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EDITORIAL  NOTE 


This  volume  carries  the  subject-matter  of  the  Encyclopedia  and  Dictionary  of  Medicine 
from  Bre  to  Ear  ;  and  the  same  features  which  characterised  the  first  volume  are 
present  in  it. 

In  all  it  contains  1758  subject-headings,  and  these  are  distributed  in  the  follow^iug 
manner.  There  are  eighty  articles  of  more  than  1000  v^'ords  in  length ;  these  include 
noteworthy  contributions  to  the  subjects  of  Broncliitis,  Bronchiectasis,  Burns,  Bursa', 
Catarctct,  Chest,  Chikl,  Chlorosis,  Cholera,  Chorea,  Choroid,  Climate,  Colon,  Colour  Vision, 
Conjunctiva,  Convulsions,  Cornea,  Cretinism,  Curettage,  CystoscoiJC,  Deafmutism,  Deformities, 
Dermatitis,  Diahetcs,  Diet,  Digestion,  Digitalis,  Diphtheria,  Drug  Eriiptions,  Dysentery,  and 
Ear.  New  articles  on  such  recent  developments  of  medical  diagnosis  and  treatment  as 
Cryoscopy,  Cytodiagnosis,  and  Dechlorination  have  been  added  ;  and  Dermatitis  Traumatica 
et  Vcncnatec  in  Coal-Miners  is  dealt  with  in  a  special  contribution. 

Then,  there  are  two  hundred  articles  of  less  than  1000  words,  but  of  more  than 
10  lines  (from  80  to  900  words)  in  length;  these  deal  with  a  great  variety  of  interest- 
ing subjects,  such  as  Bromism,  Bruit,  Burial- Places,  Calcium,  Calcification,  Canal  Boats, 
Carbolic  Acid,  Census,  Chloroma,  Climacteric,  Cloudy  Swelling,  Coccygodynia,  Colics'  Law, 
Colporrhaphy,  Coma  Vigil,  Consanejuinity,  Cremation,  Cyclopia,  Dactylolysis,  Decline  of  the 
Birth-Ilatc,  Diazo-Eeaction,  Dromotlierapy,  etc.,  etc. 

Finally,  there  are  1478  short  articles  and  headings,  varying  in  length  from  10  lines 
to  a  few  words.  Most  of  these  are  of  the  nature  of  definitions,  while  others  are  references 
which  serve  as  definitions.  I  have  given  special  attention  to  this,  the  dictioimrial,  part 
of  the  work,  and  have  endeavoured  to  include  all  the  terms  in  everyday  use  in  Medicine 
at  the  present  time  ;  in  response  to  a  number  of  requests  from  readers  of  the  Encyclopedia 
I  have,  in  some  cases  in  which  there  seemed  to  be  a  necessity  for  it,  added  the  derivation 
of  the  less  familiar  words,  although  of  course  the  teaching  of  etymology  is  not  the 
function  of  this  series  of  volumes. 

I  may  again  be  permitted  to  draw  the  reader's  attention  to  the  value  of  the  cross- 
references,  which  are  very  numerous  and,  I  tn^st,  quite  exact.  If  he  will,  for  instance, 
turn  up  such  a  word  as  Diabetes  (on  page  319),  or  Cerebrum  (on  page  80),  or  Colic 
(on  page  174),  and  simply  read  over  the  cross-references  under  these  entries,  he  will  find 
his  memory  refreshed  on  many  matters  relating  to  these  subjects,  and  may  even  discover 
what  he  wanted  to  know  without  actually  referring  to  any  one  of  the  articles  quoted. 
Again,  under  the  heading  Disease  (on  page  404)  will  be  found  a  list  of  nearly  one 
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hundred  maladies  which  are  often  distinguished  by  the  addition  of  the  nan:ie  of  the 
medical  man  who  first  described  or  who  specially  investigated  them,  with  the  briefest  of 
definitions  attached  to  them. 

Medicine  is  advancing  with  such  rapidity  in  these  days,  and  details  are  nmltiplying 
so  quickly,  that  it  is  difficult  for  any  work  to  keep  pace  with  it  and  avoid  omitting  new 
terms  or  methods  of  treatment ;  but  the  fact  that  the  present  volume  contains  a  description 
of  the  Dmmmond-Morison  Operation,  definitions  of  Dichotomy,  of  Delta,  of  Goviplement,  of 
Cleidotoviy ,  of  Dicestriim,  and  of  Cordcntery,  and  articles  on  Cytodiagnosis,  Cryoscopy,  and 
DecMm^ination,  will  show  that  I  liave  at  any  rate  striven  to  fulfil  my  duties  as  Editor 
in,  this  respect  also. 

J.  W.  BALLANTYNE. 

September  20,  190G. 
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Bread.     Scv  Invalid  Feeding  (Diet  dur- 
ing   Convalescence)  ;    I'liYSiou.xiV,    Food    and  j 
Digestion  {Cereah). 

Breakbone  Fever.   See  Dengue. 

Breast.  See  Mammary  Gland,  Diseases 
OF.  See  also  Bandages  {the  breast) ;  Chest,  De- 
formities OF ;  Infant  P^ebding  {Human  Milk, 
Breast-Feeding,  Weaning,  Wet-Nursing) ;  Men- 
struation (  Vicarious)  ;  Physiology,  Excretion 
{Milk  -  Secretion)  ;  Pregnancy,  Phy'siology 
{Changes  in  the  Mammce) ;  Pregnancy,  Dia- 
gnosis ;  Pregnancy,  Management  ;  Puerperium, 
Physiology  {Care  of  Breasts) ;  Puerperium, 
Pathology  {Affectimis  of  Breasts  and  Nipples)  ; 
Syphilis. 

Breastpangf.    See  Angina  Pectoris. 

Breast  Pump.  See  Puerperium,  Phy- 
siology ;  I^ubrperiujM,  Pathology  {Affections  of 
Breasts  and  Npples). 

Breath.  See  also  Alcoh(jlism  ;  Bromism 
Diabetes  Mbllitus  {Diagnosis) ;  Heart,  Myo- 
cardium and  Endocardium  {Stomach  Symj^toms, 
Acetone  Odour)  ;  Nose,  Examination  of  {Odour)  ; 
(Esophagus  (Z>;7ai!(/i2'o?t  q/') ;  Respiration;  Stam- 
mering ;  Stomach,  Diseases  of  {Symptomatology, 
Foul  Breath)  ;  Toxicology  {Phosphorus,  Garlic 
Odour)  •  Typhoid  Fever  {Symptoms).  —  Tlie 
expired  air  which  is  popularly  known  as  the 
breath  consists  of  atmospheric  air  returned  from 
the  lungs  satui-ated  with  watery  vapour,  and 
otherwise  altered  chemically  and  physically  by 
having  increased  its  proportion  of  carbonic  acid 
gas,  having  become  warmer,  and  being  charged 
with  more  or  less  putrescible  organic  matter 
which  in  certain  diseases  gives  it  an  offensive 
odoui",  as  in  some  forms  of  dyspepsia,  in  ozfena, 
tonsillitis,  bronchiectasis,  phthisis,  pulmonary 
gangrene,  and  ty])lius  fever.     It  normally  con- 
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tains  4'782  vols,  per  cent  less  oxygen  and  4'3)S 
vols,  per  cent  more  CO.,  than  ordinary  air. 
These  figures  give  the  respiratory  quotient  as 
CO  4'38 

-Q-^' =  ^  ,_g".^  =  0'905,  but  this  may  vary  under 

normal  conditions.  These  chemical  changes  are 
the  immediate  result  of  the  exchange  of  gases 
in  the  lungs,  and  remotely  depend  upon  the 
vital  exchange  which  takes  place  in  the  tissues 
{vide  "  Respiration  ").  E.xpired  air  also  contains 
traces  of  ammonia  from  the  lilood  and  traces  of 
H  and  CH^,  probably  derived  from  the  digestive 
ti'act,  whence  also  come  such  products  of  de- 
composition as  acetone,  which  gives  a  peculiar 
and  characteristic  odour  to  the  breath.  This 
odour  has  been  most  often  observed  in  diabetes, 
but  as  acetone  is  found  in  the  urine  after  taking- 
alcohol,  in  pneumonia,  measles,  and  other  acute 
diseases,  especially  in  children,  it  is  unsafe  to 
attach  to  it  any  great  diagnostic  value,  but 
undoubtedly  its  presence  would  suggest  the 
desirability  of  a  careful  examination  of  the 
urine. 

Sulphuretted  hydrogen,  if  formed  in  the 
stomach  or  small  intestine,  is  exci'eted  tlirough 
the  lungs,  as  are  the  vegetable  volatile  sulphides 
found  in  onions  and  garlic.  Foul-smelling  breath 
is  perhaps  most  often  dependent  upon  putrefac- 
tive processes  in  carious  teeth  or  among  the 
papilla;  of  a  coated  tongue.  The  normal  tem- 
perature of  the  bi'eath  is  36'3  C,  which  is  very 
near  the  temperature  of  the  body.  External 
cold  increases  the  intake  of  oxygen  and  the  dis- 
charge of  carbon  dioxide,  while  a  rise  of  external 
temperature  is  followed  by  a  diminution  of  both. 
Muscular  exercise  acts  like  cold,  and  un- 
doubtedly a  considerable  jiart  of  the  effect  of 
cold  is  due  to  the  involuntary  movements 
excited  hy  it. 

Food  produces  the  same  result,  while  fasting- 
lowers  it.    In  the  case  of  Cetti,  the  fasting  man, 
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the  absorption  of  oxygen  and  discharge  of  carbon 
dioxide  Y>er  kilo,  of  body  weight  fell  rapidly,  so 
that  the  respiratory  quotient  which  before  the 
fast  was  0-73,  on  the  tliird  day  of  fasting  had 
fallen  to  0'65,  and  remained  daring  the  remain- 
der of  the  fast  between  0'65  and  0'68.  Vegetable 
food  raises  the  respiratory  quotient  to  nearly 
unity,  while  on  flesh  diet  it  is  about  0-74,  and 
on  a  mixed  diet  somewhat  higher,  these 
differences  depending  upon  the  amount  of  carbon 
present  in  the  food. 

The  relations  of  the  breath  to  the  etioloyi/  of 
disease  are  not  perfectly  clear,  but  it  is  known  : 
(a)  that  animals  made  to  rebreathe  the  same 
air  die  idtimately  of  asphyxia ;  and  (6)  there  is 
considerable  volume  of  evidence  to  show  that 
persons  living  in  crowded  and  ill  -  ventilated 
rooms,  where  they  are  compelled  to  breathe  over 
again  air  which  has  been  already  exhausted  by 
themselves  and  others,  become  anfcmic  and  ill, 
and  arc  especially  liable  to  become  attacked  by 
tuberculosis  ;  (c)  the  tubercle  bacillus  has  been 
foiuid  in  the  expired  breath  of  consumptive 
patients,  so  that  doubtless  it  may  aff'ord  a 
channel  of  infection  for  this  and  for  other 
diseases.  It  is  believed  that  measles,  scarlatina, 
diphtheria,  influenza,  and  the  infection  of  a 
common  cold  may  be  communicated  by  the 
breath — a  matter  of  the  greatest  importance  in 
reference  to  prophylaxis. 

A  good  deal  of  discussion  has  taken  place  as 
to  the  causes  of  the  asphyxiating  property  of  air 
vitiated  by  respiration,  and  the  subject  is  con- 
sidered in  the  article  "  Asphyxia." 

Clinical  Diagnosis.  —  Examination  of  the 
breath  may  be  utilised  for  purposes  of  dia- 
gnosis :  — 

{a)  For)  the  determination  of  death  it  is  a 
common  practice  to  apply  a  feather  to  the 
mouth  or  the  nose,  or  the  polished  surface  of  a 
mirror,  in  order  to  see  whether  any  movement 
of  air  or  deposition  of  watery  vapour  takes 
place. 

(6)  The  temperature  of  the  breath  varies  with 
the  body  temperature — for  example,  falling  very 
low  in  the  cold  stage  of  cholera  and  rising  high 
in  fever. 

(c)  The  odour  of  the  breath  is  modified  by 
smoking  or  chewing  various  aromatic  substances, 
or  by  eating  certain  articles  of  food,  such  as 
garlic,  which  contain  strong-smelling  compounds. 
Alcohol  gives  a  characteristic  odour  to  the 
breath,  as  do  many  substances  used  as  drugs — 
for  example,  bismuth,  copaiba,  and  the  mineral 
poisons,  especially  mercury.  The  breath  of 
women  daring  menstruation  may  have  a  sweet 
odour  like  that  of  chloroform.  In  uraemia  the 
breath  often  smells  of  ammonia,  which  may  be 
demonsti'ated  by  the  production  of  thick  white 
fmnes  when  a  glass  rod  clipped  in  hydrochloric 
acid  is  brought  near  the  mouth,  while  in  diabetes 
its  odour  has  been  variously  compared  to  hay, 
apples,  sour  beer,  and  vinegar.    In  pyjemia  and 


allied  conditions  (septicaemia,  etc.)  the  odour  of 
the  breath  is  sweet.  In  dyspepsia  and  constipa- 
tion the  l)reath  is  foul  and  sometimes  almost 
ftecal  in  odour,  while,  when  stcrcoraceous  vomit- 
ing is  present,  it  is  undoubtedly  fsBcal.  Local 
morbid  conditions,  such  as  dirty  or  decayed 
teeth,  ozfena,  chi-onic  follicular  tonsillitis,  catarrh 
of  the  mouth  and  tongue,  ulceration  or  gangrene, 
malignant  disease,  caries  of  bone  in  the  mouth 
or  nose,  idceration  of  the  larynx  or  decomposition 
of  retained  bronchial  secretion  in  dilated  bronchial 
cavities,  or  gangrene  of  the  Ivmg,  may  give  rise 
to  the  most  foul  odours  of  decomposition  in  the 
breath. 

{d)  Mici'oscopical  examination  of  the  expired 
air  has  in  phthisis  shown  the  presence  of  the 
tubercle  bacillus  (A.  liansome),  and  if  applied 
in  other  diseases  might  succeed  in  demonstrating 
other  pathogenic  bacteria,  but  this  method  has 
not  so  far  been  very  extensively  used.  Many 
authorities  consider  that  the  tubercle  Imcillus  is 
never  foinid  in  the  Ijreath  in  ordinary  respira- 
tions, V)ut  only  when  associated  with  the  act  of 
coughing. 

(e)  The  same  may  be  said  for  bacteriological 
examination,  this  mode  of  searching  for  microbes 
not  having  been  systematically  applied  to  the 
breath. 

(/)  Chemical  examination  is  the  only  scientific 
method  which  has  hitherto  yielded  much  result. 
The  respiratory  quotient  is  found  to  vary 
according  to  the  state  of  metabolism  of  the 
body ;  in  inanition  it  is  diminished,  while  in 
certain  wasting  diseases  it  is  increased.  There 
is  said  to  be  an  increase  of  CO,  in  asthma  and 
bi'onchitis,  while  in  cholera  there  is  a  decrease. 

In  Bright's  disease  and  urtemia  the  ammonia 
is  greatly  increased.    Marsh-gas  may  be  expired 
in  such  quantity  as  to  make  the  breath  inflam- 
mat)le,  and  several  instances  have  been  recorded 
where  the  patient  has  accidentally  set  fire  to  his 
l)reath,  for  instance,  when  trying  to  light  his 
pipe.     Such  patients  have  generally  suffered 
I  from  dilated  stomachs,  in  which  decomposition  of 
I  food  was  associated  with  the  formation  of  this  gas. 
In  diabetics  the  bi'eath  sometimes  contains 
acetone.     In  poisoning  from  hydrocyanic  acid 
this  acid  is  present  in  the  expired  air. 

Treatment. — As  evil-smelling  breath  is  gener- 
ally a  secondary  symptom,  its  treatment  depends 
for  the  most  part  upon  the  removal  or  cure  of 
the  primary  condition,  and  it  would  be  out  of 
place  here  to  do  more  than  indicate  the  lines 
of  treatment.  Where  the  seat  of  the  disease  is 
in  the  mouth  it  is  accessible,  and  carious  teeth, 
etc.,  should  be  stopped  or  removed,  a  coated 
tongue  scraped  or  disinfected,  the  pharynx 
sprayed  with  an  antiseptic  solution,  etc.  For 
ozeena  the  use  twice  a  day  of  a  nasal  douche  is 
often  the  only  remedy. 

In  acute  diseases,  where  the  mouth  is  foul  with 
sordes,  it  should  be  cleaned  with  glycerine  and 
rose  water.    The  foetid  odour  from  bronchiectatic 
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cavities  and  gangrene  of  the  lung  may  l>e  kept 
down  by  creasote  taken  in  capsiilcH.  Dr.  G. 
Vivian  Poore  has  recommended  garlic  for  this 
purpose,  in  the  belief  that  this  vcgetal)le  con- 
tains an  antiseptic  principle  to  which  it  owes  its 
reputation  as  an  article  of  diet.  In  two  cases 
of  the  kind  wherein  a  trial  was  made  of  Dr. 
Poore's  suggestion,  the  stench  was  diminished, 
and  was  curiously  enough  not  replaced  l>y  any 
offensive  smell  of  garlic. 

Putrefactive  changes  in  a  dilated  stomach 
can  be  most  efficiently  treated  with  lavage  by 
means  of  a  soft  stomach  tube  and  a  tepid  solu- 
tion of  salicylate  of  soda  (1-1000). 

The  value  of  hot  intestinal  irrigation  in 
urtemia,  and  similar  diseases  has  yet  to  be 
determined,  but  is  at  least  worthy  of  a  fair 
trial. 

Brea.thing'.    «sVf  (Ihildhen,  Ci.imcai. 

Examination  of  (Breathing)  ;  Hy.stehia  ; 
Physiolooy  {Respirnfion)  :  Restm ration. 

Breath  I  ess  n  ess.  -Vee  l  )vsi>N(J-;a  ;  Heart, 
Myocardiu.m  and  Endocardium  { Si/nipttii/Ki- 
tolof///,  Dyitpnmi)  ;  Resi'IRA'I'iox  :  etc. 

Breech  Presentation,  Labour, 

Diagnosis  and  Mechanism  (I'udal ii-  L/es)  ; 
Labour,  Management  of. 

Breg'ma. — The  antericn-  foiitanelle  of  the 
head  in  infants  and  the  place  corresponding  to 
it  in  adults.  See  Labour,  Physiology  of 
{Passengers,  Foetal  Head). 

Bremer's  Blood  Test.— Failure  of 

the  ivd  cells  (in  dialictir  blood)  to  take  the  red 
stain  as  the  normal  corpuscles  do.  See  Diabetes 
Meij.itus  (Coma,  Diagnosis  of). 

Brenzkatechinuria.— Brenzkatecliin 

(or  alkaptou)  in  the  urine.     See  .VlkaI'Tonuria. 

Brepho-. — Brepho-,  as  a  preti.x,  signifies 
pert.-uniug  to  an  infant  or  fffitus,"  and  is  used 
in  such  words  as  Bbephotrophium,  a  foundling- 
hospital  :  Brefiiocacocolpia,  vulvar  gangrene 
in  infants;  Brepiiopolysarcia, obesit v  in  infants; 
etc. 

Breweries.     AVr  .\i,coiiol  (Beer):  To\i-  I 

r(i|,(i(.v  „ir). 

Bricklayer's  Cramp.  -Spasm  of  the  | 

I'ight  h.'ind  from  liuldiiii:  tiie  trowel.     See  Spasm 
(/A//-//).  I 

Brickworker's  Anaemia.  -wPara  > 

sites  (Uncinaria).  ' 
Brides- les- Bains.    See  B  ALNEOLOGY 

(Fraitr,-). 

Bridgre  of  Allan.    See  I'.ai,.\eoix)(;y  \ 

(Great  Britain)  :  Mixerai.  Waters  (Jfuriated  i 
Sali7ie).  I 


Bridgre  Work.  See  Teeth  (Brid</e  and 
j  Betr  ]Fod-). 

Brig'hton.     See  Therapeutics,  Heauth 
RES(jin's  (E)iglisli). 

Brigfht'S  Disease.  See  Nephritis. 
t  See  also  An.emia  ;  Hrai.n  ;  Bronchitis,  Acute 
(Causes)  ;  Colon,  Diseases  of  (Colitis) ;  Con- 
junctiva, Diseases  of;  Coucjh  ;  Ear,  Otitis 
Media  (Causes);  Eclampsia;  Heart,  Myo- 
cardium AND  Endocardium  (Etioiogy,  Muscle 
Failure);  Hydropathy;  Intestines,  Diseases 
OF  (Enteritis)  ;  Leucocytosis  ;  LuN(;s,  Vascular 
DisoRDEiis  ((Edema)  ;  Menstruation  and  its 
Disorders  (Amenorrh<ea)  ;  Ocular  Muscles, 
Affections  of  ;  I'ericardium,  Diseases  of 
(Pericarditis) ;  Peritoneum  (Acute  Peritonitis)  ; 
Pleura,  Diseases  of  (Acute  Pleurisy,  Hydro- 
thorax)  ;  Pulse  ;  Retina  and  Optic  Nerve  ; 
Stomach  and  Duodenum,  Diseases  of  ;  Tinnitus 

AURIUM. 

Brim  of  Pelvis.     See  ({eneration, 

Female  Okg.ws  oi-  (Ossenns  I'elelx). 

Briquet's  Syndrome.— A  group  of 

symptoms,  including  shortness  of  breath,  sup- 
pression (tf  the  voice,  and  paraWsis  of  the  dia- 
phragm, occurring  in  hysteria. 

Brittleness  of  the  Nails.  See 

XaII.S,  Al'FECl  Ill.NS  dl'. 

Broad  Lig^ament,  Diseases  of 
the. 

Displaceme.vts  of  .  .  .  .  .  ;3 
Inflammation        .....  4 

Mesosalpin.\ 

Mesometriu.m 

Tu.MOURS  .......") 

Mesosalpin.x 
Meso:\iei'riu.m 

See  also  E<.'T0PIC  Gestation  ;  Fallopian 
Tubes  ;  Ovaries,  Diseases  of  ;  Pelvis,  Dis- 
eases OF  TdE  Cellular  Tissue  ;  Puerperium, 
Phy'siology  ;  I'terus,  Displacements,  etc. 

The  serous  fold  known  as  the  broad  ligament 
is  divided  into  the  mesosalpinx  or  mesentery  of 
the  Fallopian  tube  and  the  mesometrium  proper, 
which  lies  below  the  level  of  the  attachment  of 
the  ovary.  In  disease  the  mesosalpinx  is  mainly 
associated  with  tumours,  the  mesometrium  with 
inflammatory  deposits. 

Displacement  of  the  Folds  of  the  Broad  Liga- 
ment by  Tumours. —  Parovarian  cysts,  cystic 
tumours  developed  in  the  liilum  of  the  ovary, 
and,  in  rare  instances,  tumours  of  the  ovary 
proper,  make  for  themselves  a  capsule  of  the 
mesosalpinx,  which  they  greatly  distend.  This 
condition  is  easily  recognised  during  operation 
l\y  the  position  of  the  Fallopian  tube,  which  is 
much  elongated  and  stretched  over  the  top  of 
the  capsule.    These  same  tumours  sometimes 
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force  apart  the  layers  of  the  mesometrium  as 
well ;  papillomatous  cysts  especially  tend  to  do 
so.  Ovarian  cysts  occasionally  burrow  into  the 
mesometrium  alone,  then,  if  they  grow  forwards, 
the  short  anterior  fold  {.see  Sketch)  is  soon  passed, 
and  the  tumour  comes  in  contact  with  the  an- 
terior pelvic  walls  and  the  abdominal  parietes, 
stripping  up  the  parietal  peritoneum.  Ovarian 
cysts  blu'rowing  backwards  may  ultimately  be- 
come retro -peritoneal.  Fibro- myoma  of  the 
mesometrium  often  spares  the  mesosalpinx  even 
when  the  tumour  attains  a  great  bulk.  A  true 
uterine  "  fibroid  "  may  burrow  into  the  meso- 
metrium alone,  or  into  the  mesosalpinx  as  well. 

Inflammation. —  The  mesosalpinx  is  always 
more  or  less  affected  in  perimetritis,  adhering  to 
adjacent  parts.  Sometimes  its  posterior  surface 
becomes  firmly  attached  to  a  small  ovarian  cyst 
which  stretches  it  as  it  grows.  This  gives  an 
appearance  as  though  the  tumour  lay  between 
the  folds  of  the  mesosalpinx,  especially  when  in- 
flammatoiy  deposit  on  the  surface  of  the  cyst  is 
taken  for  part  of  the  imaginary  capsule.  An 
inflamed  and  dilated  Fallopian  tvibe  opens  up 
the  mesosalpinx  till  the  former  comes  in  contact 
with  the  ovary.  An  inflamed  and  thickened 
mesosalpinx  does  not  always  bear  the  ligature 
well.  This  is  one  reason  why  the  pedicle,  after 
the  removal  of  an  inflamed  tube  and  ovary, 
sometimes  inflames,  the  patient  suffering  as 
much  as  before  the  operation. 

Inflammation  of  the  mesometrium  is  the  chief 
feature  in  pelvic  cellulitis  (parametritis).  Whilst 
the  mesosalpinx  contains  very  little  connective 
tissue,  a  thick  wedge  of  that  tissue  enters  the 
lower  and  outer  limits  of  the  mesometrium  where 
the  folds  part,  becoming  thinned  till  it  ends  at 
about  the  level  of  the  ovary.  It  contains  fat 
and  muscular  fibre.  When  inflamed  it  becomes 
very  firm,  owing  to  infiltration  with  serum.  On 
vaginal  exploration  the  base  of  the  inflamed 
ligament  feels  like  a  metal  bar  running  across 
the  lateral  fornix  from  the  bony  pelvis  to  the 
cervix  uteri.  The  ureter  runs  along  the  base  of 
the  mesometrium,  hence  it  may  be  obstructed 
by  the  inflammatory  exudation.  This  is  most 
usual  when  the  inflammation  develops  around  a 
cancerous  growth  advancing  from  the  uterus  ; 
the  malignant  deposit  itself  may  produce  the 
same  effect.  The  symptoms  and  course  of  yjelvic 
cellulitis  are  described  elsewhere  {see  "  Pelvis  "). 
The  chief  feature  of  importance  in  relation  to 
this  disease  as  affecting  the  broad  ligament  is 
the  direction  in  which  the  inflammatory'  process 
may  pass  from  the  connective  tissue  of  the  meso- 
metrium along  similar  tissue  beyond  its  limits. 
It  may  advance  forwards  and  upwards.  This 
is  the  i;sual  course,  for  the  anterior  fold  of  the 
broad  ligament  does  not  pass  so  low  down  as  the 
posterior  {see  Sketch).  Hence  the  serous  or 
purulent  exudation,  in  close  relation,  from  the 
first,  with  the  connective  tissiie  in  the  forepart 
of  the  pelvis,  rises  in  front  of  the  peritoneum 


till  it  comes  to  lie  behind  the  abdominal  walls 
in  the  groin.  It  sometimes  tracks  along  the 
round  ligament  into  the  inguinal  canal.  The 


exudation  may  pass  backwards,  sometimes  creep- 
ing out  of  the  great  sciatic  notch.  Less  fre- 
quently it  tracks  outwards,  passing  along  the 
connective  tissue  of  the  side  of  the  pelvic  cavity, 
and  thence  often  upwards  into  the  iliac  fossa. 
The  exudation  sometimes  passes  upwards  and 
outwards  along  the  infundibulo-pelvic  ligament, 
the  serous  fold  made  by  the  ovarian  vessels  as 
they  pass  fi'om  the  pelvic  brim  into  the  folds  of 
the  broad  ligament.  The  connective  tissue 
around  the  vessels  is  loose  and  abundant.  In 
cellulitis,  after  ovariotomy  and  allied  operations, 
the  infundibulo-pelvic  ligament  is  a  great  high- 
way for  septic  exudations,  which  may  reach  the 
loin.  The  lateral  relations  of  the  broad  liga- 
ment explain  the  close  association  observed  in 
many  cases  between  pelvic  cellulitis  or  pelvic 
peritonitis  and  inflammation  in  the  neighbour- 
hood of  the  vermiform  appendix,  so  that  it  is 
not  always  clear  which  was  the  primary  disease. 

Abscess. — Pelvic  abscess  is  specially  described 
under  its  proper  heading.  The  relations  of  the 
connective  tissue  of  the  broad  ligament  to  the 
same  tissue  in  its  neighbourhood,  above  noted, 
should  always  be  remembered  when  this  aff'ection 
is  suspected.  Abscess  of  the  broad  ligament  is 
usually  a  result  of  pelvic  cellulitis,  including  the 
form  which  appears  after  the  removal  of  a 
tumour  of  the  ovary  or  of  old  inflamed  append- 
ages, when  the  ligature  is  septic  or  the  ligatured 
tissues  unhealthy.  Abscess  of  the  broad  liga- 
ment may  also  be  due  to  infection  of  a  htema- 
toma,  tumour,  or  foetal  sac. 

Hoematoma.  —  This  subject  is  also  specially 
treated  under  "Pelvis"  {q.'»-).  Here  we  need 
only  say  that  in  ovariotomy  the  pedicle  needle 
sometimes  wounds  a  vein,  and  a  hpematoma 
forms  in  the  mesometrium.  As  a  rule  this 
accident  is  speedily  manifested  before  the  opera- 
tion is  ended,  a  tense,  livid  blue  tumour  appear- 
ing below  the  ligature -groove.  If  the  blood 
escapes  slowly  liut  steadily  it  may  cause  the 
ligature  to  yield  in  a  few  hours,  or  the  hfema- 
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toma  may  burst.  Fatal  intraperitoneal  htemor- 
rhage  is  in  either  case  very  probable.  Should 
the  hsematoma  remain  stationary,  it  is  not  likely 
to  suppurate.  The  hsematoma  associated  with 
Extra-uterme  Pregnancy  is  described  mider  that 
heading  {vide  "  Ectopic  Gestation  "). 

Tumours  op  the  Broad  Ligament.  (1)  Of  the 
Mesosalpinx. — -When  the  uterus  is  the  seat  of  a 
large  fibro-myoma,  and  in  certain  other  con- 
ditions involving  obstruction  to  the  lymphatics 
of  the  pelvic  viscera,  large  yellow  blebs  or  bullae 
of  irregular  form  are  often  seen  covering  the 
mesosalpinx.  These  "  lacunar  cysts  "  or  "  sub- 
serous hygromas  "  do  not  in  themselves  endanger 
the  patient,  nor  do  they  interfere  much  with 
operative  manipulations  ;  they  are  simply  im- 
portant as  usually  indicating  serious  complica- 
tions elsewhere. 

Anatomically  the  simple  parovarian  cyst  is  a 
true  tumour  of  the  mesosalpinx,  and  so  are  all 
papillomatous  cysts  developed  from  the  paro- 
varium, and  from  that  portion  of  Gartner's  duct 
which  lies  within  its  folds.  The  different  ways 
in  which  the  folds  of  the  mesosalpinx  may  be 
opened  Tip  by  tumours  from  other  parts  is  de- 
scribed above. 

Small  fatty  ttimoms,  pedmiculated  or  sessile, 
have  been  detected  in  the  mesosalpinx,  which 
often  contains  a  little  fat.  Parona's  case  of 
lipoma  of  the  tube  was  possildy  a  fatty  tumour 
of  the  mesosalpinx  surrounding  the  tube. 

(2)  Of  the  Mesometrimn.  —  This  part  of  the 
broad  ligament  may  be  the  seat  of  a  fibroma  or 
fibro-myoma  developed  quite  independently  of 
the  uterus,  from  the  hbrous  and  muscular  tissue 
in  its  folds.  A  tumour  of  this  class  may  attain  a 
great  size,  and  press  upon  the  vessels  and  nerves 
of  the  pelvis  and  on  the  ureter.  No  other  kind 
of  abdominal  tumour  displaces  peritoneum  more 
widely  or  moi'e  freely.  Li  comparison  with 
uterine  "  fibroids,"  these  mesometric  fibro-myo- 
mas  develop  in  younger  subjects,  large  growths 
of  this  class  having  l)een  removed  from  women 
under  thirty  years  of  age. 

"  Fibroids  "  originating  in  the  uterus,  especi- 
ally near  or  in  the  cervix,  tend  to  burrow  into 
the  mesometrium.  They  then  lie  very  close  to 
the  ureter.  In  exceptional  cases  that  duct  has 
been  found  passing  over  and  not  luider  the  bur- 
rowing tumour. 

There  is  often  much  fat  in  the  mesometrium, 
and  hence  it  is  not  surprising  that  lipoma  of  that 
fold  has  been  recorded.  Saixoma  has  also  been 
observed.  Freund  describes  a  case  of  extensive 
invasion  of  the  liroad  ligament  with  echinococci. 

Broad  bent's  Law.— The  hypothesis 

that  bilaterally  associated  movements  are  repre- 
sented on  lioth  sides  of  the  brain,  and  that  the 
closer  the  bilateral  association  the  more  nearly 
equal  is  the  representation  on  the  two  sides  of 
the  brain.  See  Brain,  Affections  of  Blood- 
vessels (Paralysis  from^  Vasrular  Lesions). 


DISEASES  OF  THE 


Broadbent'S  Sign.  — One  of  the  dia- 
phragm-phenomena in  adiiercnt  pericardium  ;  a 
visible  retraction  of  the  thoracic  wall,  well  seen 
on  the  left  side  posteriorly  between  the  eleventh 
and  twelfth  ribs ;  it  is  due  to  the  systolic  tug 
of  the  heart  communicated  to  the  chest  wall 
along  the  lines  of  attachment  of  the  diaphragm. 

Broca's  Convolution.  ;SVe  Aphasia 

{Anatomical  Introduction) ;  Brain,  Physiology' 
OF  (^Functions  of  Cerebral  Cortex)  ;  Physiology', 
Nervous  System  {Cerebrum,  Discharf/inr/  Mechan- 
ism). 

Brodie's  Abscess.    See  Knee-Joint, 

Diseases  op  {Pyogenic  Diseases,  Chronic  Osteo- 
myelitis). 

Broiling'.  See  Brandering;  Invalid  Feed- 
ing {General  Preparation  of  Meats). 

Brom-. — As  a  prefix  Brom-  indicates  tlie 
presence  of  bromine  in  various  chemical  com- 
pounds, such  as  Bromacetal,  Bromacetamide, 
Bromacetic  Acid  (mono-,  di-,  and  tri-),  Brom- 
acetones,  Bromacetyl,  Bromacetylene,  Brom- 
acrylic  Acid,  Bromadipic  Acid,  Bromalbumin, 
Bromaldehyde,  Bromalizarine,  Broinallyl,  Brom- 
aloin,  Broinamide,  Bromamylene,  Bromaniline, 
Bromanisol,  Brombenzene,  Brombenzoyl,  Bi-om- 
cafFein,  Bromcinnamic  Acid,  Bromethyl  (Hydro- 
Ijromic  Ether),  Brometone,  Bromhydrin,  Brom- 
hydroquinone,  etc. 

Broma. — From  the  Greek  fifMpM,  signifies 
food,  especially  solid  ;  also  a  proprietary  pre- 
paration (like  chocolate)  ;  also  as  a  prefix  in 
such  words  as  Bromatology  (dietetics),  Bromo- 
graphy,  and  Bromatometry". 

Bromal  Hydrate.— A  substance,  crys- 
talline in  character,  similar  to  chloral  hydrate, 
acting  as  a  narcotic,  and  tending  to  slow  the 
pulse  and  the  respiration ;  used  in  epilepsy, 
chorea,  etc.,  in  doses  of  1  to  7  grains. 

Bromalbumin.  —  A  preparation  used 
in  epilepsy,  etc.,  and  consisting  of  bromine  and 
albumin. 

Bromatology.    See  Diet. 

BromatOXism. —  Poisoning  by  food: 
cf.  allantiasis,  liotulisiii. 

BromhidrosiS.    See  Bromidrosis. 

Bromide.   See  Bromum. 

Bromidia. — A  proprietary  preparation, 
containing  chloral  hydrate,  Ijromide  of  potas- 
sium, and  the  extracts  of  cannabis  indica  and 
hyoscyamus  ;  it  acts  as  a  hypnotic. 

Bromidin. — A  loroprietary  preparation, 
acting  as  a  hypnotic,  and  said  to  consist  of 
chloral,  cannabis  indica,  and  hyoscyannis. 
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BROMIDROSIS 


BromidrOSiS.  — A  diseased  condition  of 
the  skin,  in  which  the  sweat  assumes  a  foetid 
odour  (/Jpw/xos,  a  stench).  In  bromohyperidrosis 
the  sweat  is  excessive  in  amount  as  well  as 
oftensive  in  odour.  See  Skin,  Diseases  of 
Sweat  and  Sebaceous  Glands. 

Bromine.   See  Bkomu.m. 

Brom  iodoform. — A  substitution  com- 
pound of  bromum  and  iodoform. 

Brom i pin. —  A  solution  of  bromum  in 
oil  of  sesame  ;  vised  as  a  hypnotic  in  epilepsy, 
choi'ea,  neurasthenia,  and  hysteria  (dose,  half  to 
one  teaspoonful). 

Brom  ism.  See  also  Epilepsy  (Medicinal 
Treatment)  ;  Pharmacology  ;  Toxicology. — 
The  term  brom  ism  is  applied  to  the  series  of 
s^-mptoms  that  are  met  with  resulting  from  the 
excessive  use  of  one  or  more  of  the  bromine 
compounds.  Since  the  discovery  of  the  sedative 
influence  of  the  bromides  on  the  central  nervous 
system,  these  remedies  have  been  very  exten- 
sively used  for  many  nervous  disorders,  and  it 
is  specially  in  chronic  nervous  cases,  e.g.  epilepsy, 
that  the  untoward  effects  of  the  bromides  are 
seen.  The  degree  of  tolerance  for  bromides 
varies,  as  for  other  medicinal  remedies.  In 
some  cases  the  continued  use  of  even  small 
doses — 5  to  10  grains — leads  to  a  manifestation 
of  the  minor  or  major  symptoms  of  bromism, 
while  iu  other  cases  very  lai'ge  doses  are  tolerated 
even  for  lengthened  periods.  Clouston  records 
an  interesting  case  (vol.  i.  p.  58)  of  a  boy  of 
eleven  tolerating  60  grains  daily  for  two  years. 
The  nature  of  the  disease  and  the  idiosyncrasy 
of  the  patient  are  the  important  modifying 
factors. 

The  depressing  influence  of  the  bromides  on 
nerve  and  muscle  cells,  taken  with  their  irritat- 
ing property  during  excretion  by  the  usual 
channels,  is  responsible  for  the  symptoms  of 
bromism.  These  may  be  briefly  summarised  as 
follows  : — 

Neuro-muscular  System. — A  diminished  capa- 
bility for  physical  or  mental  work,  with  occa- 
sional headache,  which  may  be  of  a  severe 
character  and  chiefly  in  the  frontal  region,  are 
the  earlier  symptoms.  Later,  slight  forgetful- 
ness,  diminished  mental  capacity,  general  weak- 
ness of  mental  faculties,  diminution  of  the 
palatal  and  pharyngeal  reflex,  and  in  still  later 
stages  some  disturbance  of  gait  may  be  present. 
In  not  a  few  cases,  however,  especially  in 
epileptics,  the  first  symptoms  are  those  of  an 
increased  excitability  of  the  brain  cortex,  amount- 
ing even  to  mania  (Bromomania).  The  develop- 
ment of  any  such  symptom  in  these  cases  should 
therefore  lead  the  practitioner  to  a  careful 
survey  as  to  the  doses  and  duration  of  the  ti-eat- 
ment. 

Cardio  -  vascular  System.  ■ —  Along  with  the 
general  muscular  depression  there  is  more  or  less 


evidence  of  general  cardiac  enfeeblement.  The 
heart's  action  is  weak  and  the  pulse  feeble.  The 
rate  may  be  slightly  diminished  or  increased.  A 
few  cases  are  recorded  where  death  has  been 
atti'ibuted  to  the  stoppage  of  the  heart  in  dia- 
stole as  the  result  of  excessive  use  of  the  drug. 
Other  indications  of  vasomotor  disturbance  may 
be  present,  e.g.  cold  extremities  and  clammy 
state  of  the  skin. 

Cutaneous  Sy.stem.  —  An  acne  ei'uption,  most 
marked  on  the  forehead,  neck,  face,  and  trunk, 
is  frequently  the  earliest  symptom  to  attract 
attention.  In  other  cases  the  eruption  may  be 
erythematous,  scarlatiform,  pemphigoid,  or  even 
rupial  in  nature.  In  children  the  eruption  may 
pass  from  a  discrete  acne  type  to  take  on  a 
papillomatous  appearance. 

Other  Systems.  —  The  more  important  symp- 
toms encountered  in  the  other  systems  ai'e  loss 
of  appetite,  foul  breath,  aniemia,  dilatation  of 
the  pupil,  diminution  of  the  respiratory  rate, 
and  slightly  depressed  temperature. 

Treatment. — Prophylaxis  is  all-important.  A 
full  recognition  of  the  pharmacological  actions 
and  careful  observation  of  patients  using  these 
remedies,  noting  especially  the  condition  of  the 
skin,  mucous  membrane,  and  general  vital  capa- 
city, will  suffice  in  all  cases  to  prevent  the  de- 
velopment of  the  condition  in  any  great  degree. 

Curative  treatment  resolves  itself  into  a 
stoppage  of  the  use  of  the  drug,  strict  attention 
to  the  action  of  the  skin,  kidneys,  and  bowels, 
and  the  use  of  general  tonic  remedies.  Hydro- 
therapeutic  measures  are  of  great  assistance, 
both  from  their  local  and  general  effects.  Small 
doses  of  arsenic  given  in  combination  with  the 
bromides  are  of  some  service  in  diminisliing  the 
tendency  to  bromism.  Liq.  arsenicalis  is  the 
form  most  commonly  used,  but  some  writers 
believe  that  arseniate  of  soda  is  the  most  useful 
preparation,  being  less  likely  to  produce  any 
gastric  intestinal  irritation. 

Caimabis  indica  is  also  frequently  used  along 
with  the  bromides  with  the  object  of  diminishing 
the  tendency  to  the  production  of  untoward 
disturbances  of  the  nervous  system. 

BromoCOii. — A  combination  of  bromine, 
tannin,  and  gelatine ;  it  is  thought  that  the 
bromine  is  not  set  free  till  the  medicine  reaches 
the  intestines;  it  has  been  recommended  in  epi- 
lepsy and  (externally)  in  lichen  and  eczema. 

Bromoform. — An  anajsthetic  and  hyp- 
notic medicine  (CHBrg)  having  reactions  simi- 
lar to  chloroform. 

Bromoi. — A  proprietary  preparation  ;  dis- 
infectant and  caustic ;  tribromphenol. 

Bromomania.    See  Bromism. 

Bromomenorrhoea.  —  An  ottensive 

condition  of  the  menstrual  discharge.  See  Men- 
struation and  its  Disorders. 


BROMOPYRIN 
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Bromopyrin.— A  mixture  of  untipyrinc, 
caffeine,  and  bromide  of  sodium. 

Broiriorcin. — A  bromum  substitution 
compound  of  orcin,  which  is  a  homologue  of 
resorein. 

Bromum.  See  also  Anaesthesia  {Brom- 
ide of  Efkyl);  Jjuumism;  Convulsions,  Infantile; 
Drug  Eruptions  {Bromine) ;  Epilepsy  ;  Hyp- 
notics ;  Pharmacology  ;  etc.  —  The  action  of 
bromine  is  simihxr  to  that  of  chlorine  and  iodine. 
It  is  rarely  used  in  medicine,  and  is  of  import- 
ance solely  as  the  source  of  the  bromides.  1. 
Potassii  Bromidum  is  composed  of  colourless 
glassy  cubes,  freely  soluble  in  water.  Dose — 
5-30  grs.  2.  Sodii  Bromidum  is  a  powder  made 
up  of  small  white  cubic  crystals,  soluble  1  in  2 
of  water.  Dose — -5-30  grs.  3.  Ammonii  Brom- 
idum  consists  of  small  colourless  cubic  crystals, 
soluble  1  in  1|  of  water.  Dose — 5-30  grs.  4. 
Acidum,  Hydrohroinicum  DiluUnn,  a  colourless 
li(iuid  prepared  from  potassium  bromide.  Dose 
— 15-60  ra.  Bromides  are  administered  when- 
ever it  is  wished  to  diminish  reflex  excitability 
of  the  nervous  system.  Eormerly  they  were 
applied  in  strong  solution  directly  in  pharyngeal 
diseases  associated  with  spasm,  and  before  mak- 
ing a  laiyngeal  exa.mination  ;  but  cocaine  has 
taken  their  place  for  these  purposes.  In  nerv- 
ous diseases,  accompanied  )>y  convulsions,  their 
action  is  almost  specific.  For  epilepsj',  gradu- 
ally increasing  doses  of  potassium  l)romide 
should  be  given  until  a  dose  is  reached  which 
gives  the  maximum  benefit,  and  then  the  ad- 
ministration may  be  continued  indefinitely.  A 
good  way  is  to  give  the  whole  daily  amount  in 
one  dose  at  bedtime.  Sometimes  as  much  as 
2  drs.  per  day  may  be  required,  but  no  fixed  rule 
as  to  dosage  can  be  laid  down.  When  large  doses 
iiave  to  be  given  it  is  well  to  order  a  mixture  of 
the  three  bromides.  In  most  cases  a  diminution 
of  the  numlicr  of  seizures  is  all  that  is  achieved  ; 
but  should  the  fits  disappear  altogether  the  use 
of  the  bromide  must  be  continued  for  months  in 
the  hope  that  a  cure  may  be  effected.  Bromides 
have  little  effect  on  petit  mal.  In  tetanus  very 
large  doses  are  required  if  any  good  is  to  result 
— say  60  grs.  every  two  hours.  In  delirium 
tremens  bromide  is  invaluable,  and  is  usually 
administered  in  conjunction  with  chloral  hydrate. 
In  cases  of  sleeplessness  due  to  worry,  overwork, 
or  climacteric  disturbances  a  small  dose  of  a 
bromide  is  a  most  efficient  hypnotic  ;  but  it  is 
of  little  service  if  the  insomnia  be  caused  by 
pain  or  organic  disease.  "  Bromidia,"  a  pro- 
prietary mixture  consisting  of  potassimn  brom- 
ide, chloral,  cannabis  indica,  and  hyoscyamus, 
is  much  used  as  a  hypnotic.  In  the  severe 
iieadaches  of  migraine,  bromides  may  be  the  only 
drugs  capable  of  affording  relief ;  and  they  are 
also  useful  in  some  forms  of  neuralgia.  In  chil- 
dren they  arc  nuioh  used  for  convulsions  of  a 


reflex  nature ;  but  they  are  contra-indicated  in 
chorea,  unless  the  movements  are  excessively 
violent,  or  are  associated  with  sleeplessness  or 
nocturnal  restlessness.  Anmionium  bromide  is 
useful  in  whooping-cough.  Bromides  are  recom- 
mended for  jjalpitation,  especially  when  due  to 
functional  disorders  of  the  heart.  They  are  in- 
dicated in  cases  of  incontinence  of  urine,  the 
result  of  spasmodic  contraction  of  the  bladder. 
They  are  also  very  efficient  anaphrodisiacs. 
Acidnm  Ilydrohromicvm  Dilutum  is  similar  in 
action  to  the  bromides,  but  cannot  be  taken 
i  over  such  a  long  period,  on  account  of  the  dis- 
I  turbance  of  digestion  caused  by  the  acid.  It 
has  been  strongly  advocated  for  trifling  heart 
disorders  associated  witii  jDalpitation  and  uneasi- 
ness, and  is  said  to  relieve  noises  in  tlie  ears  in 
some  cases.  Bromides  of  calcium,  lithium,  and 
strontium  have  been  used  at  various  times,  but 
they  have  no  real  advantages  over  the  official 
salts. 

Bronchadenitis.— Inflammation  of  the 
bronchial  glands.  See  Bronchi,  Br(_)NCHIAl 
Glands. 

i 

Bronchi,  Diseases  of.— Tiie  affec 

tions  of  the  bronchi  and  associated  glands  are 
described  in  the  following  articles  : — 

i         1.  Bronchial  Glands. 

2.  Broncliitis  (for  Capillary  Bronchitis  see 

"  i'neumonia 

3.  Bronchiectasis. 

4.  New    Growths.      See    "Lungs"  and 

"  Mediastiiunn." 


Bronchial  Glands 

Anatomy        ......  7 

Morbid  Anatomy  and  Patholocv    .       .  8 
Symptoms  and  Physical  Signs        .       .  9 
Diagnosis      .       .       .       .       .  .10 

Treat.ment     .       .       .       .        .  .11 


See  also  Cough  {Clinical  Varieties)  ;  Lung, 
Tuberculosis  of  {Pathological  Anatfjmy) ;  Lungs, 
Abscess  of  ;  Lymphatic  System,  Physiology  and 
Pathology  ;  Liver  {Abscess  of) ;  Mediastinum. 

jInatomy.  —  The  glands  may  be  classified  into 
three  main  groups  (Barety)  : — 

(i.)  Those  around  the  lower  end  of  the  tracliea 
and  the  main  bronchi — the  peri-tracheo-lnonchial 
group. 

(ii.)  Those  between  the  main  Ijronchi,  cljiefly 
beneath  them  —  the  inter  -  tracheo  -  broncliial 
group. 

(iii.)  Those   between   the    divisions    of  tlie 

bronchi — the  inter-bronchial  group. 

These  three  groujjs  are  in  connection  with — 
(i.)  The  superficial  and  deep  lymphatics  of 

the  lungs ; 

(ii.)  The  lymphatics  of  the  visceral  pleura  : 
(iii.)  Some  of  the  lymphatics  of  the  ce.sophagus. 
These  lymphatics  communicate  freely. 
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BRONCHI,  DISEASES  OF- 


'—BRONCHIAL  GLANDS 


The  glands  themselves  vary  a  good  deal  in 
size  and  shape,  and  the  inter-bronchial  group 
extend  for  some  distance  into  the  substance  of 
the  lung,  according  to  Cruveilhiei-,  as  far  as  the 
fourth  divisions  of  the  bronchi.  The  right 
bronchus  is  shorter  than  the  left,  and  is  more 
directly  a  continuation  of  the  trachea  than  is 
the  left,  and  there  are  a  larger  number  of  glands 
in  connection  with  the  right  than  with  the  left 
bronchus. 

From  the  position  of  the  glands  it  will  be  seen 
that  they  come  into  relation  with  the  following 
intrathoracic  structures : — 

The  trachea,  the  bronchi  as  far  as  their  fourth 
division,  the  lungs,  the  pulmonary  arteries  and 
veins,  the  superior  vena  cava,  the  innominate, 
subclavian,  and  azygos  veins,  and  the  aorta  ;  the 
vagus  nerve  and  its  recurrent  branches,  and  the 
pulmonary  plexuses,  the  pericardium,  and  the 
oesophagus. 

The  tracheal  bifurcation  corresponds  in  level 
to  a  horizontal  line  drawn  through  the  junction 
of  the  manubrium  and  body  of  the  sternum ; 
this  corresponds  behind  to  the  spine  of  the  fourth 
dorsal  vertebi-a.  The  horizontal  level  at  the 
point  of  intersection  of  the  lines  corresponding 
to  the  spines  of  the  scapulte  will  also  give  us  the 
level  of  the  tracheal  bifurcation. 

Morbid  Anatomy  and  Pathology. — The  bron- 
chial glands  may  be  the  seat  of  various  morbid 
changes,  either  as  a  primary  condition,  or  second- 
ary to  changes  in  the  neighbouring  parts  from 
which  the  lymphatics  pass  to  the  glands,  or  as 
part  of  some  general  condition  affecting  the  lym- 
phatic glands. 

The  most  common  morbid  condition  is  pigmen- 
tation, and  in  adults  this  condition  is  practically 
constant.  Next  to  pigmentation,  hypercumia  and 
inflammatory  swelling  of  the  glands  are  the  most 
common  morbid  conditions,  and  are  met  with  in 
association  with  similar  conditions  in  the  pleura, 
lungs,  and  bronchi.  The  amount  of  swelling 
may  be  considerable,  the  glands  being  three  or 
four  times  their  normal  size,  pinkish  grey  in 
colom-  and  succulent,  or,  in  cases  where  the 
swelling  is  marked,  becoming  pale  grey  and 
medullary  in  appearance.  The  enlargement  is 
not  so  important  as  the  accompanying  lowered 
activity  of  the  glands,  which  results  in  climinished 
resistance  to  invasion  of  the  tissues  by  micro- 
organisms, more  especially  by  the  bacillus  tulter- 
culosis.  It  is  quite  probable  that  owing  to  the 
retardation  of  the  lyinph  stream  in  the  lungs  or 
pleura,  the  bacilli  have  a  longer  opportimity  of 
getting  into  situations  suitaVjle  for  their  growth 
and  multiplication. 

In  this  way  the  frequency  of  tuberculous  dis- 
ease of  the  glands  after  measles  and  whooping- 
cough  may  be  explained.  That  these  changes 
in  the  glands  are  not  necessarily  secondary  to 
tuberculous  disease  of  the  lungs  or  pleura  is 
evidenced  by  the  fact  that  we  often  find  the 
changes  in  the  lungs  recent  while  those  in  the 


glands  are  obviously  of  long  standing,  and  if  we 
find  in  a  given  case  the  region  of  the  root  of  the 
lung  to  be  the  part  most  affected,  it  is  most  prob- 
able that  the  disease  originated  in  the  glands 
and  spread  outwards.  The  frequency  of  casea- 
tion of  the  bronchial  glands  is  shown  by  the  fact 
that  in  a  series  of  300  post-mortems  made  on 
children  under  twelve  years  of  age  the  writer 
found  the  bronchial  glands  caseous  in  110 — i.e. 
in  37  per  cent  of  the  cases.  Such  glands  may 
undergo  various  changes,  becoming  fibrosed  or 
calcified,  or  they  may  undergo  softening  or  sup- 
puration. 

Caseation  of  the  glands  is  usually  associated 
with  a  tuberculous  lesion  in  the  lungs  or  else- 
where, but  may  be  the  sole  tuberculous  mani- 
festation present.  An  analogous  condition  is 
met  with  in  the  abdomen  when  we  find  caseous 
mesenteric  glands  as  the  sole  tuberculous  lesion. 
The  writer  believes  that  caseous  bronchial  glands 
are  more  common  than  caseous  mesenteric  glands, 
thus  indicating  that  tuberculous  infection  takes 
place  more  frequently  through  the  air-passages 
than  the  alimentary  tract. 

Apart  from  tubercle,  metastatic  deposits  in 
the  glands  are  of  frequent  occurrence  in  associa- 
tion with  malignant  deposits  in  the  lungs,  pleurje, 
and  oesophagus  either  of  a  primary  or  secondary 
nature. 

Primary  new  growths  in  the  glands  are  most 
commonly  of  the  nature  of  sarcomata,  especially 
lyrapho-sarcomata  (see  "  Mediastinum  "). 

In  lymphadenoma  {q.v.')  the  bronchial  glands 
take  part  in  the  general  glandular  enlargement. 

In  both  secondary  and  tertiary  syphilis  the 
bronchial  glands  may  share  in  the  general  glan- 
dular enlargement. 

When  waxy  disease  is  widespread  the  glands 
throughout  the  body  may  be  the  seat  of  deposits 
of  waxy  material,  but  it  is  very  doubtful  if  any 
distinct  symptoms  or  physical  signs  can  be  traced 
to  this  condition  in  the  bronchial  glands. 

Disease  of  the  bronchial  glands  produces 
effects  in  two  ways — 

(i.)  By  impairment  of  function. 

(ii.)  By  the  production  of  enlargement  with 
consequent  pressure  effects. 

The  effects  of  impaired  function  have  been 
briefly  referred  to  above,  and  are  more  fully 
dealt  with  inider  the  head  of  tuberculosis.  Prac- 
tically, enlargements  of  the  bronchial  glands  suf- 
ficient to  cause  pressure  effects  are  due  to  either 
tubercle  or  new  growths,  and  the  former  is  infin- 
itely the  more  common  in  children,  the  latter  in 
adults.  Although  disease  of  the  bronchial  glands 
is  not  uncommon  in  adults,  it  is  chiefly  in 
childi'cn  that  definite  symptoms  are  caused,  and 
the  subsequent  remarks  refer  chiefly  to  them. 

Pressure  effects  may  be  exercised  on  the  fol- 
lowing parts  : — (i.)  The  trachea  and  bronchi ; 
(ii.)  the  lung ;  (iii.)  the  blood-vessels ;  (iv.)  the 
nerves;  (v.)  the  oesophagus;  (vi.)  the  peri- 
cardium. 
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(i.)  Pressure  on.  the  Trachea  and  Bronchi. — 
Some  degree  of  n.arrowing  or  displacement  is  not 
infrequently  seen.  In  other  cases  intlannna- 
tory  adhesions  with  the  wall  of  the  trachea  or 
l)ronclius  develop,  and  in  this  way  a  path  is 
opened  up  iV)r  the  infection  of  the  air-passages 
with  tultercle.  Perforation  of  the  air-passages  is 
not  uncommon.  In  800  autopsies  on  children 
it  was  present  in  25  cases,  i.e.  over  3  per  cent. 
The  right  bronchus  is  more  frequently  perforated 
than  the  left.  This  may  be  due  to  the  shorter 
length  of  the  right  bronchus,  and  to  the  larger 
number  of  glands  on  that  side.  The  trachea  is 
less  frequently  perforated  than  the  bronchi. 
After  perforation  the  softened  contents  of  the 
glands  may  be  discliarged,  and  the  perforation 
closed  by  cicatrisation,  the  scar  left  being  small 
and  not  tending  to  cause  stenosis  of  the  tube  as 
in  cicatrisation  of  syphilitic  lesions.  Wlien  per- 
foration occurs  there  is  a  liability  to  the  occur- 
rence of  luemorrhage  from  erosion  of  vessels,  but 
this  is  rarely  so  severe  as  in  the  cases  where 
the  lung  itself  is  involved.  Fatal  asphyxia  may 
follow  the  impaction  in  the  glottis  of  a  large 
caseous  mass  in  process  of  discharge.  Medias- 
tinal abscess  with  surgical  emphysema  followed 
perforation  in  one  case  of  the  writer's,  reported 
in  the  Practitioner,  June  1895. 

(ii.)  Pressure  on  the  lung  itself  results  in 
inflammatory  adhesions,  and  in  this  way  the 
limg  tissue  becomes  involved,  and  infiltrated 
with  caseous  material  which  tends  to  soften  and 
form  cavities.  These  are  not  uncommon  in  the 
lower  lol)es  of  the  lung.  Malignant  disease  of 
the  l)ronchial  glands  usually  extends  inwards 
along  the  lironchi,  compressing  them,  and 
frecpiently  producing  a.  bronchiectatic  condition 
of  the  lung. 

(iii.)  The  effects  of  pressure  on  the  blood- 
vessels show  themselves  chiefly  on  the  veins  of 
the  head  and  neck,  which  become  over-filled, 
and  these  parts  become  congested  and  even 
ocdematous.  The  smaller  veins  may  have  their 
walls  invaded  by  tuljercle,  and  thus  become  the 
means  of  producing  a  generalised  tuberculosis. 
Erosion  of  branches  of  the  pulmonary  artery 
and  vein  in  the  hnig  may  give  rise  to  profuse 
and  even  fatal  haemorrhage.  The  arteries  are 
much  less  connnonly  affected,  though  cases  are 
on  record  where  a  cretaceous  gland  has  ulcerated 
into  the  aorta  and  produced  fatal  hajmorrhage. 

(iv.)  The  effects  of  pressure  on  the  nerves  in 
the  case  of  caseous  bronchial  glands  are  very 
difficult  to  distinguish  from  those  due  to  pres- 
sure on  the  air-passages  themselves,  but  there 
are,  at  the  same  time,  cases  where  pressure  on 
the  recurrent  laryngeal  nerve  of  one  side  has 
produced  miilatend  paralysis  of  the  vocal  cords. 
The  vomiting  whicli  occurs  in  association  with 
enlarged  glands,  as  well  as  in  some  cases  of 
pulmonary  tuberculosis,  has  been  attributed  by 
some  to  the  effects  of  pressure  on  the  branches 
of  the  vagus  nerve.     ]\[alignant  growths  in  the 


broncliial  glands  may,  however,  produce  marked 
I  pressure  effects  on  the  nerves  (vide  "  Media- 
stinum "). 

(v.)  The  effects  of  pressure  on  the  a'sophagus 
are  evidenced  by  some  narrowing  of  that  tube 
and  consequent  dysphagia.  Adhesions  may 
form  between  the  glands  and  tlie  oesophagus, 
and  if  cicatrisation  occurs  the  wall  of  the 
oesophagus  may  be  dragged  on,  and  thus  a 
traction  diverticulum  result.  Perforation  of 
the  oesophagus  by  a  caseous  gland  is  not  of  very 
rare  occiu'rence  in  children ;  in  examining  the 
records  of  over  3000  cases  in  children  there 
were  thirteen  such  cases,  or  about  0"4  per  cent. 
Perforation  of  the  a^sophagus  may  be  accom- 
panied by  pi'ofuse  and  even  fatal  hsemorrhage. 
When  rupture  into  the  air-passages  occurs  at  the 
same  time,  gangrenous  processes  are  liable  to  be 
set  u])  in  the  lungs  or  mediastinum. 

(vi.)  Pressiu'e  on  the  2^Bricardiivm  may  cause 
adhesion  between  the  pericardial  sac  and  the 
glands,  and  perforation  into  the  pericardial  sac 
may  follow,  and  then  a  tuberculous  or  suppura- 
tive pericarditis  may  be  set  up.  Perforation  of 
the  pericardium  takes  place,  most  commonly  in 
tlie  upper  part  of  the  serous  sac. 

in  addition  to  these  events  we  may  find  a 
comliination  of  two  or  more  of  the  above- 
mentioned  conditions  occiu-ring  simultaneousl}'. 
The  writer  has  seen  a  case  where  caseous 
bronchial  glands  had  perforated  the  oesophagus, 
right  bronchus,  right  lung,  and  the  pericardium. 

Symptoms  and  Physical  Signs.  —  Enlarged 
bronchial  glands  niay  exist  without  giving  rise 
to  any  symptoms,  and  to  physical  signs  of  very 
little  diagnostic  value. 

The  chief  symptoms  jjroduced  by  them  are 
cough,  vomiting,  dyspuwa,  dysphagia,  and  jiain. 

Coiu/h. — This  is  paroxysmal  in  character,  and 
closely  resembles  that  of  whooping-cough.  As  a 
rule  it  is  unaccompanied  by  any  expectoration 
or  whoop,  but  when  severe  may  be  accompanied 
by  vomiting. 

When  the  trachea  (jr  bronchi  are  being  in- 
vaded by  caseous  glands  there  is  usually  some 
tracheitis  and  bronchitis,  and  this  is  not  in- 
frequently accompanied  by  htemoptysis  varying 
in  amount  from  a  mere  streak  of  l)lood  to  profuse 
or  even  fatal  hieniorrhage. 

In  some  cases  the  cough  has  a  distinctly 
clanging  character.  The  voice,  as  a  rule,  is  not 
altered,  but  sometimes  the  cry  has  a  distinct 
stridor.  Tlie  paroxysms  of  coughing  are  some- 
times so  severe  that  after  them  the  ciiild  will 
fall  back  quite  exhausted.  Epistaxis  may 
acconqjany  a  tit  of  coughing,  but  nuich  less 
commonly  than  cyanosis.  When  a  caseous  or 
cretaceoiis  mass  ulcerates  through  the  air- 
passages,  in  addition  to  the  luemoptysis  men- 
tioned, the  caseous  or  cretaceous  mass  may  be 
expectorated. 

Vomiting  is  present  in  some  cases,  and  gener- 
ally accompanies  severe  attacks  of  coughing. 
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When  the  oesophagus  is  involved  there  may 
be  hjEmatemesis,  and  the  passage  of  blood  in 
the  stools ;  or  if  the  air-passages  are  involved 
at  the  same  time,  food  may  be  expectorated. 

The  breath  in  a  large  number  of  cases  of 
ulceration  into  the  air-passages  has  a  very 
offensive  smell,  tliough  foetor  of  the  breath 
does  not  necessarily  indicate  ulceration  into  the 
a'sophagus. 

Dyspnoea  is  sometimes  well  marked,  the 
patient  being  unable  to  lie  down  in  bed,  and 
dreading  any  movement  or  interference  such  as 
for  feeding  or  changing. 

The  dyspnoea  in  some  cases  is  more  of  the 
nature  of  an  expiratory  than  an  inspiratory 
dyspnaja. 

When  the  recuiTcnt  laryngeal  nerve  is  in- 
volved by  a  new  growth  in  the  bronchial  glands 
the  vocal  cords  may  be  paralysed  {vide  "  Medi- 
astinum "). 

Dysphagia  may  be  associated  eitlier  with 
pressure  of  enlarged  glands  on  the  oesophagus, 
or  with  actual  ulceration  of  a  caseous  gland 
through  the  oesophageal  wall.  It  is  not  a  very 
common  symptom. 

Pain  when  present  is  generally  referred  to 
the  region  of  the  manubriuni,  or  less  commonly 
to  the  epigastrium.  When  the  oesophagus  is 
involved  there  may  be  some  pain  in  swallowing, 
although  extensive  ulceration  of  that  tube  may 
be  present  without  giving  rise  to  any  symptoms. 

Tlie  physical  signs  produced  l)y  enlarged 
bronchial  glands  are  often  masked  by  the  signs 
of  other  concurrent  disease  in  the  chest. 

Inspection. — The  face  is  frequently  cyanosed, 
especially  after  an  attack  of  coughing,  and 
there  is  often  niarked  dyspnoea  with  recession 
of  the  lower  part  of  the  thorax  :  this  recession 
is,  as  a  rule,  bilateral  in  small  children,  but  in 
older  children  in  whom  tlie  thoracic  parietes 
are  firmer  there  may  be  distinct  unilateral 
recession.  The  lower  part  of  the  sternum  is 
often  retracted  during  inspiration.  The  veins 
over  the  front  of  the  chest  are  frequently 
enlarged.  A  moderate  amount  of  oedema  of 
the  face  may  be  present. 

Palpiation,  in  addition  to  confirming  the 
results  of  inspection,  may  reveal  the  presence  of 
enlarged  glands  in  the  neck  or  axillge.  The 
presence  of  surgical  emphysema  may  also  be 
verified.  Vocal  fremitus,  or  in  small  children 
the  ci'y  fremitus,  may  be  diminished  over  the 
area  supplied  by  a  compressed  bronchus,  or 
increased  over  the  manubrium. 

Percussion. — Impairment  of  resonance  of  the 
percussion  note  may  be  present  over  the 
manubrium  and  inner  end  of  the  first  or 
second  intercostal  spaces  anteriorly,  and  simi- 
larly in  the  suprascapular  fossse  and  inter- 
scaprdar  region  posteriorly.  The  perciission  of 
the  back  is  much  less  reliable  in  small  children 
than  in  adults.  Special  care  should  be  taken 
in  examining  small  children  to  see  that  the 


child  sits  up  or  is  placed  quite  straight,  and 
not  allowed  to  lie  over  to  one  side,  as  it  is 
so  apt  to  do  when  being  held  by  the  mother  or 
nurse. 

Auscultation. — The  breath  sounds  over  the 
lungs  may  be  simply  weak,  while  over  the  didl 
area  there  is  often  marked  tubidar  or  Ijronchial 
breathing,  and  in  some  cases  there  may  be 
almost  amphoric  breathing.  Vocal  resonance 
over  the  dull  area  is  increased,  and  may  have 
an  oegophonic  character.  When  catarrh  of  the 
air-passages  exists  there  are  the  usual  signs  of 
this  condition,  and  should  these  be  unilateral  in 
distribution,  suspicion  should  be  directed  to  the 
bronchial  glands.  The  usual  sequence  of  aus- 
cultatory signs  in  the  lungs  is — weak  breathing- 
followed  by  bronchial  breathing,  to  wdiich  fine 
crackling  rales,  and  eventually  sonorous  and 
bubbling  sounds,  are  added. 

Where  the  lung  is  involved  either  in  tuber- 
culous processes  or  by  the  formation  of  breaking- 
down  areas,  these  signs  become  masked  by  those 
of  pidmonary  tuberculosis,  or  empj'ema,  or  the 
signs  of  bi'onchiectasis. 

Eustace  Smith  has  pointed  o^it  tliat  a  purring 
sound  can  be  produced  in  the  vessels  of  the  neck 
during  respiration  by  making  the  child  look 
upwards,  and  so  extend  the  neck  and  compress 
the  vessels  by  the  retro-manubrial  glands.  The 
stethoscope  must  be  applied  below  the  supi'a- 
sternal  notch. 

If  signs  of  tuberculous  consolidation  are 
present  and  are  limited  to  the  middle  lobe,  this 
would  suggest  the  bronchial  glands  as  the  fo7is 
et  origo  mali. 

Diagnosis. — It  must  be  borne  in  mind  that 
the  condition  frequently  exists  without  giving 
rise  to  any  symptoms  ;  and  further,  that  the 
physical  signs  are  often  equivocal.  Eveiy  con- 
dition liable  to  produce  paroxysmal  cough  and 
dyspnoea  must  be  differentiated.  Of  these  the 
more  important  are  whooping-cough,  enlarged 
tonsils,  pulmonary  tuberculosis,  empyema,  and 
bronchiectasis. 

In  other  cases  asthma,  a  foreign  Ijody  in  the 
air-passages,  adherent  pleura,  pressure  on  the 
air  -  passages  by  aneurysms,  abscess,  a  new 
growth,  prevertebral  abscess  in  the  upper  dorsal 
region,  laryngeal  diphtheria,  and  laryngismus 
stridulus  must  be  excluded.  Carefid  considera- 
tion of  the  history  and  detailed  examination  of 
the  pharynx,  larjmx,  and  chest  will  usually  suffice 
to  differentiate  these  conditions. 

Prognosis. — When  the  enlargement  is  due  to 
malignant  disease  this  is  necessarily  hopeless, 
but  when  d\ie  to  tuberculous  disease  it  is  not  of 
necessity  so  grave,  and  yet  it  must  be  borne  in 
mind  that  tuberculous  meningitis  not  infre- 
quently is  met  with  in  cases  in  which  the 
bronchial  glands  are  the  only  recognisable  sites 
of  previous  tuberculous  infection.  Recovery  is 
possible  even  when  the  air  -  passages  or  the 
oesophagus  are  perforated. 
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Treatment.  —  The  treatment  of  enlarged 
Ijroncliial  <ilands  is  that  of  the  diseases  which 
cause  the  enlargement. 

Prophylactic  treatment  is  of  great  import- 
ance. After  an  attack  of  measles,  whooping- 
cough,  or  influenza,  when  all  risk  of  infection  is 
past,  a  stay  at  the  seaside,  in  a  jmrt  having  a 
sheltered  and  southern  aspect,  is  advisable,  or 
else  in  some  high  and  dry  locality  sheltered 
from  the  east  wind.  Clay  soils  are  to  be 
avoided.  The  clothing  should  be  warm,  woollen 
imderclothing  being  best,  and  the  limbs  should 
be  entirely  covered  up.  It  is  astonishing  how 
much  thoughtlessness  is  displayed  in  the  ex- 
posure of  the  lower  limbs  of  children  to  the  air 
out  of  doors,  both  in  health  and  after  illness,  in 
the  erroneous  belief  that  it  is  "strengthening" 
to  them  ! 

Special  precautions  should  be  taken  with  the 
food,  all  milk  being  boiled,  unless  the  absence 
of  tuberculous  disease  in  the  cows  has  been 
ascertained  by  inoculation. 

The  dwelling  and  sleeping  rooms  should  be 
large,  light,  well  ventilated,  free  from  dust,  and 
the  windows  should  be  kept  open  at  night. 

The  medicinal  treatment  of  these  cases  consists 
in  the  administration  of  some  form  of  cod  liver 
oil  in  combination  with  iron,  or  maltine,  or  the 
hypophosphites. 

The  syrup  of  the  iodide  of  iron,  in  doses  of 
5-10  minims  three  times  a  day,  often  produces 
marked  diminution  of  enlarged  glands  in  the 
neck,  and  has  pro\x'd  useful  in  cases  where 
the  bronchial  glands  were  also  enlarged.  Sul- 
phide of  calcium  has  been  recommended  in 
doses  of  one-twentieth  to  one-tenth  of  a  grain 
every  hour.  Arsenic  may  be  given  in  combina- 
tion with  iron,  (ir  with  a  vegetable  bitter. 
Iodine  in  the  form  of  the  tincture,  in  doses  of 
one  to  three  minims,  may  be  tried. 

For  the  treatment  of  the  cough  and  vomiting 
the  writer  advocates  the  employment  of  the 
glycerine  of  carbolic  acid,  in  doses  of  one  to 
three  minims,  in  combination  with  cod  liver  oil 
and  iron.    Creasote  in  capsules  is  also  useful. 

If  complications  arise,  e.g.  tuberculosis  of  the 
air-passages,  erosion  of  the  oesophagus,  empyema, 
etc.,  they  should  be  treated  along  the  lines  indi- 
cated under  these  headings. 

Tracheotomy  is  only  of  use  when  a  caseous 
mass  is  impacted  in  the  trachea  or  glottis. 
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Bronchitis  is  an  inflammation  of  the  bronchial 
tubes,  general  or  partial,  involving  either  the 

I  larger  or  smaller  bronchial  tubes. 

'  The  term  bronchitis  is  of  comparatively 
recent  date,  having  been  introduced  by  Di-. 
Charles  Badham  in  1810,  when  it  superseded 

.  the  old  phrase  "  pulmonary  catarrh  '  or  "de- 
fluxion." 

For  the  i)urpose  of  description  the  subject 
will  be  divided  into  the  following  sections  : — 
1.  Acute  bronchitis  in  the  adult ;   2.  Chronic 
bronchitis  in  the  adult ;  3.  Bronchitis  in  children. 
General  Considerations. — It  would  naturally 

■  be  supposed  that  the  lironchial  tubes,  ramifying 
throughout  the  whole  of  the  lungs  as  they  do, 
should  be  so  intrinsically  a  part  of  the  lung  that 
no  clinical  division  could  be  drawn  between  in- 
flammation of  the  bronchi  and  inflammation  of 
the  pulmonary  tissue,  pneumonia.    And  though 

!  from  a  clinical  as  well  as  from  a  pathological 
standpoint  bronchitis  is  sharply  diftereutiated 
from  pneumonia  so  long  as  the  larger  and 
middle-sized  tubes  are  alone  affected,  we  sliall 

I  seek  in  vain  for  any  line  of  demarcation  between 

j  capillary  bronchitis  and  the  lobular  pneumonia 
with  which,  in  children  at  any  rate,  it  is  almost 
invariably  associated. 

To  ajDpreciate  the  path(,)logical  clianges  taking- 
place  in  bronchitis,  it  is  necessary  to  bear  in 
mind  the  normal  structui'e  and  functions  of  the 
tissues  involved.    An  explanation  will  be  found 

i  for  the  tendency  for  the  inflammation  to  be 
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mainly  bronchial,  firstly  in  the  anatomical 
arrangement  of  the  blood-supply,  and  secondly 
in  the  protecting  action  of  the  basement  mem- 
brane, while  even  the  marked  variation  in  the 
clinical  characters  between  bronchitis  affecting 
the  larger  and  smaller  tubes  very  largely  depends 
on  their  different  anatomical  structure  and  rela- 
tions. The  noteworthy  point  in  regard  to  the 
vascular  system  of  the  lung  consists  in  its 
double  circulation,  the  blood-supply  for  nutri- 
tion and  function  being  separately  provided  for  ; 
thus  the  main  bronchi  and  the  tissues  of  the 
lung  are  supplied,  not  by  the  pulmonary  artery, 
but  by  the  bronchial  arteries  which  are  derived 
from  the  aorta.  Furthermore,  the  bronchial 
veins  communicate  freely  with  the  pulmonary 
artery,  and  in  the  smaller  bronchi  the  blood  is 
returned  almost  wholly  by  branches  of  the 
pulmonary  vein  to  the  left  side  of  the  heart ; 
consequently  any  obstruction  to  the  return  of 
blood  to  the  left  side  of  the  heart  will  at  once 
result  in  congestion  of  the  smaller  bronchi. 
Moreover,  while  it  seems  probable  that  the 
palmonaiy  arteries  are  not  subject  like  most 
arteries  to  vasomotor  control,  this  does  not 
apply  to  the  bronchial  arteries,  and  thus  a 
variety  of  causes  acting  either  directly,  or  in- 
directly by  reflex  action,  are  able  to  cause  a 
vascular  dilatation  which  may  be  limited  to  the 
bi'onchial  tubes,  as  distinguished  from  the  air- 
vesicles  which  are  supplied  by  the  capillary 
plexus  of  the  pulmonary  vessels,  and  which  are 
directly  concerned  with  the  function  of  respira- 
tion— aeration  of  the  blood. 

The  right  and  left  bronchi  divide  and  sub- 
divide dichotomously  within  the  lung  until 
ultimately  the  minute  terminal  lironchioles  end 
in  the  infundibula  and  air-vesicles.  In  a  trans- 
verse section  of  one  of  the  middle-sized  bronchi 
three  coats  may  be  distinguished  —  the  inner 
mucosa,  the  middle  muscularis,  and  the  outer 
fibrous  coat,  which  contains  the  cartilages. 
Further  examination  shows  that  the  mucosa  is 
composed  of  (1)  an  epithelial  lining  with  three 
layers  of  cells  —  the  single  layer  of  superficial 
columnar  ciliated  epithelium,  an  intermediary 
layer  of  transitional  or  rounded  cells,  actively 
germinating  to  form  the  superficial  columnar 
cells  and  mucous  corpuscles,  and  a  single  deep 
layer  of  flat  nucleated  cells  ;  (2)  an  inner  fibrous 
coat,  abundantly  supplied  with  branches  from 
the  bronchial  artery,  and  consisting  of  bundles 
of  fibrous  tissue  with  numei'ous  lymphatic  spaces 
containing  lymphatic  corpuscles  between  them  ; 
and  (3)  a  homogeneous,  hyaline,  structureless 
basement  membrane  giving  attachment  to  the 
epithelial  covering  which  it  eff'ectually  separates 
from  the  vessels  and  lymphatic  vessels  of  the 
inner  fibrous  coat.  Hamilton  has  shown  that 
the  part  played  by  this  basement  membrane  in 
bronchitis  is  of  great  importance,  in  that  it 
imparts  a  superficial  character  to  the  catarrhal 
affections  of  tiie  bronchi ;  for  though  it  becomes 


swollen  and  oedematous  in  bronchitis,  and  per- 
mits the  transudation  of  serous  fluid  into  the 
lumen  of  the  tube,  no  leucocytes  appear  to  pass 
from  the  deeper  structures  to  the  surface  of  the 
mucous  membrane,  nor  can  inhaled  particles  of 
foreign  matter,  like  coal-dust  in  a  miner's  lung, 
become  carried  down  to  the  tissues  of  the 
bronchi.  Such  particles  do  not  enter  the 
lymphatics  of  the  lung  except  through  the  air- 
vesicles.  In  the  middle  -  sized  and  smaller 
bronchi  the  muscular  coat  is  well  developed,  and 
it  is  continued  down  to  the  infundibula,  where 
it  is  represented  only  by  a  few  scattered  fibres. 
The  physiological  action  of  this  muscle  is  not 
known  exactly,  but  it  probably  regulates  the 
intra  -  alveolar  air  -  tension,  and  protects  the 
air -vesicles  from  undue  pressure  in  coughing 
and  other  respiratory  acts.  Consequently,  as 
Hamilton  has  demonstrated,  this  coat  generally 
becomes  greatly  hypertrophied  in  chronic  bron- 
chitis, owing  to  the  constantly  recurring  cough. 
Gairdner,  in  discussing  the  action  of  expec- 
torant medicines,  arrives  at  the  conclusion  that 
expectoration  depends  more  upon  the  expulsive 
mechanism  of  these  muscular  fibres  than  upon 
the  alterations  in  the  consistency  of  the  secre- 
tions. Their  action  is  probably  somewhat 
analogous  to  intestinal  peristalsis,  and  the 
beneficial  result  of  emesis  in  certain  cases  of 
bronchitis  is  due  to  the  remedies  increasing  the 
action  of  the  bronchial  muscles  directly,  rather 
than  to  the  vomiting,  which  is  perhaps  only  a 
concomitant,  but  in  no  way  essential,  effect. 
Further  evidence  of  this  important  physiological 
action  is  afforded  by  the  fact  that,  when  the 
nuiscular  coat  loses  its  functional  activity,  as  in 
the  more  serious  cases  of  bronchitis,  the  bron- 
chial tubes  dilate  and  become  filled  with  secre- 
tion. Walshe,  referring  to  Radcliffe  Hall's 
researches,  considers  that  in  the  calm,  and  still 
more  in  the  forced  respiration  of  health,  the 
muscular  coat  possesses  the  power  of  reducing 
the  tubes  to  less  than  their  medium  size.  But 
in  ))ronchitis  the  muscular  coat  loses  its  contrac- 
tile force,  the  elasticity  of  the  inflamed  bronchi 
being  likewise  impaired,  and  so  liecome  intel- 
ligible the  tendency  to  dilatation  of  the  tubes, 
the  laboured  expiration  and  the  accumulation  of 
mucus. 

It  is  not  improbable  that,  like  the  alae  nasi 
and  vocal  cords,  the  bronchial  muscle  may 
rhythmically  dilate  and  contract  with  inspira- 
tion and  expiration.  I  believe  that  this  largely 
explains  why  in  bronchitis  and  asthma  the 
dyspnoea  is  expiratory  rather  than  inspiratory, 
inasmuch  as  the  muscular  spasm  is  more  or  less 
inhibited  during  inspiration,  permitting  air  to  be 
inspired  more  freely  than  during  the  period  of 
bronchial  spasm  it  can  be  expired,  consequently 
the  lungs  become  distended  and  emphysematous. 
In  the  larger  and  middle-sized  bronchi  the  outer 
fibrous  coat  contains  cartilaginous  plates,  but 
not  in  the  smallest  bronchi,  which  consist  of  a 


BRONCHI,  DISEASES  OF— BRONCHITIS 


13 


layer  of  .stratified  ciliated  epitholiuiu,  surrounded 
by  the  muscularis  and  peribronchial  connective 
tissue.  If  one  of  the  bronchioles  be  followed 
towards  its  termination,  it  is  found  that  just 
before  it  ends  in  the  inftnidibuluni  the  columnar 
ciliated  epithelium  is  replaced  by  a  sin<j:le  layer 
of  cubical  epithelium,  a  thin  fibrous  tissue  in- 
vestment being  still  present,  and  finally  when 
the  air-vesicle  is  reached  this  epithelial  layer 
comes  to  be  composed  of  a  very  thin  layer  of 
flat,  S(iuamous,  endothelial-like  cells,  while  the 
muscular  coat  is  lost. 

The  thinness  and  weakness  of  the  walls  of  the 
smallest  bronchi,  and  the  feeljle  expulsive  power 
of  their  muscular  coat,  together  with  the  narrow  - 
ness of  the  lumen  of  the  tube,  and  especially  the 
complete  absence  of  ciliated  epithelium,  and  of 
any  nniscular  coat  as  they  approach  the  in- 
fundibula,  explain  the  serious  natxu-e  of  a  ca])il- 
lary  bronchitis  and  the  danger  resulting  from 
secretions  accxmiulating  in  the  smallest  tubes. 

I.  Acu'i'E  Bronchitis  in  Adults 

Etiology. — AVe  may  divide  the  causes  of  acute 
bronchitis  as  follow  s  : — 

(a)  Prediftposituj. — No  age  is  exempt,  Init  it  is 
especially  liable  to  attack  the  very  old  or  the 
very  young,  and  to  assume  a  serious  form  in 
these  subjects.  Males  and  females  are  equally 
liable  to  suft'er.  Sedentary  life  and  luxurious 
habits,  and  living  much  indoors  and  in  vitiated 
atmosphere,  heart-disease,  especially  those  forms 
which  result  in  pulmonary  congestion,  and  gout, 
diabetes,  rickets,  dyspepsia  and  constipation, 
spinal  curvature,  dusty  occupations,  and  a  cold 
and  changeable  climate,  all  predispose  to  bron- 
chitis. But  heredity  and  a  certain  individual 
susceptibility  to  catarrhal  affections  undoubtedly 
largely  influence  the  occurrence  of  attacks,  and, 
above  all,  the  pre-existence  of  various  pulmonary 
affections  and  the  fact  of  previous  attacks  of 
bronchitis  having  taken  place. 

(b)  Exciting  causes. 

1.  Expo.sure  to  cold  ;  "  catching  cold." 

2.  Traumatic  ;  the  inhalation  of  steam ; 
swallowing  hot  water  or  irritating  fluids. 

3.  Chemical  irritants,  e.ff.  the  inhalation  of 
irritating  gases  or  vapours  such  as  chlorine  or 
ammonia,  sulphurous  or  nitrous  acid,  ether, 
iodine,  bromine,  etc. 

4.  Toxfcmia,  e.;/.  in  Bright's  disease,  gout, 
rheumatism. 

5.  Vasomotor,  e.rj.  asthma. 

6.  Infective,  e.;/.  typhoid,  typhus,  measles, 
scarlatina,  smallpox,  malaria,  wliooping-cough. 

Acute  bronchitis  is  generally  associated  with 
exposure  to  cold,  and  it  is  certainly  influenced 
by  climatic  conditions.  But  although  a  so- 
called  chill  is  undoubtedly  a  very  common 
exciting  cause  of  bronchitis,  it  is  equally  certain 
that  in  many  cases  the  real  cause  of  the  attack 
is  by  no  means  so  simple.  Indeed  we  find  that 
it  is  not  those  wdiose  daily  life  constantly  exposes 


them  to  cold,  or  even  rapid  changes  of  tempera- 
ture, that  are  most  prone  to  attacks  of  bron- 
chitis :  "  persons  who  live  an  out-of-door  life  are 
usually  less  sul)ject  to  the  disease  than  those 
who  follow  sedentary  occupation "  (Osier). 
Certain  it  is  that  colds  are  not  usually  caught 
in  pure  air,  at  sea  for  instance,  or  in  the  higher 
Alps  in  winter,  although  exposure  to  cold  is  of 
necessity  frequent.  Acute  inflammatory  attacks 
of  the  upper  air-passages  are  most  frequently 
found  in  those  who  habitually  breathe  vitiated 
air,  or  who  have  attended  over-crowded,  ill- 
ventilated  places  of  meeting,  and  are  then 
exposed  to  cold,  or  who  are  directly  infectt'd  by 
some  person  sufl'ering  from  ;i  cold  in  the  head. 
Not  only  do  these  "catarrhs"  confer  temporary 
immunity,  but  recent  investigations,  such  as 
those  of  W.  H.  Bark,  have  shown  that  staphy- 
lococci and  streptococci,  which  are  always 
present  in  the  healthy  mouth,  increase  greatly 
in  niunber  and  virulence  in  dainp  weather  and 
in  winter  months,  and  are  then  capable  of 
setting  up  acute  pharyngitis  if  applied  t(.)  the 
throat.  These  ai'e  just  the  conditions  which 
are  particularly  prone  to  lead  to  bronchitis,  and 
we  thus  seem  to  have  an  explanation  of  its 
frcipient  occurrence  in  the  changeable  weather 
of  early  spring  and  late  autumn,  and  of  its 
origin  in  a  "cold  on  the  chest." 

Sputum  normally  contains  a  considerable 
number  of  different  varieties  of  micro-organ- 
isms, some  of  wdiich  are  Ijest  studied  on  stained 
films,  whilst  otliers  grow  well  on  the  ordinary 
media.  Amongst  the  most  common  of  these 
organisms  are  the  streptococcus  brevis  and 
other  varieties,  staphylococcus  albus,  citreus, 
and  aureus,  spirillum  sputugenum,  leptothrix, 
and  varieties  of  chromogenic  bacteria,  bacilli 
and  sarcina'.  AVhilst  any  one  of  these  nvAj  be 
found  in  the  sputa  of  bronchitis  and  broncho- 
pneumonia, it  will  commonly  be  found  that  one 
or  more  organisms  are  pi'esent  in  overwhelming 
majority,  so  that  prepared  films  or  cultures  may 
show  almost  a  pure  culture  of  one  particular 
variety.  Pansini  found  in  normal  air-passages 
several  different  streptococci,  bacilli,  micrococci 
sarcinse.  Queyrat  describes  a  specific  organism, 
a  micrococcus  of  "  tracheo-lironchitis."  Grun 
describes  a  sjDecific  bacillus  of  bronchitis,  hut 
neither  of  these  observations  has  been  substan- 
tiated. Nctter  gives  the  pneumococcus  as  the 
caiise  of  capillary  bronchitis  and  broncho- pneu- 
monia in  15"85  per  cent  of  cases. 

Osier  makes  the  statement  that  acute  bron- 
chitis is  probably  a  microbic  affection,  and  Gee, 
in  referring  to  the  effect  of  dust  in  certain 
occupations  in  causing  bronchitis,  states  that 
the  dust  of  unclean  and  ill-ventilated  rooms  will 
be  very  likely  to  contain  morbific  microbes,  and 
that  the  irritation  of  the  air-passages  set  up  by 
inanimated  dust  will  favour  the  operations  of  the 
many  bacteria  which  are  potent  to  cause  bron- 
chitis.   He  believes  that  our  mouths,  noses,  and 
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throats  harbour  many  morbific  microbes  in  a 
latent  state,  there  awaiting  a  favonrable  oppor- 
tunity for  becoming  active  and  virulent,  and 
thus  setting  up  the  catarrhal  attack  which 
spreads  down  to  the  trachea  and  bronchi. 

No  doubt  many  of  the  cases  of  tracheo-Vjron- 
chitis  originate  in  this  manner ;  yet,  notwith- 
standing the  bacteriological  researches  which 
have  been  just  mentioned,  I  am  convinced  that 
in  a  larger  proportion  of  the  cases  of  bronchitis 
in  which  the  middle-sized  bronchi  are  mainly 
implicated  from  the  outset,  exposure  to  cold  is 
itself  the  immediate  cause  of  the  disease.  It 
may  be  brought  about  directly  by  cold  air 
entering  through  the  upper  air -passages,  as 
shown,  for  instance,  by  the  experience  of  sus- 
ceptible persons  on  going  from  a  heated  atmo- 
sphere into  cold  night  air,  by  the  lial)ility  to 
bronchitis  in  tracheotomised  patients,  or  in 
habitual  mouth-breathers  owing  to  the  inspired 
air  not  being  duly  warmed  by  passing  through 
the  nose.  But  in  most  cases  it  seems  that  the 
action  of  cold  is  indirect,  and  the  result  of 
vasomotor  paralysis,  as  explained  by  Rosenthal  ; 
for  often  enough  the  cause  of  the  attack  has 
been  getting  wet,  or  lying  on  damp  grass,  or 
sitting  still  after  getting  over-heated  and  per- 
spiring, and  not  by  the  action  of  cold  air  enter- 
ing through  the  mouth. 

Other  deep  -  seated  viscera  having  no  air- 
containing  tubes  of  communication  to  the 
siu-face  of  the  body,  such  as  the  bladder  and 
kidney,  are  similarly  and  specially  subject  to 
inflammatory  attacks  from  exposure  to  wet  and 
cold  applied  to  other  parts  of  the  body  ;  and  in 
applying  hot  fomentations  or  poultices  to  the 
chest,  to  the  hypogastrium  or  lumbar  regions  in 
inflammations  affecting  respectively  the  lungs, 
bladder,  or  kidneys,  we  take  advantage  of  these 
associated  reflex  vasomotor  areas. 

We  may  further  refer  to  the  secondary  bron- 
chitis which  is  liable  to  arise  in  the  course 
of  influenza,  typhoid  fever,  measles,  and  other 
exanthemata.  It  is  widely  recognised  that  the 
V)rouchitis  of  influenza,  which  is  certainly  mi- 
croV)ial,  is  especially  liable  to  be  aggravated  by 
the  least  exposure  to  cold,  while  the  pulmonary 
complications  of  measles  are  particularly  prone 
to  be  severe  if  the  rooms  are  at  all  crowded  or 
ill  ventilated.  It  is  a  remarkable  fact  that 
influenza  epidemics  are  just  as  prevalent  at 
Davos  and  St.  Moritz  as  in  the  less  dry  atmo- 
sphere of  England  and  Scotland,  and  that,  despite 
the  ideal  climate  of  the  higher  Alps  for  most 
bronchitic  affections,  cases  of  influenza  at  these 
Swiss  resoi'ts  are  just  as  prone  to  be  com- 
plicated with  severe  bronchitis  and  pneumonia. 
Thus  a  chill,  while  undoubtedly  capable  of 
directly  causing  acute  bronchitis  in  those  un- 
accustomed to  exposure,  or  in  those  who  seem 
to  have  a  special  liability  to  catarrhal  affections 
of  the  respiratory  tract,  is  often  an  indirect 
rather  than  a  direct  influence  in  causing  the 


disease,  and  there  are  the  other  causes  of 
bronchitis  which  can  in  no  way  be  associated 
with  either  cold  or  micro  -  organisms,  as  the 
inhalation  of  irritant  A^apours  such  as  strong 
ammonia,  chlorine  gas,  etc. 

Morbid   Anatomy.  —  The   morbid  changes 
underlying  bronchitis  in  its  various  forms  are 
j  primarily  an  exaggeration  of  the  normal  physio- 
logical processes  taking  place  in  a  healthy  lung, 
and  we  shall  find  that  inflammation  of  the 
bronchial   tubes  is  essentially  similar  to  in- 
flammation in  other  mucous  membranes,  with 
certain  modifications  due  to  their  peculiar  ana- 
tomical structure  and  relations,  so  that  the 
course  of  the  disease,  and  the  particular  clinical 
j  type  it  assumes  in  different  cases,  vary  not  only 
I  with  the  actual  cause  or  the  acuteness  of  the 
attack,  but  depend  in  a  large  measure  on  the 
calibre  of  the  bronchial  tubes  most  concerned. 

It  is  not  very  often  that  we  are  afforded  an 
opportunity  of  examining  post-mortem  the  actual 
conditions  presented  l)y  any  but  the  directly 
fatal  and  therefore  most  severe  forms  of  bron- 
chitis. Socoleft',  who  induced  bronchitis  in 
animals  by  the  application  of  chemical  irritants. 


and  Hamilton,  from  post-mortem  observations 
on  patients  dying  with  bronchitis,  have  in- 
vestigated the  histological  changes  which  occur 
in  the  bronchi  in  health  and  disease,  and  I  am 
mainly  indebted  to  the  writings  of  the  latter  for 
the  following  desci'iption  of  the  morbid  anatomy 
of  bronchitis. 

The  initial  change  is  hypertemia,  followed  by 
swelling  of  the  mucous  membrane  and  exces- 
sive secretion.  The  hypertemia,  as  Biermer 
demonstrated,  may  first  affect  either  the  super- 
ficial or  deeper  structures,  or  both. 

According  to  Hamilton,  the  earliest  departure 
from  the  normal  condition  is  a  relaxation  and  dis- 
tension of  the  attendant  plexus  of  blood-vessels 
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runiifyiuL;  in  tliu  iniior  tiljroiis  coat,  immediately 
beneath  the  basement  membrane  —  that  is  to 
say,  of  the  l)i-anches  of  the  bronchial  artery. 
Ln  a  few  hours  the  ))asement  membrane  became 
•swollen  from  seroiis  infiltration.  Next,  and 
quite  early  in  tiie  course  of  the  attcction,  Socolett' 
and  Hamilton  found  that  the  cihated  epithelial 
layer  desquamates,  and  is  not  regenerated  till 
recovery  takes  place,  when  it  is  gradually  re- 
produced. The  cells  of  this  layer  undergo  fatty 
degeneration,  and  Hamilton  says  that  it  is  no 
doubt  partly  destroyed  by  this  means  and 
partly  expectorated,  while  others  may  l)e  inhaled 
into  the  smaller  bronchi,  where  they  may  be  seen 
lying  in  large  detaclied  masses  among  the  other 
catarrhal  products.  Wilson  Fox  and  Biermer 
consider  that  the  epithelial  desquamation  is 
largely  a  p(wt-mortem  change,  and  Hamilton 
admits  that  the  shedding  is  seldom  complete, 
the  deep  layer  of  transitional  cells,  or  at  least 
the  single  layer  of  flat  germinating  cells,  usually 
remaining,  and  by  a  process  of  fissiparous 
division  rapidly  reproduces  the  nucleated  cells, 
which,  being  continually  thrown  oft",  give  to  the 
secretion  its  peculiar  catarrhal  character.  At 
the  same  time  the  mucous  glands  are  particularly 
active,  and  it  is  the  combination  of  this  catarrhal 
mucus  with  the  epithelial  cells  which  gives  rise 
to  the  so-called  nnico  -  purulent  fluid  which 
occupies  the  l)ronchial  lumen  until  removed  by 
expectoration.  After  al.)out  the  tenth  day, 
Hamilton  found  that  the  congestion  not  only 
affects  the  inner  fibnnis  coat,  but  that  all  parts 
of  the  In-onchus  exhibit  vessels  over-distended 
and  engorged  with  Itlood,  and  t  hat,  pari  passu 
with  the  changes  in  the  epithelial  covering,  the 
inner  fibrous  coat  becomes  infiltrated  with  cells 
derived  from  the  endothelium  lining  the 
lymphatic  spaces,  until  the  whole  of  the  lymph- 
spaces  become  choked  by  these  new  cellidar 
products.  These  cells,  according  to  Hamilton, 
never  extend  towards  the  free  surface  of  the 
mucous  membrane,  the  ))asement  mernlirane 
forming  an  impassable  barrier  in  that  directi(jn, 
but  they  invariably  spread  outwards,  through 
the  inter -muscular  lymphatic  spaces,  to  the 
adventitia,  where  similar  changes  will  be  found 
to  have  taken  place.  But  this  proliferation, 
with  the  production  of  leucocytes,  soon  spreads 
throughout  the  lobular  septa  to  the  deeper 
layers  of  the  pleura,  the  whole  of  the  lymphatic 
vessels  becoming  the  sid^ject  of  a  catarrh,  while 
the  lymphatic  glands  at  the  root  of  the  lung  are 
then  invariably  found  enlarged. 

The  hyperanuia  of  the  mucous  membrane  m;iy 
almost  entirely  disappear  after  death,  but  as  a 
rule  it  is  bright  red,  or  in  cases  of  longer 
duration  dark  purple,  antl  presents  a  thickened, 
opaque,  and  velvety  appearance,  the  lumen  of  the 
smaller  tubes  being  diminished  by  these  changes, 
and  filled  with  thick,  opaque,  yellow  secretion 
which  exudes  from  the  small  bronchi  from  the 
cut  surface  of  the  lung  on  pressure.  Bronchitis 


of  the  smaller  tubes  is  accompanied  by  pul- 
monary congestion  and  a;dema,  and  generally 
areas  of  collapsed  lung  or  foci  of  lobular  pneu- 
monia may  be  found. 

Again,  Hamilton  has  found  that  the  first  in- 
dication of  recovery  taking  place  in  bronchitis 
seems  to  be  the  diminution  of  the  congestion  of 
the  nnicous  membi'ane,  the  vessels  apparently 
recovering  their  tone,  the  proliferation  of  the 
epithelium  Ijecoming  less  active,  the  cells  being 
once  more  fully  developed  into  columnar  cells, 
while  the  cellular  infiltration  of  the  bronchial 
wall  and  the  lymphatic  vessels  becomes  gradually 
absorbed  in  cases  which  jjroceed  to  recovery. 

In  those  cases  which,  from  the  severity  of  the 
attack,  or  from  failure  of  the  factors  which 
make  for  recovery,  or  which  from  the  outset 
owing  to  the  persistence  of  less  acute  causes, 
pass  into  the  condition  of  chronic  bronchitis, 
the  mucous  membrane  and  entire  bronchial  wall 
remain  thickened,  the  muscular  coat  becomes 
hypertrophied,  while  the  mucous  glands  and 
the  bronchial  cartilages  more  or  less  completely 
disap})ear,  being  replaced  by  dense  cellular  in- 
filtration. In  advanced  cases,  however,  the  nius- 
cularis  and  the  adventitia  become  atrophied 
probably  owing  to  the  cellular  infiltration  of  the 
lymphatics,  and  thus  arise  those  changes  which 
from  various  causes  result  in  bronchiectasis, 
emphysema,  interstitial  j^neumonia,  and  other 
pulmonary  complications  which  are  beyond  the 
scope  of  this  article. 

Col/apse  of  the  Lunj/. — A  collection  of  the 
catarrhal  secretion  of  bronchitis  may  temporarily 
occlude  a  smaller  bronchus,  resulting  in  weak- 
ness or  absence  of  the  vesicular  murmur  over 
the  corresponding  portion  of  the  lung.  On  the 
patient  coughing,  the  occluding  mass  of  secretion 
may  be  dislodged,  the  air  again  entering  the 
air-vessels.  But  the  inflammation  may  extend 
to  the  smallest  bronchioles,  or  the  muco- 
purulent secretion  may  be  sucked  down  so  as  to 
plug  a  bronchial  channel  which  itself  is  un- 
aftected.  Especially  if  in  any  part  of  the  lung- 
several  of  these  finer  divisions  are  occluded,  no 
eftbrt  of  coughing  may  suffice  to  dislodge  it. 
The  air  in  the  corresponding  portion  of  the  lung- 
then  becomes  absorbed  by  the  surrounding-  pul- 
monary capillaries,  and  the  air-vesicles  collapse, 
with  more  or  less  so  -  called  "  compensatory 
enqjhysema"  in  the  other  portion  of  the  lung. 
CoUajased  lung  has  a  pinkish  red  appearance, 
and  on  section  is  reddish  brown,  giving  a  frog- 
spawn  sensation  to  the  touch,  and  the  corre- 
sponding surface  of  the  lung  is  depressed. 
Merely  collapsed  lung  does  not  as  a  rule  become 
inflamed,  unless  it  be  from  extension  of  in- 
flammation from  a  neighbouring  patch  of  pneu- 
monia, and  on  the  removal  of  the  obstructing 
cause,  if  this  be  not  too  long  delayed,  may 
again  become  inflated.  But  coincidently  with 
the  occurrence  of  collapse,  patches  of  lobidar 
pneinnonia,    with    true    red  hepatisation,  are 
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usually  found,  probabl}'  due  either  to  extension 
of  the  inflammatory  process  right  down  to  the 
air-vesicles  and  pulmonary  stroma,  or  to  direct 
infection  by  various  micro-organisms.  (For 
fuller  details  see  "  Pneumonia.") 

Symptoms. — Acute  bronchitis  in  its  clinical 
aspects  presents  every  gradation  from  a  mild 
and  transient  cold  on  the  chest  to  an  intensely 
acute  and  rapidly  fatal  disease  attended  with 
urgent  dyspnoea,  cyanosis,  and  collapse.  In 
the  milder  forms,  or  tracheo- bronchitis,  the 
attack  is  usually  ushered  in  by  the  symptoms 
of  an  ordinary  "  cold,"  witla  lachrymation, 
sneezing,  and  a  stifthess  and  soreness  of  the 
throat.  The  catarrh  may  extend  gradually  to 
the  chest,  involving  the  larynx  with  resulting 
hoarseness,  and  causing  a  sense  of  rawness  and 
soreness  behind  the  sternum.  In  other  cases 
the  cold  seems  to  settle  on  the  chest  from  the 
outset  without  obvious  pharyngitis  and  laryn- 
gitis. Initial  rigors  are  not  usual ;  but  a  sense 
of  chilliness,  shiverings,  pains  in  the  bones  and 
back,  general  malaise,  headache,  drowsiness, 
and  languor,  with  more  or  less  gastric  catarrh, 
hepatic  disturbances,  and  constipation,  commonly 
characterise  the  earlier  stages.  The  pulse  and 
respiration  are  moderately  quickened  ;  the  skin, 
at  first  dry,  soon  becomes  moist. 

In  still  other  cases,  particularly  in  the  old  or 
very  young,  the  onset  may  be  almost  sudden, 
witli  severe  cough  and  urgent  dyspnoea,  as 
Wilson  Fox  describes  it,  almost  reproducing 
the  phenomena  of  spasmodic  asthma,  but  differ- 
ing from  the  latter  in  its  persistence  ;  or  cough 
and  dyspnoea  may  set  in  acutely,  but  without 
so  distinct  spasmodic  element,  followed  after  a 
few  hours  by  the  expectoration  of  an  abundant, 
glairy,  blood-stained  mucus. 

In  milder  cases  the  temperature  is  but  slightly 
raised  ;  but  with  the  more  severe  it  may  range 
between  101°  F.  and  102°  or  103°,  showing  the 
usual  evening  rise  and  the  morning  declitie. 

The  urine  is  of  the  usual  febrile  character,  of 
high  sjaecific  gravity,  high-coloured,  loaded  with 
lithates  and  urea,  and  free  from  albumen  unless 
complications  are  present. 

The  cough  at  first  is  harsh,  loud,  and  ringing, 
either  coming  in  frequently  repeated  single 
coughs,  or  in  paroxysms  which  are  exceedingly 
harassing  to  the  patient,  accompanied  by  a 
sense  of  oppression  and  tightness  in  the  chest 
and  a  considerable  soreness  beneath  the  sternum 
and  along  the  attachments  of  the  diaphragm, 
the  severe  pai'oxysms  sometimes  ending  in 
vomiting.  It  is  often  most  distressing  in  the 
earliest  stages  before  there  is  any  expectoration, 
being  then  due  to  irritation  of  the  inflamed 
bronchial  mucous  membrane,  the  irritation 
being  referred  to  the  laryngo- tracheal  region. 
After  an  interval  the  cough  is  attended  with 
expectoration,  which  at  first  is  thin  and  watery, 
and  frothy,  consisting  of  serous  exudation  con- 
taining the  ciliated  epithelium  which  is  shed 


very  early.  As  the  disease  progresses,  it 
becomes  more  consistent  and  ropy,  from  the 
increased  exudation  of  mucus,  and  more  oi'  less 
opaque,  owing  to  the  numerous  round  cells 
thrown  off  from  the  deeper  epithelial  layers, 
becoming  in  turn  muco-purulent  and  purulent. 
The  cough  is  then  due,  not  to  irritation  of  the 
dry  mucosa,  but  to  the  accumulating  secretions 
which  require  to  be  got  rid  of,  and  is  therefore 
apt  to  be  more  severe  on  rising  from  the  recum- 
bent position  after  sleep.  Streaks  of  blood  are 
sometimes  seen  in  the  sputum,  especially  in  the 
eai'lier  stages  when  the  cough  is  severe. 

Dyspnoea  is  seldom  pronounced  when  the 
larger  tubes  alone  are  affected.  When  the 
smaller  tubes  are  extensively  implicated,  owing 
to  the  excessive  contraction  of  the  muscular 
coat  acting  in  the  mannei'  explained  above,  and 
perhaps  in  part  from  the  valve-like  action  of  the 
accunudating  secretion,  more  air  is  drawn  into 
the  lung  than  can  be  expired,  and  the  lungs 
consequently  become  over-distended  and  the 
respiratory  movements  shallow  and  ineffectual. 
It  is  remarkable  that  the  dyspnoea  is  abdominal 
and  expii'atory,  rather  than  inspirator}',  in 
contradistinction  to  the  dyspnoea  due  to  obstruc- 
tion in  the  larynx  or  trachea.  When  the  air- 
vesicles  are  already  distended  with  the  air  which 
no  effort  of  the  patient  can  effectually  expire,  but 
little  or  no  more  air  can  enter,  and  thus  there  is 
not  much  tendency  for  the  secretion  to  be  sucked 
in.  Expectoration  is  then  attended  with  much 
difhculty,  and  the  thick,  yellow,  sticky  secretion 
from  the  small  tubes  is  seen  to  hang  in  strings 
suspended  in  the  lower  watery  layer  from  the 
upper  layer  of  frothy  mucus  from  the  upper 
larger  bronchi.  Sometimes  the  expectoration 
is  very  scanty  in  capillary  bronchitis,  even  when 
moist  rales  are  audible  over  the  chest. 

An  attack  of  acute  bronchitis  may  assume  an 
asphyxiating  type,  either  from  a  simple  bron- 
chitis of  the  larger  tubes  occurring  in  a 
debilitated  patient,  especially  in  the  emphy- 
sematous, or  from  a  very  extensive  implication 
of  the  smaller  bronchi,  or  from  widespread 
involvement  of  the  capillary  bronchi.  Though 
capillary  bronchitis  in  the  adult  may  be  remark- 
ably sudden  and  severe  in  its  onset,  it  not 
infrequently  commences  with  the  symptoms  of 
an  ordinary  mild  bronchitic  attack.  Rigors  are 
rare,  says  Walshe,  and  vomiting  rarer.  But 
nervous  symptoms  supervene  early  and  are 
pronounced,  the  patient  is  restless  and  drowsy, 
the  pulse  rapid  and  small,  cyanosis  is  a  marked 
feature,  and  there  is  complete  loss  of  appetite. 
Muttering  delirium  at  night  and  sleeplessness 
are  common,  but  acute  maniacal  excitement  is 
not  unknown.  The  acute  dyspnea,  cyanosis, 
and  active,  sometimes  maniacal,  delirium  when 
strong,  young  adults  are  the  subject  of  acute 
capillary  bronchitis,  form  a  very  painful  clinical 
picture.  If  the  attack  cannot  be  relieved  the 
patient  rapidly  becomes  asphyxiated.  Walshe, 
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in  his  description  of  this  type  of  Ijrunchitis, 
states  that,  "  as  long  as  the  strength  permits, 
tlie  patient  sits  or  bends  forwards ;  but  the 
body  gradually  yields,  and  it  is  not  uncommon 
to  find  patients,  while  still  perfectly  conscious, 
lying  sideways  or  forwards,  with  the  head  lower 
than  the  shoulders,  and  in  rare  cases  this  posture 
of  the  head  is  adopted  from  the  very  outset." 

PiiYsivAL  Siam.  —  The  chest  may  not  be 
altered  in  shape  in  mild  cases,  but  in  pro- 
nounced attacks  assumes  the  inspiratory  type  ; 
it  remains  more  or  less  fully  expanded,  the 
respiratory  movements  Ijcing  elevatoiy  I'ather 
than  attended  with  expansion  and  contraction 
of  the  parietes,  and  are  violent,  and  increased 
in  frequency,  though  not  in  amplitude.  The 
abdominal  movements  are  increased,  and  if  the 
broncliial  tubes  ai'e  extensively  involved,  there 
will  be  marked  cyanosis  and  fulness  of  the  large 
veins  of  the  neck.  The  right  side  of  the  heart 
dilates,  giving  rise  to  epigastric  pulsation ;  or 
the  heart  may  be  pushed  down,  the  impulse 
being  felt  in  the  left  costal  angle.  The  liver  is 
often  congested  and  displaced  downward.  But 
in  the  acute  asphyxiating  type,  as  has  already 
been  stated,  the  respiratory  movements  of  the 
over-distended  chest  are  increasingly  shallow, 
and  the  heart's  action  is  apt  to  fail  rapidly,  with 
mai'ked  cyanosis,  clammy  perspiration,  coldness 
of  the  skin,  general  anasarca,  and  scant}^  all)U- 
minous  urine. 

The  adventitious  sounds  which  arise  in  bron- 
chitis are  of  two  kinds — the  dry  (rhonchus  and 
sibilus)  and  the  moist  (rales).  Rhonchus,  or 
sonorous  rhonchus,  is  a  loud,  deep-toned,  cooing 
sound,  due  to  air  passing  through  one  of  the 
larger  tubes  which  is  partly  obstructed  by  a 
collection  of  mucus,  producing  a  veine  jluide. 
The  mucus  can  often  be  removed  by  the  patient 
coughing,  hence  rhonchus  audible  at  one  moment 
may  abruptly  disappear.  Sibilant  rhonchi,  or 
sibilus,  is  a  more  high-pitched  whistling  sound, 
due  to  swelling  of  the  mucosa  in  the  small 
bronchi ;  hence  they  are  of  graver  importance, 
and  as  they  cannot  be  dispelled  by  coughing, 
they  tend  to  persist  in  the  same  region  for  a 
considerable  period. 

A  rhythmic  rhonchus  or  sibilus,  as  was  first 
observed  by  Stokes,  may  be  produced  by  the 
ventricular  contractions,  if  the  portion  of  lung 
is  in  close  proximity  to  the  heart  and  the 
secretions  abundant. 

Rales  may  be  large,  medium,  or  small,  accord- 
ing to  the  size  of  the  lironchial  tube  which  is 
occluded  by  an  accumulation  of  mucus,  the 
sound  being  produced  by  the  air  passing 
through  the  mucus.  Moderately  fine  rales, 
however,  may  be  produced  in  the  larger 
bronchi.  Large  rales  are  of  less  grave  import 
than  the  small,  in  that  they  imply  that  the 
larger  tubes  are  mainly  affected ;  and  mere 
loudness  of  the  sounds  is  not  of  bad  omen — in 
fact,  it  is  in  the  graver  cases  of  widespread 
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implication  of  the  finer  tubes  that  the  moist 
sounds  are  least  audible.  The  smaller  rales 
are  sometimes  spoken  of  as  sub-crepitant.  Yet 
it  is  of  considerable  importance  that  they  should 
be  distinguished  from  the  crepitation  which  is 
indicative  of  pneumonia  or  of  phthisis,  conditions 
which  may  be  associated  with  the  symptoms  of 
simple  bronchitis. 

A  plug  of  mucus  in  a  bronchus  may 
temporarily  prevent  the  air  entering  the  corre- 
sponding portion  of  the  lung,  and  causes  a 
localised  diminution  or  absence  of  breath- 
sounds,  until  by  coughing  the  plug  is  removed. 
But  usually  in  bronchitis  the  amount  of  air 
entering  the  vesicles  being  deficient,  the  normal 
vesicular  murmur  is  less  distinct  than  in  health, 
consequently  the  bronchial  breath -sounds  are 
less  marked  and  the  breathing  seems  unduly 
harsh.  Yet  tlie  bronchial  breathing  is  never 
heard  in  uncomplicated  bronchitis,  except  over 
the  roots  of  lungs ;  it  is  only  heard  when 
either  collapse  or  pneumonia  is  present,  and 
may  then  be  associated  with  dulness  on  per- 
cussion and  increased  vocal  resonance. 

Vocal  fremitus  and  voice -conduction  are 
scarcely  altered  in  uncomialicated  bronchitis. 

The  percussion -note  is  normal  unless  the 
bronchitis  is  pronounced,  and  then  the  whole 
of  the  upper  part  of  the  chest,  being  acutely 
distended  and  emphysematous,  yields  a  hyper- 
resonant  or  almost  tympanitic  note.  iLven 
small  patches  of  broncho- pneumonia  do  not 
give  rise  to  dulness  on  percussion,  but  con- 
gestion of  the  bases,  collapse,  or  pneumonia, 
if  extensive,  causes  a  diminution  of  the  reso 
nance.  The  tongue  is  almost  invariably  coated, 
and  symptoms  of  gastro-intestinal  catarrh,  with 
anorexia,  thirst,  and  constipation,  are  generally 
present. 

In  uncomplicated  cases  of  the  larger  and 
middle-sized  tubes  the  attack  gradually  sub- 
sides in  the  course  of  a  week,  the  expectoration 
becoming  decreased  in  amount  and  more  normal 
in  character,  the  physical  signs  in  the  chest 
gradually  disappearing,  convalescence  being- 
established  in  about  ten  days  or  a  fortnight. 
But  in  the  old  and  feeble,  and  in  young- 
children,  the  disease  is  apt  to  extend  down  to 
the  smaller  tubes,  with  a  liability  to  pulmonary 
collapse.  Especially  is  this  dangerous  complica- 
tion likely  to  arise  in  measles  and  Avhooping- 
cough.  In  the  acute  suffocative  type  the 
prognosis  is  always  grave,  even  in  cases 
uncomplicated  with  cardiac  or  renal  disease, 
while  any  coexistent  affection  of  the  lungs, 
heart,  or  kidney  greatly  aggravates  the  danger. 

Walshe  said  he  had  known  a  case  fatal  in 
forty-six  hours  ;  but  while  these  patients  often 
succumb  within  a  few  days,  they  sometimes 
recover  even  after  the  condition  appears  hopeless. 

Acute  bronchitis  may  pass  into  a  subacute  or 
chronic  state,  and  is  then  liable  to  be  associated 
with  various  complications. 

2 


18 


BRONCHI,  DISEASES  OF— BRONCHITIS 


Diagnosis. — The  diagnosis  of  acute  bronchitis 
rarely  presents  any  difficulty.  Though  it  may 
be  abrupt  in  onset,  and  even  attended  with 
considerable  fever,  there  is  not  that  initial  rigor 
and  characteristic  disturbance  in  ratio  between 
respiration  and  pulse-rate  of  pneumonia ;  while 
the  absence  of  fine  crepitation  or  tubular  breath- 
ing, the  normal  and  exaggerated  resonance  of 
the  chest,  and  the  widespread  presence  of  coarse 
rales  and  rhonchi  are  sufficient  to  differentiate 
bronchitis  from  pneumonia. 

Acute  pulmonary  tuberculosis  may  closely 
simulate,  and  for  a  time  be  indistinguishable 
from,  acute  bronchitis.  High  pyrexia  and 
great  prostration  with  early  delirium,  while 
not  excluding  simple  bronchitis,  suggest  acute 
tuberculosis ;  the  occm-rence  of  hsemorrhages 
may  assist  the  diagnosis  in  doubtful  cases 
(Wilson  Fox). 

It  is,  however,  necessary  to  bear  in  mind 
that  bronchitis  may  be  pronounced  in  the 
early  stages  of  typhoid  fever,  measles,  whooping- 
cough,  and  more  rarely  variola,  scarlatina,  and 
other  affections,  the  indications  of  which  must 
not  be  overlooked.  Thus  the  initial  lachry- 
mation,  conjunctival  injection,  sneezing,  and 
rhinorrhcea  would  lead  to  the  suspicion  of 
measles.  Headache,  general  malaise,  the 
peculiar  rise  of  temperature,  tenderness  and 
gurgling  in  the  right  iliac  region,  enlargement 
of  the  spleen,  the  characteristic  rose-spots  and 
other  indications  of  tyjihoid  fever  should  be 
eliminated.  The  aching  in  the  lumbar  region 
in  variola  and  the  sore  throat  of  scarlatina 
and  early  appearance  of  the  rash  seldom  leave 
one  in  doubt  for  any  considerable  period. 
Whooping-cough  may  closely  simulate  simple 
acute  bronchitis,  and,  prior  to  the  develop- 
ment of  the  characteristic  crowing,  may  be 
indistinguishable. 

Treatment. — In  the  milder  form  of  bronchitis 
of  the  upper  bronchial  tract — tracheo-bronchitis 
— domestic  remedies  for  a  cold  on  the  chest 
usually  suffice,  and  these  only  call  for  mention. 
The  mustard  and  hot-water  foot-bath,  the 
application  to  the  chest  of  a  mustard  poultice, 
or  hot  fomentations  sprinkled  with  turjjentine, 
followed  by  a  Dover  powder,  and  an  aperient, 
and  some  simple  diaphoretic  mixture  such  as 
sweet  spirits  of  nitre,  and  small  doses  of 
ipecacuanha,  will  often  prove  sufficient  to 
relieve  and  shorten  the  attack.  If  the  patient 
cannot  remain  indoors  for  a  day  or  two,  it  is 
necessary  to  avoid  diaphoretic  remedies,  which 
render  him  more  susceptible  to  cold,  and  involve 
a  risk  of  converting  a  slight  bronchial  attack 
into  the  much  graver  general  bronchitis  of  the 
smaller  tubes,  and  for  this  reason  a  Turkish 
bath  in  the  initial  stages  of  bronchitis  is 
attended  with  a  new  risk. 

In  severer  attacks  more  active  measures  are 
needful ;  and  it  should  be  ascertained  whether 
the  bronchitis  is  a  primary  affection,  or  secondary 


to  some  constitutional  condition  or  other  disease, 
e.g.  Bright's  disease,  which  would  call  for  appro- 
priate measures. 

In  acute  primary  bronchitis  the  patient  sliould 
be  confined  to  his  bed,  and  the  temperature  of 
the  room  maintained  at  about  62°  to  65°  F. 
We  have  seen  that  the  first  stage  is  due  to 
vascular  enervation  and  engorgement  of  the 
mucous  membrane.  Thus  the  chief  indication 
is  to  combat  the  dry  and  congested  condition 
by  improving  vascular  tone  and  inducing  freer 
secretion. 

At  the  outset  a  large  mustard  and  linseed- 
meal  poultice  should  be  applied  to  the  front 
and  back  of  the  chest,  this  lieing  replaced  by 
simple  linseed  poultices  after  the  mustard  has 
sufficiently  stimiilated  the  skin  to  produce 
thorough  redness.  A  steam-inhaler,  with  com- 
pound tincture  of  benzoin  or  tincture  of  bella- 
donna added  to  the  hot  water,  often  afibrds 
relief.  A  moist  atmosphere  is  not  only  com- 
forting to  the  patient,  but  seems  to  materially 
relieve  the  dry,  hacking  cough ;  but  when  a 
steam-lcettle  is  used,  it  must  be  remembered 
that  the  steam  may  condense  on  the  bed-clothes, 
and  special  care  is  needful,  by  ensuring  the 
maintenance  of  the  temperature  of  the  apart- 
ment, to  obviate  the  risk  of  a  chilling  effect 
on  the  patient.  During  the  early  period  in 
the  attack  the  drugs  that  are  most  relied  on 
are  tartarised  antimony  and  ipecacuanha,  apo- 
morphia,  or  squills,  to  promote  bronchial  secre- 
tion, together  with  citrate  of  potash,  or  acetate 
of  ammonia,  spirits  of  nitre,  or  some  other 
diaphoretic.  If  there  is  bronchial  spasm, 
tincture  of  lobelia  or  belladonna,  citrate  of 
caffein,  chloral,  or  opium  may  be  added,  but 
should  be  cautiously  used,  especially  in  children 
and  in  the  old  or  feeble. 

As  soon  as  the  dry  stage  passes  off'  and 
secretion  commences,  antimony  and  the  dia- 
phoretic remedies  may  be  discontinued,  and 
stimulant  expectorants,  such  as  carbonate  of 
ammonia  with  senega,  squills,  euphorbia  pilu- 
lifera,  or  small  doses  of  iodide  of  potassium, 
substituted.  At  this  stage  the  preparations  of 
opium  and  direct  sedatives  to  check  the  cough 
which  is  due  to  the  accumulation  of  secretion 
in  the  tubes  should  be  avoided. 

When  the  smaller  tubes  are  extensively  in- 
volved and  the  amount  of  secretion  is  very 
considerable,  the  patient  must  be  carefully 
watched  for  any  indication  of  cardiac  failure  or 
pulmonary  collapse.  In  weakly  patients  with 
impaired  heart -action  it  may  be  necessary  to 
resort  at  once  to  alcoholic  and  other  stimulants, 
such  as  digitalis,  strychnine,  or  ether. 

If  the  bronchial  secretions  tend  to  collect  in 
the  smaller  tubes  and  pulmonary  collapse  is 
threatening,  it  may  be  desirable  to  induce 
vomiting  by  the  administration  of  sulphate  of 
zinc  or  by  repeated  large  doses  of  ipecacuanha. 
Depressing  emetics  should  be  avoided. 
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With  threatening  apnoea,  the  use  of  oxygen 
inhalations,  or,  on  rare  occasions,  venesection, 
may  be  indicated.  It  is  hardly  necessary  here 
to  give  directions  in  regard  to  diet  in  bronchitis, 
beyond  emphasising  the  importance  of  keeping 
the  patient  on  low  diet  in  the  beginning  of  an 
attack  ;  for  the  gastro-intestinal  tract  is  always 
more  or  less  deranged,  and  calls  for  ap])rop)'iate 
treatment. 

II.    ChlRONK:    HliONClUTIS    IX  AdUI/IS 

Etiolouy. — Chronic  bronchitis  is  due  to  much 
the  same,  though  generally  more  persistent, 
causes  as  the  acute  form  ;  but  the  influence  of 
predisposing  factors  and  constitutional  condi- 
tions is  more  potent,  and  is  more  usually  the 
essential  cause  of  the  chronic  affection.  More- 
over, chronic  broncliitis  is  distinguished  ratlier 
by  its  protracted  course  and  secondary  com- 
plications than  by  any  special  clinical  features. 
In  some  cases  frequent  subacute  attacks,  by 
increasing  the  susceptibility  of  the  individual, 
and  resulting  in  a  gradual  permanent  impair- 
ment of  the  tissues,  pass  insensibly  and  without 
any  line  of  demarcation  into  the  clironic  form. 
Thus  chronic  bronchitis  may  follow  repeated 
attacks  of  acute  bronchitis,  or  may  be  chronic 
from  the  beginning.  It  is  usually  met  with  in 
the  aged,  the  "  winter  cough "  of  old  people 
recun'ing  from  year  to  year  throiighout  the 
colder  months.  Various  diatheses,  such  as 
syphilis,  gout,  and  renal  disease,  heart  affections, 
especially  disease  of  the  mitral  valve,  aneurysm, 
and  chronic  lung  aifections,  such  as  phthisis, 
emphysema,  and  dilated  bronchi,  and  almost  any 
condition  impairing  general  health,  predispose  to 
chronic  bronchitis.  But  a  mild  form  is  also 
met  with  in  children  and  young  adults  who 
suffer  periodically  from  recurrent  catarrhal 
attacks,  either  on  the  slightest  exposure,  or  it 
may  be  associated  with  gastro-intestinal  dis- 
turbance. Chronic  bronchitis  is  also  very 
common  in  workers  in  dusty  occupations,  mill- 
puff  upholsterers,  bakers,  colliers,  etc.,  and  is 
often  associated  with  chronic  alcoholism. 

Morbid  Anatomy. — The  mucous  membrane  of 
the  bronchi  in  chronic  bronchitis  is  smooth, 
shining,  and  of  a  slaty  grey  or  dark  purple 
colour,  a  brighter  colour  being  often  present 
in  post-raortem  examinations,  due  to  an  acute 
exacerbation  which  so  often  causes  the  fatal 
result.  Closer  examination  will  show  the  open 
mouths  of  the  dilated  mucous  glands  like  pin- 
point depressions.  The  mucous  membrane  is 
often  thrown  into  folds  by  the  accumulation 
of  cellular  structures  beneath  the  basement 
membrane,  and  the  epithelium  consists  either 
of  the  single  layer  of  flat  germinating  cells  or 
heaped-up  collections  of  transitional  cells,  fully 
formed  ciliated  epithelium  being  generally 
absent.  The  smaller  bronchi  are  failed  witli 
sticky  yellow  muco-purulent  secretion  which 
oozes  from  the  open  mouths  of  the  tubes  on 


section  of  the  lung.  In  uncomplicated  chronic 
bronchitis  the  muscular  coat  is  hypertrophied, 
and  the  tunica  adventitia  thickened  from  cellular 
inflltration,  which  also  extends  to  the  peri- 
bronchial and  peri-vascular  fibrous  tissue.  The 
cartilages  are  usually  atrophied,  or  have  dis- 
appeared entirely.  In  old  pjitients  they  may 
undergo  calcareous  degeneration.  The  lungs 
are  usually  emphysematous,  and  in  very  chronic 
cases  with  dilatation  of  the  bronchi  the  muscular 
coat  may  have  disappeared.  The  mucous  mem- 
brane may  be  ulcerated  in  foetid  bronchitis  and 
in  bronchiectasis.  The  lymphatic  glands  are  in- 
variably enlarged  and  pigmented,  and  frequently 
caseating.  The  heart,  and  especially  the  right 
ventricle,  is  generally  dilated  ;  and  the  liver, 

,  spleen,  and  kidneys  are  chronically  congested, 

!  and  the  seat  of  filtroid  degeneration. 

I  Symptoms. — The  symptoms  vary  consideraVily 
in    different    cases,    but    mainly  resemble  in 

!  character  those  of  the  acute  form,  especially 
modified  by  coexistent  affections.  In  the  milder 
forms  of  the  common  winter  cough  of  old  people 
at  first  the  only  complaint  is  cough  with  muco- 
purulent expectoration  and  slight  dyspnoea  on 
exertion,  or  in  the  early  morning,  unless  there 
is  marked  coexistent  emphysema.  There  is  no 
pain  or  fever  in  the  earlier  stages.  With  the 
return  of  warmer  weather  the  attack  passes  oft' 
comijletely,  only  to  return  with  the  recurrence 
of  cold  and  changeable  climate.  The  affection 
may  continue  in  this  manner  for  several  years, 
but  gradually  dyspnoea  on  the  slightest  exertion 
is  noticed  as  the  attacks  increase  in  severity, 
and  the  cough,  instead  of  disappearing  during 
the  summer  months,  tends  to  persist  all  the 
year  round,  the  incessant  cough  and  purulent 
expectoration  disturbing  the  patient's  sleep,  the 
patient's  health  and  strength  being  gradually 
undermined. 

In  the  young  and  in  healthy  adults  the 
milder  cases  generally  subside  gradually  with 
complete  convalescence  ;  but  when  once  chronic 
bronchitis  has  become  pronounced  and  well 
established,  the  pathological  structural  changes 
wdiich  arise  render  complete  recovery  scarcely 
possible. 

PuYSicAL  Signs. — The  chest  may  be  moder- 
ately distended  without  alteration  in  shape  ; 
but  patients  with  old-standing  chronic  bronchitis 
are  almost  invariably  emphysematous,  in  which 
case  the  chest  is  considerably  distended  and 
barrel-shaped ;  the  respiratory  movements  are 
limited,  expiration  being  prolonged ;  the  per- 
cussion-note is  hyper-resonant  and  clear ;  the 
breath-sounds  are  hai'sli  and  loud  ;  deep-toned 
rhonchi,  high-pitched  squealing,  piping  sibilus, 
large  and  small  rales,  or  bubbling,  according  to 
the  varying  conditions  of  the  tubes,  are  con- 
stantly to  be  heard,  while  finer  crepitation  may 
often  be  found  at  the  bases. 

The  expectoration  is  very  variable  in  quantity, 
being  muco-purulent,  and  sometimes  streaked 
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with  blood  from  the  rupture  of  small  bronchial 
vessels. 

Course  and  Event. — In  the  milder  cases  the 
general  health  may  not  be  greatly  impaired  ; 
but  in  course  of  time,  especially  when  the  lungs 
have  become  emphysematous,  the  heart  becomes 
dilated,  and  evidence  of  cardiac  failure  is  shown 
by  chronic  gastric  catarrh,  enlargement  of  the 
liver,  and  in  some  cases  by  albuminous  urine. 
These  secondary  complications  are  no  doubt 
largely  due  to  the  ail'ections  which  are  the 
real  cause  of  the  bronchitis.  Various  other 
pulmonary  complications,  such  as  bronchiectasis 
and  chronic  interstitial  pneumonia,  are  liable  to 
occur,  and  the  patient  sooner  or  later  succumbs 
to  a  general  failure  of  health  and  strength, 
unless  an  acute  exacerbation,  which  is  very 
liable  to  arise,  or  some  intercurrent  afif'ection, 
carries  him  off. 

Diagnosis. — The  cough  and  expectoration 
without  consolidation  of  the  lung  usually  leaves 
no  doubt  as  to  the  diagnosis.  From  pleurisy 
it  is  distinguished  by  the  persistence  of  vocal 
fremitus  and  resonance,  and  respiratory  murmur, 
and  by  the  absence  of  bulging,  and  by  the 
presence  of  the  rales ;  from  pneumonic  con- 
solidation, by  the  absence  of  complete  dulness, 
tubular  breathing,  and  bronchophony. 

The  conditions  which  are  most  liable  to  cause 
difficulty  in  diagnosis  are  tuberculous  deposits, 
and  bronchitis  due  to  the  presence  of  aneurysm 
or  of  new  growths  pressing  on  the  bronchi. 

Prognosis. — The  prognosis  depends  mainly 
on  the  age  of  the  patient  and  the  coexistence 
of  complications.  Once  established,  it  is  only 
in  the  comparatively  young  and  robust  that 
complete  recovery  can  he  hoped  for.  In  older 
patients  the  presence  of  well-marked  emphysema, 
bronchiectasis,  or  any  valvular  heart  affection 
must  add  to  the  dangers  of  intercurrent 
affections  or  acute  exacerbations. 

CLINICAL  VARIETIES 

The  condition  of  the  muscle  of  the  right 
heart  is  of  even  greater  import  than  the 
integrity  of  the  cardiac  valves,  for  the  latter 
defect  is  often  largely  discounted  by  com- 
pensatory hypertrophy,  whereas  a  degenerated 
and  weak  cardiac  muscle  is  unable  to  cope  with 
the  demand  for  increased  energy  which  is  made 
on  the  right  heart  in  bronchitis,  and  often  fails 
to  respond  to  any  treatment. 

The  above  description  applies  to  the  great 
majority  of  cases  of  varying  severity.  Atten- 
tion has  already  been  directed  to  the  clinical 
importance  of  various  diatheses  and  diseases 
which  predispose  to  bronchitis.  Often  enough 
the  bronchitis  is  only  a  prominent  symptom  of 
some  such  underlying  disease,  and  some  writers 
distinguish  various  clinical  types,  such  as  renal, 
gouty,  syphilitic  bronchitis,  and  so  forth. 

But  there  are  certain  forms  of  chronic 
bronchitis  which  call  for  special  mention,  viz. 


(a)  Bronchorrhcea,  characterised  by  excessive 
secretion  of  glairy,  semi-ti"ansparent  matter, 
like  white  of  egg  mixed  with  water,  containing 
greyish  or  yellowish -green  masses;  or  the 
expectoration  may  be  thin,  Avatery,  and  clear — 
bronchorrhcea  serosa.  The  cough  and  dyspnoea 
are  usually  paroxysmal,  either  limited  to  an 
hour  or  two  on  awakening  in  the  morning,  or 
coming  on  at  intervals  of  several  hours  dui'ing 
the  day,  the  amount  expectorated  being  very 
large,  sometimes  as  much  as  three  or  four 
quarts  in  the  course  of  the  day.  During  the 
paroxysms,  dyspnoea  is  urgent ;  but  in  the 
intervals,  and  in  fact  throughout  the  day  in 
some  cases  where  the  cough  and  expectoration 
only  occur  on  waking  in  the  morning,  dyspnoea 
may  be  absent  or  scarcely  noticeable.  Rales 
and  rhonchi  are  audible  before  and  during  the 
periods  of  expectoration  ;  but  in  the  intervals, 
until  the  secretion  has  re-accumulated,  the 
auscultation  may  reveal  comparatively  few 
adventitious  sounds.  These  cases  are  almost 
invariably  associated  with  some  degree  of 
bronchial  dilatation. 

Patients  may  continue  to  live  with  little 
alteration  in  their  condition  for  many  years  ; 
but  gradually  the  symptoms  become  more 
pronounced,  the  dyspnoea  increases  with  a 
tendency  to  asthmatic  symptoms,  and  generally 
failure  of  the  circulation,  increasing  oedema, 
cyanosis,  and  impairment  of  health  and  strength. 

(h)  Dry  Chronic  Bronchitis. — The  catarrhe  sec 
of  Ltennec  is  characterised  by  paroxysms  of  very 
troublesome  and  severe  cough,  with  very  scanty 
expectoration  of  small  masses  of  tough,  viscid, 
hyaline  mucus.  The  affection  is  almost  always 
complicated  by  emphysema,  and  is  usually 
associated  with  gout.  It  is  generally  regarded 
as  due  to  congestion  of  the  tubes ;  but 
"bronchial  spasm  is  doubtless  largely  associated 
with  the  congestion;  indeed,  bronchial  suscepti- 
bility and  bronchial  irritation  are  its  unmistak- 
able etiological  factors  "  (Ewart). 

(c)  Foetid  Bronchitis. — In  the  course  of  a 
long-standing  chronic  bronchitis,  the  expectora- 
tion occasionally  assumes  almost  suddenly,  and 
without  apparent  cause,  a  dirty  grey  colour 
with  a  peculiar  putrid  odour.  Putrid  expectora- 
tion is  met  with  in  bronchiectasis,  gangrene, 
and  other  destructive  lesions  of  the  lung,  and 
in  perforating  empyema,  and  is  usually  due  to 
one  or  other  of  these  affections;  but  rarely  it 
supervenes  in  uncomplicated  cases  of  bronchitis. 
Its  onset  is  generally  attended  with  rigors,  and 
with  all  the  appearance  of  the  occurrence  of 
acute  bronchitis  superadded  to  the  chronic 
affection,  with  fever  of  typhoid  character,  and 
attended  with  intense  depression.  The  ex- 
pectoration consists  of  a  greyish-white  alkaline, 
putrid,  muco-purulent  fluid,  with  a  peculiar, 
sickly,  characteristic  odour  which  is  said  to 
suggest  the  smell  of  acacia  blossoms.  The 
amount  secreted  is  very  considerable  ;  the  sputa 
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separate  into  au  upper  fluid  layer  covered  with 
froth,  and  a  lower  dirty  layer  containing  yellow- 
ish plugs  varying  in  size  from  a  millet-seed  to 
a  bean,  "  Dittrich's  plugs."  These  masses  on 
examination  are  found  to  be  made  up  of  pus- 
cells,  oil-glol)ules,  fatty  acids,  leucin  and  tyrosin, 
and  detritus.  Vai'ious  micro-organisms  have 
been  isolated  from  the  plugs,  leptothrix  pul- 
monalis  (Leyden  and  Jafte),  a  short  slightly 
curved  bacillus  which  on  culture  gives  an  odour 
like  that  of  the  sputum  (Lumniczer),  and  short 
thick  rods  resembling  bacillus  coli  (Hitzig). 
Virchow  and  Gamgee  observed  that  these 
masses  stain  blue  with  iodine. 

In  the  milder  forms  when  the  patient's  strength 
and  general  condition  is  good,  the  prognosis  is 
fairly  favourable,  but  in  severe  cases  it  is  liable 
to  lead  to  various  dangerous  complications,  such 
as  pneumonia,  bronchiectasis,  gangrene,  etc.,  with 
usually  a  fatal  result.  Death  has  occurred  in 
some  cases  from  the  formation  of  metastatic 
brain  abscess,  but  more  usually  the  patients 
succumb  to  a  general  depression  and  collapse. 

(d)  Plastic  Bronchitis. — The  special  feature 
of  this  peculiar  and  rare  form  of  bronchitis  is 
the  expectoration  of  l)r;uiching  casts  of  the 
smaller  bronchial  tubes.  Somewhat  similar 
casts  or  moulds  of  the  bronchi  may  lie  found  by 
extension  downwards  of  memljranous  laryngitis, 
and  are  occasionally  found  in  pneumonia,  phthisis, 
erysipelas,  and  other  diseases,  or  as  the  result  of 
severe  irritation  hy  the  inhalation  of  steam, 
anunonia,  etc. ;  and  filirinous  blood-casts  may  be 
expectorated  in  hannoptysis.  From  all  tliese 
conditions  true  plastic  bronchitis  diflers  in 
pathology  and  symptoms. 

Etiology. — The  cause  of  the  affection  is  not 
known,  and  it  is  possible  that  in  different  cases 
the  etiology  is  not  identical.  Its  appearance 
seems  to  be  due  to  some  idiosyncrasy  or  peculiar 
features  on  the  part  of  the  sufferer.  It  has  often 
been  associated  with  a  predisjjosition  to  tuber- 
culosis, but  it  may  attack  those  apparently  in 
rol)ust  health.  The  exciting  causes  of  the 
attacks  are  much  the  same  as  in  ordinary  bron- 
chitis, generally  occurring  in  the  early  spring 
months  and  after  exposure  to  cold.  It  is  nearly 
twice  as  common  in  males  as  in  females,  anci, 
while  it  may  be  observed  at  all  ages,  is  most 
frequent  l)etween  twenty  and  forty. 

Sijtnptoms. — The  majority  of  cases  are  of  the 
nature  of  a  chronic  bronchitis,  with  special 
features,  but,  especially  in  children,  acute  attacks 
lasting  from  one  to  four  weeks  occur.  Usually 
the  onset  resembles  simple  lironchitis,  with  a  dry 
cough  or  with  slight  mucous  expectoration,  and 
slight  constitutional  disturbance ;  after  a  variable 
period,  with  the  formation  of  the  fibrinous  casts, 
severe  hacking  cough,  dyspntra,  rapid  breathing, 
and  pyrexia  supervene,  followed  by  the  expec- 
toration of  the  arborescent  moulds. 

The  sense  of  suffocation  and  lividity  may  be 
pronounced  if  the  bronchi  are  extensively  im-  I 


plicated,  and  the  patient  frequently  complains 
of  pain  in  the  side,  but  with  the  expectoration 
of  the  casts  there  is  generally  an  immediate 
temporary  relief.  Expulsion  of  the  casts  is 
followed  by  hsemorrhage  from  the  bronchi,  vary- 
ing in  amount  from  a  few  streaks  to  several 
ounces.  The  casts  appear  in  the  sputum  rolled 
into  a  solid  mass,  mixed  with  ordinary  muco- 
purulent matter  ;  l)ut  when  placed  in  water  the 
casts  unroll  and  display  their  characteristic 
form. 

In  severe  cases  the  interference  witli  respira- 
tion is  so  considerable  that  total  suftbcation  may 
ensue  before  the  casts  have  been  expelled.  In 
other  cases  the  course  of  the  affectioia  is  less 
severe,  and  the  attacks  may  last  for  weeks  or 
months,  or  recur  at  intervals  for  manj'  years. 

The  illustration  on  p.  14  is  from  a  specimen 
of  those  finely  branched  fibrous  casts  in  the 
Museum  of  the  Royal  College  of  Surgeons, 
London.  They  were  expectorated  by  a  boy  aged 
eleven.  He  had  always  been  delicate,  and  when 
about  six  years  old  had  an  attack  of  influenza. 
From  that  time  he  was  subject  to  cough  and  ex- 
pectoration, and  spat  up  pieces  of  membrane  at 
intervals.  His  mother's  family  was  healthy ; 
but  on  the  father's  side  there  was  a  strong- 
tubercular  tendency,  and  two  of  the  six  children 
had  died,  one  of  croup,  one  of  consumption. 

The  physical  signs  are  those  of  severe  bron- 
chitis, together  with  those  resulting  from  more 
or  less  extensive  occlusion  of  the  bronchi.  The 
casts  never  extend  to  the  trachea,  and  rarely 
exceed  a  goose -quill  in  size.  If  only  a  few 
smaller  bronchi  are  involved,  special  physical 
signs  may  be  imperceptible,  but  usually  there  is 
absence  of  breath-sounds  over  the  implicated 
areas,  firstly  from  the  blocking  of  the  bronchi, 
and  secondly  from  collapse  of  the  corresponding 
air-vesicles.  If  the  area  involved  is  extensive, 
there  may  be  dulness  on  percussion  here  ;  either 
hyper-resonance  elsewhere,  or  the  respiratoiy 
movements  may  be  diminished,  and  retraction  of 
the  lower  chest-wall  may  be  present  during  in- 
spiration. As  the  casts  become  loosened,  rales 
or  sibilant  or  whistling  bronchi  may  ajipear,  and 
a  flapping  sound  has  been  observed. 

The  casts  vary  in  length,  from  being  mere 
fragments,  to  as  much  as  four  or  five  inches,  or 
even,  as  in  a  case  of  Riegel's,  six  inches ;  but 
generally  they  are  one  or  two  inches  long,  and, 
when  washed  free  from  adherent  mucus  and 
suspended  in  water,  form  a  perfect  reproduction 
cast  of  the  part  of  the  bronchial  tree.  The 
larger  stem  is  less  in  circumference  than  the 
tube  in  which  it  is  formed  ;  it  rarely  exceeds 
a  goose-quill  in  size ;  and  following  the  sub- 
divisions of  the  lironchi,  extends  downwards  to 
their  finest  ramifications,  so  that,  according  to 
Biermer,  the  minutest  terminations  may  be  bulb- 
ous from  being  moulded  in  the  infundibula. 
Excepting  the  smaller  filaments,  the  casts  are 
hollow,  the  hmien  being  usually  filled  with 
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mucus  and  bubbles  of  air.  A  transverse  section 
shows  that  the  casts  are  evidently  deposited  in 
successive  layers,  for  they  are  always  found  to 
consist  of  concentric  laminfe  of  a  fibrillated  or 
hyaline  basis,  with  numerous  epithelial  cells, 
leucocytes,  oil-globules,  granular  debi'is,  occa- 
sional Curschmann's  spirals,  and  Charcot  Ley- 
den's  crystals  in  its  meshes ;  blood-cells  may  be 
found  on  the  surface.  The  disease  is  commonly 
termed  fibrinous  bronchitis,  under  the  impression 
that  the  casts  are  composed  of  fibrin  ;  but  it  has 
been  shown  by  Grandy  that  they  are  composed 
of  mucus,  and  not  of  fibrin,  and  are  analogous 
to  the  casts  of  mucus  colitis.  Wilson  Fox  states 
that  they  are  soluble  in  alkalies  and  in  lime- 
water. 

Treatment. — Little  can  be  said  in  favour  of 
any  special  drug  or  method  of  treatment  in 
these  cases,  but  during  the  attack  the  patient 
should  be  placed  under  the  general  conditions 
and  ordinary  treatment  of  acute  lironchitis. 
Inhalations  of  ammonia,  of  finely  sprayed  lime- 
water,  of  solutions  of  an  alkaline  carbonate,  and 
the  internal  administration  of  iodide  of  potassiinn, 
creasote,  turpentine,  are  said  to  iiave  been  em- 
ployed with  success. 

Emetics  may  favour  the  expulsion  of  the 
casts,  and  Osier  suggests  pilocarpine  might  be 
useful,  as  it  increases  the  bronchial  secretion. 

In  the  intervals  between  the  attacks  general 
hygienic  measures  and  the  use  of  tonics  may 
perhaps  prevent  the  attacks  being  so  trying  to 
the  patient ;  but  Walshe  believes  that  no  drugs, 
nor  the  best  of  health,  nor  the  most  favourable 
climates  have  any  beneficial  influence  in  modify- 
ing or  preventing  the  attacks. 

The  varying  phases  of  chronic  bronchitis 
render  it  difficult  to  lay  down  any  definite  course 
of  treatment,  and  the  remedies  and  method  of 
treatment  of  chronic  bronchitis  are  so  very 
numerous  that  it  is  only  possible  to  mention  a 
few,  while  endeavouring  to  suggest  the  lines  of 
treatment  that  may  be  most  suitable  for  the 
great  variety  of  cases  in  which  chronic  bronchitis 
is  the  main  feature.  The  most  essential  point 
is  to  discover,  and,  as  far  as  practicable,  remove, 
the  cause  of  the  bronchitis  in  any  particular 
case.  Thus  if  the  aflfection  is  due  to  the  inhala- 
tion of  irritating  particles  of  dust  in  his  work, 
it  may  be  necessary  for  the  patient  to  change 
his  occupation ;  if  it  is  due  to  damp  and  un- 
healthy surroundings,  he  must  be  placed  in  a 
more  suitable  environment ;  if  to  Bright's  dis- 
ease, renal  inadequacy,  valvular  heart-affection, 
syphilis,  or  gout,  treatment  appropriate  to  these 
diseases  is  essential  for  relief. 

In  the  milder  and  more  chronic  cases  reliance 
should  be  placed  mainly  on  general  hygienic 
ti'eatment,  avoiding  when  practicable  the  use  of 
drugs,  unless  specially  indicated  or  required  for 
the  purpose  of  overcoming  any  complication  or 
constitutional  taint.  But  acute  or  subacute 
exacerbations   generally  call   for  more  active 


treatment  on  lines  similar  to  that  in  acute 
bronchitis. 

We  may  briefly  consider  the  methods  of  treat- 
ment luider  four  headings  :  (1)  General  and 
climatic  ;  (2)  medicinal ;  (3)  local  applications  ; 
(4)  counter-irritation,  massage,  baths,  etc. 

(1)  General  and  Climatic. — The  need  for 
warm  clothing,  with  flannel  garments  next  the 
skin  suited  to  the  season,  seemingly  so  obvious, 
is  not  always  observed,  and  may  have  to  be  im- 
pressed on  the  patient,  while  the  greatest  care 
should  be  taken  to  avoid  exposure  to  cold  winds 
and  rapid  changes  of  temperature.  Abundance 
of  fresh  air,  either  out  of  doors,  or,  if  that  is 
impossible,  in  warmed  and  well-ventilated  rooms, 
is  of  the  first  imijortance.  Too  often  sufferei's 
from  bronchitis  increase  their  susceptibility,  and 
even  directly  maintain  their  complaint,  by 
shutting  themselves  up  in  close,  stuffy  rooms. 
Apart  from  the  various  affections  which  may  be 
the  essential  cause  of  the  complaint,  any  im- 
pairment of  the  general  health  tends  to  prevent 
recovery,  thus  any  coexisting  affection  demands 
attention  ;  especially  does  this  apply  to  dyspepsia 
and  constipation. 

Nothing  more  generally  proves  beneficial  than 
change  of  climate.  Many  cases  do  well  by  the 
sea-side.  In  England  the  south  coast  furnishes 
many  suitable  places  in  the  winter,  such  as 
Torquay,  Falmouth,  Bournemouth,  Hastings, 
the  Scilly  Isles,  Isle  of  Wight ;  while  the  French 
Riviera,  Biarritz,  Madeira,  or  the  northern 
African  shore  may  prove  more  suitable  to  those 
who  are  able  to  go  farther  afield.  But  it  is  well 
to  remember  that  a  very  large  number  of  persons 
are  always  prone  to  derangement  of  the  liver  and 
stomach  at  the  sea-side,  and  that  this  is  one  of 
the  conditions  which  it  is  very  necessary  to  avoid 
in  bronchitis.  For  these  a  warm,  equable  climate 
such  as  that  of  Malvern,  Clifton,  or  dry  hill- 
air,  or  the  Lake  of  Geneva,  Bordighera,  or 
Egypt  may  be  better  suited.  Various  Con- 
tinental spas,  such  as  Ems,  Soden,  Mont  Dore, 
Carlsbad,  Spa,  etc.,  are  beneficial,  especially  in 
gouty  cases. 

The  diet  should  be  light  and  nutritious,  and 
the  state  of  the  stomach  and  liver,  and  any 
tendency  to  constipation,  should  receive  careful 
attention. 

(2)  Medicinal. — In  the  acute  exacerbations 
and  in  the  very  chronic  cases  the  secretions  tend 
to  be  scanty  and  the  expectoration  very  tenacious. 
In  these  conditions,  for  increasing  the  expectora- 
tion and  making  it  more  fluid,  iodide  of  potassium, 
carbonate  of  ammonia,  apomorphia,  ipecacuanha, 
cocillana,  and  citrate  of  potash  are  useful,  e.g. 
R  Ext.  cocillanas  fl.  n\^xx.  ;  apomorph.  hydi'ochl. 
gr.  Jg^;  syr.  prim.  virg.  3j. ;  aq.  dest.  ad  gss. 
Tert.  quae.  hor.  Or,  Ammon.  carb.  grs.  iv.  ; 
tinct.  scyllte  5j. ;  aq.  chlorof.  ad  §ss.  Quatt. 
quEe.  hora. 

If  there  is  a  tendency  to  bronchial  spasm, 
iodide  of  potash,  caff'ein,  lobelia,  myrtus  chekan. 
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grindclia  robii«ta,  or  bromide  of  annnonium  may 
be  especially  indicated.  Wlieii  tlie  cough  is  ex- 
cessive and  aimless,  and  due  largely  to  mere 
bronchial  irritation  rather  than  the  amount  of 
secretion  to  be  expectorated,  some  sedative 
should  be  combined  with  the  other  remedies, 
such  as  morphine,  codeine,  compound  tincture 
of  camphor,  belladonna,  stramonium,  hydro- 
cyanic acid,  etc. — e.g.  R  Ext.  liq.  grind,  rob. ; 
ext.  liq.  myrtus  chekan,  aa  I^^x.-xx.  ;  tinct.  lob. 
eth.  W\x.  ;  chlorof.  ad  3,].  Quatt.  quae, 
liora. 

When,  on  the  contrary,  the  bi'onchitis  is 
associated  with  profuse  muco-purulent  expectora- 
tion, the  various  prei^arations  of  opium  and 
other  direct  sedatives  should  never  be  given 
without  the  most  careful  consideration,  and  then 
only  with  great  caution,  and  in  combination 
with  some  stimulant  expectorant,  such  as  the 
carbonate  or  ciiloride  of  ammonium  with  squill 
and  senega.  In  these  cases  there  is  often  con- 
siderable general  weakness,  for  which  iron, 
quinine,  arsenic,  and  dilute  mineral  acids  are 
desirable,  especially  in  those  cases  in  which  the 
expectoration  continues  to  be  excessive  despite 
the  exhibition  of  the  foregoing  remedies,  and  in 
these  conditions  resort  may  be  had  to  various 
gum-resins  and  other  expectorants,  examples  of 
which  ai'e  the  balsams  of  Peru  and  tolu,  Canada 
balsam,  ammoniacum,  copaiba,  cubebs,  creasote, 
tar  or  tar-water,  terebene,  turpentine,  terpine 
hydrate,  oil  of  sandalwood,  etc.,  etc.  Wilson 
Fox  has  recommended  the  tincture  of  larix 
Europoea  as  a  valuable  remedy  in  this  class  of 
cases,  and  also  suljjhur  given  internally  as  an 
electuary,  combined  with  bitartrate  of  jjotash. 
For  the  chronic  bronchitis  of  the  aged,  Whitla 
has  fomid  ammoniacum  a  most  valualile  ex- 
pectorant ;  it  relieves  wheezing  and  promotes 
expectoration. 

Cod -liver  oil  is  often  singularly  valualile  in 
\'ery  chronic  cases,  especially  in  those  attended 
with  profuse  expectoration.  Not  only  does  it 
improve  nutrition,  but  its  use  is  often  followed 
by  a  remarkable  diminution  in  the  secretions  of 
the  bronchial  mucous  membrane  when  all  other 
remedies  have  been  tried  without  effect.  Nor 
should  we  forget  that  the  weakness  and  dilata- 
tion of  the  right  side  of  the  heart,  with  which 
chronic  bronchitis  is  so  often  associated,  calls  for 
such  remedies  as  digitalis,  strophanthus,  and 
ether. 

(3)  Local  Applications.  —  Local  applications 
include  various  inhalations  and  spi'ays,  and 
intratracheal  injections.  For  steam  inhalations, 
benzoin,  terebene,  oil  of  Scotch  pine,  and  creasote 
are  commonly  employed  ;  thus  a  iiuid  drachm  of 
the  compound  tinctui'e  of  benzoin  may  be  mixed 
with  a  pint  of  hot  water  at  104°  F.  and  the 
steam  inhaled.  If  there  is  pain  or  bronchial 
spasm,  two  or  three  minims  of  chloroform, 
conium,  or  laudanum  may  be  added.  With  the 
pine  oils  and  creasote  it  is  well  to  add  carbonate 


of  magnesia,  a  useful  formula  being  creasote, 
lT)^x.,  or  oil  of  Scotch  or  Swiss  pine,  ITl^xl.-lx.  ; 
light  carbonate  of  magnesia,  20  to  30  grs.  ; 
water  to  1  fl  oz.  for  each  inhalation.  Atomised 
aqueous  solutions  of  ipecacuanha  wine  as  recom- 
mended by  Murrell,  chloride  of  ammonium,  very 
weak  tar-water,  Tised  with  a  Richardson's  or 
other  form  of  atomiser,  or  terebene,  eucalyptol, 
menthol,  or  thymol,  dissolved  in  vaseline  oil, 
may  be  mentioned,  as  well  as  the  wearing  of  a 
respirator  with  a  small  quantity  of  cotton-wool 
or  sponge  upon  which  has  been  dropped  some  of 
the  volatile  expectorant. 

The  value  of  intratracheal  injections,  by  means 
of  a  syringe  with  a  long  suitablj^  curved  vul- 
canite nozzle,  in  certain  cases  merits  careful 
consideration ;  the  method  is  little  practised, 
but  is  highly  commended  by  those  who  have 
had  recourse  to  it.  It  is  particularly  in  patients 
with  tenacious  muco-purulent  expectoration,  and 
in  putrid  bronchitis  and  bronchiectasis,  that  the 
method  is  called  for.  Guided  by  a  laryngoscopic 
mirror,  the  nozzle  is  gently  but  quickly  jiassed 
below  the  vocal  cords  and  the  syringe  emptied. 
Commencing  with  a  drachm  for  each  injection, 
the  patient  soon  learns  to  tolerate  two  or  three 
drachms  being  thrown  in  at  a  time.  An  oily 
menstruum,  either  olive  or  almond  oil,  or  liquid 
vaseline,  in  which  menthol,  terebene,  eucalyptol, 
or  creasote  have  been  dissolved  (about  three  to 
five  grains  or  minims  to  the  fluid  drachm,  separ- 
ately or  in  combination),  forms  a  suitable  injec- 
tion. Grainger  Stewart's  formida  for  bronchi- 
ectasis is — menthol,  ten  parts  ;  guaiacol,  two 
parts  ;  with  olive  oil,  eighty-eight  parts  ;  a  fluid 
drachm  being  injected  daily.  Another  suitable 
formula  is — chloroform,  m^xxx. ;  balsam  of  Peru, 
oij.  ;  oil  of  eucalyptus,  3ij- ;  castor  oil  to  sj.  ; 
half  a  drachm  being  injected  once  or  twice 
daily. 

(4)  External  Ajypilica  tions,  Massage,  and  Baths. 
— One  of  the  most  imjsortant  means  of  relieving 
chronic  bronchitis  is  counter-irritation,  long  con- 
tinued rather  than  severe.  Of  various  stimulat- 
ing liniments,  we  may  mention  the  compound 
camphor  liniment,  turpentine  liniment  with 
acetic  acid,  or  a  liniment  containing  cantharides 
or  capsicum,  or  the  application  of  iodine  in  solu- 
tion, or  mustard  oil  will  be  suitable  for  the  pur- 
pose. The  vigorous  rubbing  of  the  skin  in  the 
application  of  liniments  is  no  doubt  in  itself 
beneficial.  Nor  should  we  overlook  the  im- 
doubted  value  of  systematic  massage  and  Swedish 
exercises  in  a  large  proportion  of  cases.  In 
young  adults,  cold  baths  followed  by  friction 
with  a  coarse  towel,  needle-baths,  in  fact  a 
course  of  "  hydropathic  treatment,"  may  be 
helpful  in  restoring  vascular  tone  and  the 
patient's  general  health,  while  materially  assist- 
ing in  the  treatment  of  the  lironchial  affection. 

III.  BEONCHrns  in  Children 
EriOLOGY. — Bronchitis  occurring  in  children, 
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while  essentially  similar  to  the  affection  in  the 
adult,  is  nevertheless  distinguished  by  certain 
predominating  clinical  features.  The  actual 
cause  of  acute  bronchitis  in  children  is  usually 
exposure  to  cold,  but  it  is  in  the  poorly  clad, 
under-fed,  ill-housed  children  of  the  poor  who 
are  brought  up  in  dirty,  ill-ventilated,  over- 
crowded rooms  that  the  worst  forms  are  ob- 
served. Individual  predisposition  largely  influ- 
ences the  nature  of  a  catarrhal  attack,  and  while 
one  child  is  prone  to  catarrhal  affection  of  the 
upper  respiratory  tract,  another  tends  to  suffer 
from  bronchial  affections,  and,  again,  others 
from  gastro-intestinal  catarrh. 

Rickets,  dentition,  and  intestinal  catarrh  are 
important  etiological  factors,  and,  as  Ashby 
remarks,  during  the  time  that  a  tooth  is  being 
cut,  children  seem  very  apt  to  suffer  from 
catarrh,  which  in  winter  aflects  the  bronchial 
tubes,  and  in  summer  the  intestines :  pressure 
of  the  tooth  on  the  gums  seems  to  act  refiexly 
in  producing  a  catarrh,  sometimes  with  more  or 
less  spasm  as  the  child  becomes  wheezy  at  night, 
sibilus  being  heard  all  over  the  chest,  while  in 
the  morning  it  will  be  perfectly  well. 

A  not  unimportant  factor  in  the  occurrence 
of  bronchitis  is  buccal  respiration  from  nasal 
stenosis.  The  susceptible  bronchial  mucous 
membrane  of  children  is  unable  to  withstand 
the  habitual  inspiration  of  air  unwarmed  and 
unmoistened  by  normal  nasal  respiration,  and 
consequently  frequently  recurring  bronchial 
attacks  are  generally  observed  in  childi'en  witli 
post-nasal  growths. 

Whooping-cough  and  measles  are  generally 
accompanied  by  bronchitis,  the  bronchitis  very 
often  attacking  the  finer  tubes,  and  being 
mainly  responsible  for  the  mortality  of  these 
diseases  in  young  children. 

Symptoms. — Mild,  uncomplicated  bronchitis  in 
children  is  attended  by  much  the  same  train  of 
symptoms  as  in  the  adult,  but  there  is  a  much 
greater  tendency  for  the  catarrh  to  involve  the  finer 
bronchial  tubes  and  the  air-vesicles,  a  condition 
which  is  always  attended  with  graver  symptoms 
and  considerable  risk  to  life,  owing  to  the  weak- 
ness of  the  muscles  of  respiration  (including  the 
bronchial  muscle)  and  the  yielding  nature  of  the 
chest-walls,  features  which  more  especially  char- 
acterise rickets.  In  slighter  attacks  the  pulse 
is  moderately  quickened,  and  the  temperature 
raised  two  or  three  degrees  above  normal ;  but 
whenever  the  bronchial  tubes  are  extensively 
implicated,  the  pulse  is  hard,  the  temperature  is 
four  or  five  degrees  above  normal,  the  respira- 
tions are  quick,  sometimes  amounting  to  70  or 
80  a  minute,  with  the  alee  nasi  distended  and 
working.  The  chest  is  expanded  in  the  position 
of  inspiration,  the  shoulders  raised,  respiration 
being  chiefly  abdominal,  and  the  accessory 
muscles  are  brought  into  play ;  and  the  air 
failing  to  distend  the  lungs,  the  dyspnoea  is 
attended  with  recession   of   the   chest -walls. 


especially  of  the  epigastric  and  lower  lateral 
regions.  The  skin  becomes  hot  and  dry,  and 
the  child  restless  and  tossing,  first  to  one  side 
and  then  to  the  other,  or  having  to  be  carried 
about,  and  constantly  changing  its  position. 

The  invasion  may  be  ushered  in  by  rigors  or 
convulsions,  and  convulsions  not  infrequently 
occur  in  the  last  stages  of  fatal  cases. 

It  is  only  the  milder  cases  which  escape  com- 
plications, especially  collapse  of  the  lung,  broncho- 
pneumonia, bronchiectasis,  and  emphysema  ;  but 
in  young  children  the  onset  of  the  attack  may  be 
severe,  with  great  prostration,  rigors  or  convul- 
sions, bronchial  sjjasm,  pallor  and  lividity,  and 
pronounced  dyspna^a,  which  may  rapidly  asphyxi- 
ate the  child  before  there  has  been  time  for  the 
development  of  complications. 

The  pathological  processes  whicli  result  in 
collapse  of  the  lung  have  already  been  described 
above  (see  p.  15).  The  symptoms  are  not  very 
distinctive,  imless  the  collapsed  areas  are  in  the 
aggregate  sufficiently  extensive  to  produce  obvi- 
ously increased  respiratory  embarrassment,  fall- 
ing in  of  the  chest-wall,  and  dulness  on  per- 
cussion ;  and  even  then  it  is  always  difficult,  if 
not  impossible,  to  eliminate  the  coexistence  of 
broncho-pneumonia,  which  in  such  cases  is  itself 
the  chief  cause  of  the  severer  symptoms. 

The  occurrence  of  broncho-pneumonia  in  the 
course  of  acute  bronchitis  may  be  suspected 
from  the  exaggeration  of  all  the  symptoms 
which  usually  result.  "  The  child  is  restless, 
the  cough  shorter  and  more  hacking,  the  skin 
hot  and  dry,  the  evening  temperature  iisually 
reaching  103°  or  104°  F.  with  morning  remis- 
sions of  several  degrees,  so  that  the  fever  assumes 
a  remittent  type  ;  the  dyspnoea  is  usually  great, 
the  respirations  numbering  forty  or  fifty,  but 
varying  with  the  amount  of  fever  and  extent  of 
the  lung  involved "  (Ashby).  Examination  of 
the  chest  unfortunately  is  often  of  very  little 
assistance  in  the  diagnosis  of  this  complication, 
for  in  place  of  dulness  on  percussion  there  is 
more  usually  hyper-resonance  owing  to  the 
emphysematous  lung  surrounding  the  pneumonic 
patch,  and  it  is  rare  to  find  complete  dulness ; 
indeed,  a  considerable  amount  of  pneumonia  may 
exist  in  patches  without  obvious  diminution  of 
the  percussion  resonance.  Ashby  draws  atten- 
tion to  the  fact  that  while  rhonchi  are  heard  all 
over  the  chest,  over  the  pneumonic  poi'tions 
rales  of  a  consonant  or  ringing  character  may 
be  heard,  which  are  more  intense  and  ringing 
because  they  travel  to  the  ear  through  consoli- 
dated lung ;  and  he  states  that  even  though  no 
consolidated  lung  can  be  detected  by  percussion, 
the  presence  of  consonant,  intensely  ringing 
rales  with  a  temperature  of  103°  or  104°  points 
almost  certainly  to  pneumonia.  Walshe  points 
to  the  greater  diffusion  of  the  moist  rhonchi  in 
bronchitis  as  compared  with  pneumonia. 

The  Diagnosk  of  acute  bronchitis  in  children 
is,  as  a  rule,  easy  if  suspected  and  sought  for, 
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although  there  is  seldom  any  expectoration  to  be 
seen,  inasmuch  as  young  children  almost  always 
swallow  what  they  cough  up.  There  may  be 
considerable  laryngitis  and  glottic  as  well  as 
bronchial  spasm,  sometimes  causing  confusion 
with  spasmodic  croup,  but  in  bronchitis  the 
spasm  is  not  so  marked,  and  the  cough  is  less 
bi'assy  and  ringing  in  character.  Laryngismus 
stridulus  is  a  ner\'ous  aftection,  which,  like 
bronchitis,  is  especially  prone  to  occur  in  the 
subjects  of  rickets ;  but  it  is  accompanied  1)}' 
other  characteristic  signs,  and  is,  moreover,  un- 
attended with  pyrexia,  which  is  never  absent  in 
acute  bronchitis  in  children. 

Simple  bronchitis  in  children,  as  in  adults, 
may  also  be  simulated  by  the  invasion  of 
measles,  whooping-cough,  typhoid  fever,  general- 
ised tuberculosis  of  the  lung,  and  more  rarely  by 
scarlatina  and  srnall-pox.  The  chief  points  of 
distinction  have  already  been  mentioned  in  the 
section  on  acute  bronchitis  in  adults,  but  it  is 
especially  in  children  that  dirticulty  in  the  earlier 
recognition  of  measles  and  whooping-cough  is 
likely  to  arise. 

Prognosis. — Acute  bronchitis  is  especially  fatal 
during  the  first  two  years  of  life,  and,  speaking 
generally,  the  younger  the  patient  the  moi'e 
likely  is  a  fatal  termination,  particularly  in 
rickety  children.  The  chief  source  of  danger  is 
the  liability  to  involvement  of  the  finer  bronchial 
tubes,  with  asphyxia  from  extensive  pulmonaiy 
collapse  and  broncho-pneumonia.  Yet  children 
will  sometimes  recover  from  a  condition  that  is 
apparently  hopeless.  Hilton  Fagge  states  tiiat 
we  mast  be  cautious  in  giving  an  unfavourable 
prognosis  in  children  ;  it  is  surprising  how  rapid 
may  be  both  the  pulse  and  the  breathing,  for 
two  or  three  days  together,  in  those  wlio  ulti- 
mately I'eeover  completely. 

Chronic  bronchitis  in  childi'en  is  comparatively 
rare,  since  the  processes  of  repair  are  more  active 
in  them  than  in  advdt  life,  while  the  very  acute 
and  severe  attacks  of  acute  bronchitis,  from 
which  oidy  incomplete  recovery  is  generally  pos- 
sible, frecpiently  end  fatally  before  the  chronic 
stage  is  reached.  Nevertheless,  susceptible  and 
delicate  children  are  vei-y  prone  to  suffer  from 
frequently  recurring  attacks  of  acute  or  sub- 
acute bronchitis,  which  idtimately  pass  into  a 
more  or  less  persistent  chronic  affection.  In 
the  milder  cases  they  often  lose  their  tendency 
to  bronchitic  affection  about  the  age  of  puberty, 
and  ultimately  become  strong  and  robust. 

When  children  are  the  subject  of  persistent 
chronic  bronchitis,  it  is  almost  invariably  accom- 
panied by  emphysema  and  bronchiectasis.  The 
chest  becomes  barrel  -  shaped,  the  shoulders 
rounded  and  high,  the  face  pinched,  and  the 
body  thin.  The  heart  is  dilated,  the  jugular 
veins  large  and  prominent,  and  more  or  less 
cyanosis  is  usually  observed.  They  are  very 
liable  to  be  carried  off  by  an  intercurrent  acute 
attack,  and  are  apt  to  become  tuberculous. 


TjtKATMicNT. — The  treatment  of  bronchitis  in 
children  is  the  same  in  principle  as  in  the  case 
of  adults.  The  temperature  of  the  apartment 
to  which  they  are  confined  should  range  from 
64°  F.  to  66°  F.,  and  in  all  but  the  milder  cases 
the  air  should  be  kept  moist  by  means  of  a 
steam-kettle.  A  linseed  and  mustard  poultice, 
or  hot  fomentations,  should  be  applied  at  the 
outset.  It  is  necessary  to  be  careful  not  to 
apply  poultices  or  fomentations  too  hot  for  the 
tender  skin  of  children,  or  to  use  much  mustard 
in  the  poultice  ;  and  in  infants  and  young  chil- 
dren it  is  well  to  confine  poulticing  to  the  back 
if  there  is  great  difficulty  in  breathing,  as  the 
weight  of  a  poultice  may  add  a  fresh  danger 
instead  of  producing  the  relief  desired. 

The  drugs  most  relied  on  are  ipecacuanha  in 
the  form  of  the  powder  or  wine,  syruj)  of  squills, 
apomorphia,  and  antimony.  Small  frequently 
repeated  doses  of  the  tartrate  of  antimony  or 
of  apomorphia  will  generally  relieve  congestion 
and  aid  secretion  in  the  earlier  stages.  It  is 
undesirable  to  push  these  or  any  drugs  to  the 
point  of  vomiting  or  even  nausea  in  the  early 
stages.  Small  doses  of  aconite  or  belladonna, 
a  minim  or  half-minim  every  two  hours,  are  also 
of  great  service  at  this  early  period.  Bella- 
donna, recommended  by  Ringer  and  Murrell, 
has  the  effect  of  diminishing  the  secretion  in 
the  bronchial  tubes,  and  on  this  account  is  often 
of  much  value  in  the  bronchitis  of  children, 
when  from  the  free  secretion  both  into  the 
bronchi  and  the  pulmonary  tissues  there  is  a 
risk  of  broncho-pneumonia.  It  is  much  praised 
on  this  account  by  Coutts  in  the  treatment  of 
bronciio-pneumonia,  and  I  am  able  to  confirm 
his  good  opinion  of  it  from  my  own  experience. 
The  drug  should  be  given  with  no  timid  hand, 
the  extract  in  doses  of  gr.  ^  to  h  being  prefer- 
able to  the  tinctiu'e,  but  its  effect  must  be 
watched,  as  it  sometimes  fails  to  relieve  the 
respiratory  embarrassment.  If  cough  is  exces- 
sive, small  doses  of  bromide  of  potassivmi  may 
be  given.  If  opium  or  any  of  its  preparations 
are  considered  necessary,  they  must  be  used 
with  great  caution.  Non-depressing  emetics 
such  as  ipecacuanha  or  sulphate  of  zinc  are 
sometimes  called  for  in  the  initial  stages  before 
the  secretion  has  occurred,  when  the  breathing- 
is  much  impeded  from  the  swelling  and  engorge- 
ment of  the  mucosa ;  they  then  may  relieve  the 
condition  by  aiding  free  secretion  and  by  empty- 
ing an  overloaded  and  distended  stomach. 
Again,  in  later  stages,  when  the  tubes  are  be- 
coming choked  by  excessive  secretion  which  the 
little  patient,  either  from  weakness  or  from  the 
tenacious  character  of  the  nuico-pus,  is  unable  to 
cough  up,  emetics  ai-e  of  signal  service. 

The  diet  should  be  light  and  nourishing,  such 
as  beef-tea,  milk  and  milk-puddings,  Benger's 
food,  and  barley-water,  and  in  all  cases  the  con- 
dition of  the  stomach  and  bowels  should  receive 
attention. 
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The  importance  of  warm  clothing,  fresh  air, 
and  protection  from  cold  and  damp  as  prophy- 
lactic measures  is  obvious,  and  only  requires 
mention. 

Insanity  of  Cyanosis 

A  brain  supplied  with  only  partially  aerated 
blood,  like  other  organs  of  the  body  under 
similar  conditions,  is  incapable  of  perfect  func- 
tional activity,  and  the  greater  the  coexistent 
defects  in  the  brain  structure  the  more  pro- 
nounced is  the  functional  aberration.  Thus  it 
is  easy  to  understand  that  it  is  especially  in 
persons  of  advanced  years  that  mental  obscurity, 
confusion  and  delirium,  and  various  intellectual 
and  emotional  phenomena  are  apt  to  arise  from 
prolonged  or  acute  cyanosis  in  bronchitis  and 
other  pulmonary  affections,  and  in  various  forms 
of  cardiac  disease.  Clouston  states  that  "the 
insanity  of  cyanosis  from  bronchitis,  cardiac 
disease,  and  asthma  is  a  form  of  delirium  with 
confusion,  hallucinations  of  sight,  sleeplessness, 
sometimes  suicidal  impulses  and  vague  fears. 
These  symptoms  are  usually  worse  at  night, 
and  often  end  in  mental  torpor,  passing 
into  coma,  and  in  some  degree  the  mental  power 
is  usually  affected  in  most  old  persons  with 
diseases  that  prevent  the  blood  being  properly 
oxygenated." 

But  there  are  minor  degrees  of  mental  dis- 
turbances also  due  to  cyanosis  which  do  not 
amount  to  actual  insanity,  evidenced  by  change 
of  manner,  emotivity,  suspicion.  Maudsley,  in 
discussing  mental  changes  due  to  impurities 
in  the  blood,  distinguishes  three  changes  — 
firstly,  a  general  disturbance  of  physical  tone; 
secondly,  the  engendering  of  chronic  delusions ; 
and,  thirdly,  in  the  more  acute  forms,  active 
delirium.  In  the  aged  the  cyanosis  and  dys- 
pnoea of  capillary  bronchitis  cause  muttering 
delirium  or  delusions,  but  in  young,  strong 
adults  acute  maniacal  excitement  is  sometimes 
observed. 

From  the  insanity  of  cyanosis  we  must  dis- 
tinguish those  curious  cases  in  which  "alter- 
nation "  between  insanity  and,  for  instance, 
bronchitis  or  asthma  takes  place.  "  There  are 
certain  cases  of  chronic  bronchitis  so  called 
which,  by  their  periodicity  and  by  their  chron- 
icity,  appear  to  have  a  distinct  relationship  to 
nervous  disorder ;  and,  in  confirmation  of  this, 
we  would  say  that  just  as  certain  cases  of  asthma 
alternate  with  other  neuroses,  so  these  cases  of 
chronic  bronchitis  alternate  with  the  neuroses. 
Asthma  may  be  distinctly  found  to  alternate 
with  insanity ;  as  a  rule  the  insanity  with  which 
it  alternates  is  of  the  melancholic  type  "  (Hack 
Tuke).  The  same  alternation  is  sometimes 
observed  in  chronic  bronchitis  of  the  type  just 
mentioned,  and  Tuke  refers  to  one  such  case  in 
whom  there  had  been  two  attacks  of  melan- 
cholia, and  each  of  these  was  associated  with 
freedom  from  the  recurrent  bronchitis. 
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See  also  Breath  ;  Cough  ;  Expectoration  ; 
HyEMOPTYSis ;  LuNGS,  Gangrene  of  ;  Lungs, 
Syphilis  of  ;  Osteo  -  Arthropathies  {Pul- 
monary) ;  Pleura,  Diseases  of  {^Empyema). 

Definition.  —  Bronchiectasis  or  dilatation  of 
the  bronchial  tubes  is  secondary  to,  or  occurs 
as  an  incident  in,  a  variety  of  pulmonary  dis- 
eases. In  some  cases  the  condition  is  masked 
by  the  primary  disease  and  unrecognised  during 
life.  This  is  especially  the  case  in  the  acute 
forms  when  the  smaller  bronchioles  are  dilated 
(bronchiolectasis),  and  in  the  chronic  form  of 
the  disease  where  there  is  general  and  fusiform 
dilatation  of  many  tubes. 

In  the  more  typical  cases  the  disease  is  easily 
recognised  by  certain  prominent  and  character- 
istic features  which  entirely  obscure  the  primary 
disease. 

Etiology  and  General  Causation.  —  In  the 
histories  of  patients  who  are  the  subjects  of 
bronchiectasis  we  find  the  following  diseases  : — 

1.  Acute  or  chronic  inflammatory  diseases  of 
bronchi,  lungs,  or  pleura. 

(a)  Acute  and  chronic  Ijronchitis  with  or 

without  emphysema. 
{b)  Broncho  -  pneumonia,      acute  and 

chronic  pleuro-pneumonia. 
(c)  Chronic  pleurisy  and  empyema. 

2.  Obstruction,  compression  or  stenosis  of 
bronchial  tubes. 

(a)  Obstruction  by  foreign  bodies  in  the 
bronchi. 

(Jj)  Compression  by  aneurysm,  hydatid, 
malignant,  glandular,  or  congenital 
tumours  {e.g.  dermoid  cysts). 

(c)  Stenosis  as  a  result  of  syphilitic  or 
other  ulceration,  with  consequent 
stricture. 

3.  Chronic  lung  diseases  (tubercle,  cancer,  etc.) 
producing  secondary  bronchiectases,  partly  by 
inflammatory  process,  partly  by  compression. 

In  some  cases,  however,  no  previous  history 
of  disease  can  be  traced,  and  it  has  been  sug- 
gested that  some  congenital  weakness  of  the 
bronchial  wall  or  deficient  elasticity  of  lung  has 
existed. 

Much  discussion  has  taken  place  upon  the 
mechanical  cause  of  dilatation  of  bronchi,  and 
without  entering  fully  into  the  many  theories 
propounded,  it  may  be  taken  for  certain  that 
two  general  conditions  are  usually  present : — 
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1.  Some  weakening  of  the  bronchial  wall, 
either  congenital  or  more  commonly  of  inflam- 
matory origin. 

2.  Some  alteration  in  the  normal  conditions 
of  pressure  either  within  or  without  the  tube. 

Inducing  Caush. — There  is  no  doubt  the 
forced  expiratory  efforts  associated  with  cough- 
ing are  an  important  factor  in  bringing  about 
the  yielding  of  an  already  weakened  wall,  though 
it  is  impossible  to  eliminate  the  effects  of  dyspnoea 
with  increased  inqyiratory  effort.  The  accumula- 
tion of  secretion  combined  with  the  eft'ects  of 
gravitation  doubtless  ha\  e  their  due  share  in 
some  cases. 

Morbid  Anatomy  ami  Pathology. — The  leading 
features  will  lie  readily  appreciated  by  reference 
to  the  points  indicated  mider  Etiology.  Thus 
the  appearances  vary  with  the  cause,  the  dura- 
tion, and  the  presence  of  complications  (pytemia, 
haemorrhage,  etc.).  Two  general  forms  are  recog- 
nised :  (1)  the  cylindrical  or  fusiform  ;  (2)  the 
globular  or  sacculated  form.  The  bronchial  walls 
may  be  attenuated  and  atrophied,  and  the  sur- 
rounding lung  tissue  rarefied  or  emphysema- 
tous. More  commonly  the  walls  are  markedly 
thickened,  the  peri-bronchial  tissue  indurated, 
the  surrounding  connective  tissue  showing  a 
true  interstitial  and  reticular  cirrhosis,  while 
the  intervening  alveoli  contain  catarrhal  pro- 
ducts, which  later  become  organised.  The 
chronic  pneumonia  thus  induced  is  secondary 
to  the  affection  of  the  bronchus.  In  other  cases 
the  lung  consolidation  is  primary,  and  the  bron- 
chiectasis secondary.  Thus  a  twofold  indura- 
tion of  lung  tissue  occurs,  sometimes  confined  to 
the  neighbourhood  of  the  dilated  bronchus  and 
presenting  irregular  patches  of  consolidation, 
at  others  spreading  to  the  entire  lobe.  In  acute 
bronchiectasis  the  whole  lung  may  lie  riddled 
with  cavities.  This  is  well  seen  in  children, 
when  the  lung  is  often  sponge-like  and  honey- 
combed. In  the  fusiform  variety  long  cavities 
are  fotuid,  either  radiating  from  the  root  of  the 
lung  to  the  periphery',  or  confined  to  one  or 
both  bases.  In  the  saccular  form  the  cavity  is 
usuallj'  basal,  and  it  may  be  deep-seated  or 
superficial,  containing  very  offensive,  piu'ulent 
secretion.  In  rare  cases  the  dilatation  is  apical, 
and  is  thus  usually  associated  with  tuberculous 
disease.  Occasionally  a  bronchiectatic  cavity 
may  closely  simulate  a  phthisical  one,  but  the 
two  can  be  differentiated  by  the  presence  of  the 
basement  membrane  in  the  former.  The  other 
viscera — heart,  liver,  brain,  kidneys,  etc.  —  may 
show  secondary  changes  which  are,  however,  not 
characteristic  of  this  condition.  Thus  we  may 
find  any  or  all  of  the  pathological  appearances 
of  pypemia,  acute  or  chronic.  Htemorrhages  of 
serous  membranes,  acute  pleurisy  or  pericarditis, 
empyema,  and  metastatic  abscesses  of  brain  or 
other  distant  parts  are  not  uncommon. 

Character  of  the  Secretiox^;  and  Broni'iiial 
Contents. — On  standing  the  secretion  forms  two 


layers,  an  upper  frothy,  yellowish  or  lirown  in 
colour,  and  a  lower  consisting  of  purulent  and 
solid  matter.  The  odovu'  is  extremely  offensive, 
and  must  be  smelt  to  lie  appreciated.  FfBcal  is 
the  term  that  most  nearly  describes  it,  liut  a 
smell  is  difficult  to  define.  The  solid  matter 
consists  of  pus-cells,  granular  matter,  and  micro- 
organisms. Crystals  are  sometimes  found  of 
leucin,  tyrosin,  cholesterin,  and  fatty  acids  with 
many  oil -globules.  Post-mortem,  the  dilated 
bronchi  are  often  found  to  be  filled  with  pulta- 
ceous,  caseous-looking  material  (see  "Expectora- 
tion 

Clinical  Phenomena. — Acute  Bromchieci'asis 
or  bronchiolectasis  is  usually  a  disease  of  chil- 
dren. Its  symptoms  cannot  he  distinguished 
during  life  from  those  of  the  capillary  Iji-onchitis 
with  which  it  is  associated. 

Chronic  Bronchiectasis  is  a  disease  of  chil- 
dren or  of  early  or  middle  life,  occurring  more 
frequently  in  men  th;in  in  women.  When 
secondary  to  phtliisis,  cancer,  or  obstruction  of 
bronchi  from  any  cause,  it  may  occur  in  either 
sex  or  at  any  age. 

Cylindrical  bronchiectasis  is  only  to  be  difter- 
entiated  from  the  chronic  bronchitis  or  other 
disease  of  which  it  forms  a  part  by  the  excessive 
bronchial  secretion,  occasionally  hy  factor  of  the 
cough  or  expectoration  (though  this  is  by  no 
means  constant),  arid  by  the  enlargement  or 
clubbing  of  the  terminal  phalanges  of  fingers 
and  toes,  which  is  frequently  but  not  invariably 
seen. 

The  characteristic  symptoms  of  the  disease 
are  more  commonly  observed  in  the  sacculated 
bronchiectases,  less  often  in  the  cylindrical. 
Cough  is  a  prominent  symptom,  and  expectora- 
tion with  excessive  secretion  of  an  extremely 
offensive  and  foetid  odour. 

The  cough  is  frequently  intermittent  in  char- 
acter and  occurs  in  violent  paroxysms,  somewhat 
resembling  whooping-cough,  and  terminating  in 
the  expulsion  of  a  large  quantity  of  mucus  or 
muco-pus  presenting  the  characteristic  features 
described.  Sometimes  one  fit  of  coughing,  or 
perhaps  two,  occur  during  the  twenty-four  hours, 
often  induced  by  change  of  posture  (such  as 
rising  from  bed,  stooping,  lying  down).  It  seems 
probable  that  the  reason  for  the  paroxysmal 
nature  of  the  cough  and  large  expulsion  of 
bronchial  secretion  is  due,  in  the  few  cases  in 
which  it  is  present,  to  the  mechanical  position 
of  the  cavitj'^  or  cavities,  which,  when  tilled  be- 
yond a  certain  point,  overflow  on  the  least  change 
of  position  into  the  neighbouring  undilated  tube, 
and  set  up  an  irritable  spasm  which  leads  to 
violent  expiratory  efforts  and  sulisequent  expul- 
sion of  the  contents. 

The  sacculated  tubes  being  thus  emptied 
entirely  or  partially,  the  patient  may  be  free 
from  cough  for  the  rest  of  the  day  and  com- 
paratively comfortable.  In  other  cases  the 
cough  does  not  exhibit  this  paroxysmal  nature, 
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but  is  frequent,  though  still  accompanied  by 
excessive  and  often  offensive  expectoration.  In 
children  the  attack  is  often  mistaken  for  vomit- 
ing. In  reality  a  slight  cough  is  followed  by 
retching  and  the  sudden  expulsion,  not  of  vomit, 
but  of  foetid  mucus,  sometimes  exceeding  half  a 
pint  in  amount.  Hcvmopti/sis  is  not  at  all  im- 
common,  but  excejit  in  late  stages  of  the  disease 
is  rarely  excessive.  The  temperature  of  the 
patient  is  not  raised  unless  the  disease  is  asso- 
ciated with  bronchitis  or  catarrh.  A  frequent 
though  not  invariable  feature  is  the  clubbing  of 
the  distal  phalanges  of  fingers  and  toes.  In 
rare  cases  other  joints  share  in  the  enlargement 
(see  "  Osteo- Arthropathy,  Pulmonary"). 

Nutrition  is  often  well  maintained,  and  the 
strength  and  appetite  good.  In  later  stages 
there  may  be  wasting,  excessive  dyspnoea,  an- 
orexia, or  alimentary  troubles.  None  of  the 
above  symptoms  are  constant.  There  may  be 
little  or  no  cough  or  expectoration.  Foetor  of  ex- 
pectoration, cough,  or  breath  may  be  present  or 
absent.  Clubbing  cannot  be  regarded  as  patho- 
gnomonic of  the  affection,  though  it  is  commonly 
present.  In  the  later  stages  of  the  disease 
grave  symptoms  are  often  associated,  due  to 
catarrh  or  broncho-pneumonia,  or  to  vilceration 
of  bronchial  tubes.  In  the  latter  case  acute 
septiCcBmia  or  one  of  the  many  manifestations  of 
pytemia  may  ensue.    Death  may  occur  from — 

(1)  Acute  bronchitis  or  broncho-pneumonia. 

(2)  Cardiac  failure. 

(3)  Exhaustion  often  induced  by  vomiting  or 
other  alimentary  affections. 

(4)  Amyloid  disease  and  its  accompaniments. 
(.5)  Hsemorrhage    from   ulceration    into  or 

aneurysm  of  pulmonary  vessels. 

(6)  Acute  or  chronic  pyjemia  with  inflanuna- 
tory  or  suppurative  affections  of  serous  mem- 
branes and  metastatic  abscesses,  of  which  the 
most  frequently  recorded  are  abscesses  of  brain. 

Physical  Signs. — There  are  no  pathognomonic 
signs  by  which  we  can  distinguish  dilated 
bronchi. 

It  will  be  remembered  that  in  the  acute 
cases  in  children  and  in  some  chronic  cases  of 
cylindrical  bronchiectases,  the  signs  are  those 
of  the  associated  bronchitis  only.  P^or  the  sake 
of  simplicity  the  physical  signs  may  be  described 
under  the  following  heads  : — 

1.  Where  the  disease  is  masked  by  the  deep 
position  of  the  Dilated  Bronchi  or  hy  Emphysema, 
and  unaccompanied  by  surrounding  Pneumonia. 
— The  chest  may  be  resonant  or  hyper-resonant 
(in  the  case  of  emphysema).  If  the  cavity 
approaches  the  pleural  surface  there  is  Skodaic 
resonance  or  absolute  dulness,  according  as  the 
bronchial  dilatation  is  filled  with  fluid  secretion 
or  not.  In  the  former  case  breath-sounds  at 
the  base  or  bases  (which  are  usually  affected) 
are  absent  or  feeble,  and  the  voice-resonance 
diminished.  When  the  dilatation  is  empty,  the 
respiratory  murmur  becomes  broncho-cavernous. 


or  cavernous  with  marked  pectoriloquy.  This 
variability  in  the  physical  signs  is  important 
and  will  be  referred  to  later. 

In  the  cases  of  deeply  seated  dilatations  it  is 
not  uncommon  to  find  that  resonance,  vocal 
fremitus,  voice  sounds,  and  respiratory  murmur 
do  not  depart  from  the  normal,  or  perhaps  the 
breath- sounds  are  somewhat  harsher  than  usual. 
Adventitious  sounds  may  or  may  not  be  present. 
When  present  they  vary  from  the  small  bronchitic 
crepitation  to  the  large  bubbling  rale.  In  this 
and  the  next  group  of  cases,  however,  a  marked 
feature  may  be  the  extraordinary  variety  of  size 
and  sound  of  rale.  When  a  cavity  is  superficial, 
bubbles  and  rales  of  every  size,  squeaking  and 
"  croaking  "  sounds,  or  merely  sibilant  or  sonorous 
dry  sounds  may  be  present.  The  term  "  croak  " 
applied  by  Ewart  well  defines  the  characteristic 
quality  of  the  sound. 

2.  Cases  vihere  the  Dilatation  of  Bronchi  is 
associated  with  a  secomlary  Consolidation  of 
Lung. — Here  the  signs  of  consolidation,  either 
patchy  or  confined  to  one  or  1)oth  bases,  are 
superadded.  Dulness  to  percussion,  diminished 
or  increased  vocal  vibration  and  resonance  are 
present,  varying  with  the  condition  of  the 
pleura  and  with  the  depth  of  the  dilated  bronchus. 
When  the  case  is  well  marked  a  feature  is  the 
variation  in  the  degrees  of  increased  voice- 
resonance  as  the  stethoscope  is  passed  from  one 
spot  to  another  at  the  base.  In  a  tuberculous 
cavity  near  the  surface  there  is  frequently  found 
a  pectoriloquy  of  fairly  uniform  character  and 
intensity  over  the  whole  surface  of  the  cavity. 
It  is  not  so  where  a  series  of  bronchiectatic 
cavities  occur  at  various  distances  from  the 
pleural  surface.  Pectoriloquy  of  varying  degree 
of  pitch  and  loudness  is  heard  at  different  spots 
on  the  chest-wall. 

Further,  as  in  the  first  class  of  cases,  the 
physical  signs  vary  from  time  to  time  with  the 
full  or  empty  state  of  the  bronchial  cavity, 
provided  it  is  near  the  surface.  Again,  rales 
may  be  absent  or  numerous,  and  those  that  are 
considered  by  some  authorities  to  be  peculiarly 
characteristic  of  the  disease  are  sometimes 
present,  especially  the  "  croak "  previously  re- 
ferred to  (described  under  difterent  names  by 
various  authors),  and  a  sound  known  as  the 
"veiled  puff"  of  Skoda,  heard  in  rare  cases  at 
the  end  of  inspiration.  It  cannot  be  positively 
affirmed  that  these  two  sounds  are  never  heard 
in  other  pulmonary  diseases,  but  it  is  certain 
that  they  are  more  often  associated  with 
bronchiectasis. 

3.  Cases  in  which  the  Consolidation  or  other 
Disease  of  Lung  is  primary,  and  the  Dilatation 
of  Bronchi  a  secondary  result. — Space  will  not 
allow  a  detailed  description,  which  would  indeed 
be  an  account  of  the  physical  signs  of  condensa- 
tion or  fibrosis  of  lung  due  to  an  old  pleurisy 
or  empyema,  a  chronic  pneumonia,  tuberculous 
fibrosis,  or  any  indurative  pulmonary  disease ; 
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or,  again,  of  the  signs  of  obstruction  of  bronchus 
or  of  some  tumouBS,  malignant  or  otherwise, 
producing  compression. 

Retraction  of  the  side  and  displacement  of  the 
heart  are  nsually  the  result  of  a  contracting 
fibrosis  or  of  an  old  pleurisy,  and  are  not  found 
so  frequently  in  the  second  group,  where  the 
organising  pneumonia  is  secondary  to  the  dilata- 
tion of  bronchi.  When  the  disease  is  confined 
to  one  or  both  apices  of  the  lungs  the  case  is 
usually  a  tuberculous  one,  though  this  is  not 
an  invariable  rule. 

AGNOSis. — (a)  Fi'om.  Tuberculous  Disease  of 
Lungs. — In  the  early  stages  the  compai'ative 
well-being  of  the  patient,  the  absence  of  wasting 
and  of  pyrexia,  and  the  common  association  of 
clubbing  of  finger-s  (more  rare  in  tuberculosis) 
serve  to  distinguish  the  case  from  one  of  tuber- 
culous disease.  In  phthisis  a  basic  disease, 
moreover,  is  of  extreme  rarity,  unless  the  apex 
has  been  primarily  affected.  T\ibcrculous  cases, 
however,  do  occur  with  fibroid  consolidation  of 
one  base.  These  are  usually  of  pleuritic  origin, 
or  are  found  in  rare  cases  of  senile  tuberculosis. 

The  absence  of  tubercle  bacilli  is  to  be 
assumed.  It  must  not  be  forgotten,  however, 
that  bronchial  dilatation  with  its  cliaracteristic 
symptoms  is  occasionally  an  accompaniment  of 
tuV)erculous  disease,  especially  in  those  forms 
where  there  is  much  induration.  The  diagnosis 
is  more  difficult  when  tiiere  is  bronchiectasis 
with  chronic  pneumonia  of  the  upper  lobe, 
especially  if  luemoptysis  be  also  present.  In 
such  cases  the  physical  sign  (upon  whicli  stress 
has  been  laid)()f  the  variability  of  voice-resonance, 
and  even  of  respiratory  murmur  in  different 
situations  at  the  apex,  becomes  of  importance. 
The  changes  due  to  the  emptying  and  refilling 
of  a  cavity  are  sometimes  found  in  a  basic  tuber- 
culous excavation,  but  far  more  often  in  bronchi- 
ectasis. These  signs  are  less  likely  to  occvn-  at 
the  apex  of  the  lung. 

(b)  The  discharge  of  a  localised  or  small  basic 
empyema  into  a  bronchus  with  the  formation  of 
a  permanent  sinus  is  to  be  distinguished  from 
bronchiectasis  by  the  history  of  the  disease,  and 
usually  by  the  absence  of  foetor  of  the  muco- 
purulent or  purulent  discharge.  The  diagnosis 
is  not  always  easy,  because  in  an  old  discharging 
empyema  the  fingers  and  toes  are  often  extremely 
clubbed,  the  discharge  is  intermittent  and  occa- 
sionally blood-stained  and  fa3tid.  The  factor  of 
expectoration  is  usually  a  sign  that  more  than 
a  mere  sinus  is  present,  and  that  probably  as  a 
result  of  the  pleurisy  and  consequent  cirrhosis 
of  lung  some  of  the  neighbouring  bronchi  have 
become  dilated. 

((•)  Chronic  Bronchitis. — As  we  have  previously 
stated,  it  is  often  impossible  to  diagnose  dilated 
bronchi  in  a  case  of  chronic  bronchitis,  though 
it  may  be  conjectured  that  the  condition  is 
present  if  the  sputum  becomes  fostid  and  the 
fingers  clubbed.    Most  authors  describe  a  form 


of  bronchitis  with  offensive  sputum  under  the 
name  of  fa'tid  bronchitis  or  bronchorrha^a.  The 
writer  is  of  opinion  that  this  disease  is  a  myth, 
and  that  factor  of  the  bronchitic  sputimi  in 
cases  of  chronic  bronchitis  means  nothing  more 
than  that  some  of  the  l)ronchi  are  the  subjects 
of  fusiform  dilatation,  and  that  owing  to  the 
accunudation  of  secretion  and  conse(]uent  de- 
composition the  sputum  becomes  offensive. 
When  the  fingers  are  not  clubbed,  care  must  be 
taken  not  to  confound  foetor  of  breath,  cough, 
or  sputum  with  that  due  to  other  causes. 
Pharyngeal  mucus  is  sometimes  excessive  and 
of  extremely  offensive  odoiu-,  but  the  discharge 
is  usually  in  the  early  morning.  Ozajna  and 
the  foetor  from  carious  teeth  and  the  offensive 
breath  from  constipation  with  disturbed  liver 
must  all  be  eliminated. 

{d)  Gangrene  and'  Abscess  of  Lung. — Gangrene 
is  an  acute  and  grave  condition,  and  could  only 
be  confounded  with  the  later  and  ulcerative 
stages  of  bronchial  dilatation.  As  a  rule,  the 
history  aids  the  diagnosis.  The  gangrenous 
odour  is  usually  distinct  and  characteristic,  but 
may  be  confused  with  that  of  bronchiectasis. 
Some  aid  is  also  to  be  obtained  from  an  examina- 
tion of  the  sputum.  In  gangrene  there  is  more 
destruction  of  tissue,  and  elastic  fibres  are 
frequently  found,  whereas  the  expectoration 
from  a  bronchiectatic  cavity  rarely  contains 
them.  If  gangrene  is  associated  witii  tuljer- 
culosis,  tubercle  bacilli  will  also  be  present.  As 
in  the  case  of  gangrene,  the  formation  of  a 
pulmonary  abscess  is  sudden  in  its  onset.  Whether 
a  sequela  of  pneumonia  or  a  result  of  pulmonary 
embolus,  the  disease  is  acute,  and  usually  an 
evacuation  of  pus  is  followed  by  a  quiescence  of 
symptoms. 

Cases,  h(.)wever,  occur  of  a  basic  pulmonary 
abscess  in  which  factor  of  exjjectoration,  inter- 
mittent cough,  and  discharge  of  pus  and  club- 
bing of  fingers  are  present.  They  are  extremely 
ditticult  to  diagnose  from  a  sacculated  bronchi- 
ectasis. The  foetor  is  not  so  pronounced  as  in 
gangrene.  Several  cases  have  been  recorded  in 
which  operative  procedure  has  resulted  in  com- 
plete cure.  A  small  localised  empyema  dis- 
charging through  the  lung,  or  a  sub-pleural 
chronic  abscess,  may  easily  be  confomided  with  a 
single  sacculated  dilatation  of  a  bronchial  tube. 

PnoGKOSis. — Bronchiectasis  is  usually  an  ex- 
tremely chronic  disease.  In  children  the  acute 
cases  associated  with  capillary  bronchitis  rai-ely 
recover.  The  condition  of  the  heart  and  cir- 
culation (especi;dly  right  heart)  is  an  important 
element  in  prognosis.  The  onset  of  pj'a-mia, 
acute  or  chronic,  j^rofuse  hjemoptj'sis,  or  cerebral 
symptoms  are  of  grave  significance,  and  usually 
precede  a  fatal  termination.  In  addition  to  the 
many  complications  of  the  disease  already  re- 
ferred to,  death  may  result  from  exhaustion. 

Treatment. — General  Considerations.- — Atten- 
tion must  be  paid  to  tlie  nutrition  and  strength 
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of  the  patient.  A  dry,  warni,  or  equable 
climate,  and  remedies  that  imjjrove  the  appetite 
and  nutrition,  are  advisable.  Amongst  such 
remedies  may  be  included  cod-liver  oil  and  malt 
extracts,  the  hypophosphites  and  glycerophos- 
phates, with  or  without  one  of  the  following 
tonics  :  quinine,  iron,  or  strychnine.  Two  drugs 
appear  to  act  in  a  twofold  manner.  Benzol  in 
iive-  to  ten-minim  doses  in  a  flavoured  emulsion, 
and  creasote  in  capsules  of  one,  two,  or  more 
minims,  not  only  increase  appetite  and  improve 
the  digestion,  but  probably  act  as  antiseptics. 
They  are  both  easily  tolerated  after  the  first 
few  doses.  Any  or  all  of  these,  especially  if 
combined  with  the  influence  of  a  dry,  pure  air, 
increase  the  vigour  and  recuperative  power  of 
the  patient,  and  probably  lessen  the  tendency 
to  catarrh. 

Complications. — Jironcli  itis  mid  catarrhal  affec- 
tions of  the  lungs  must  be  treated  on  general 
principles.  Cardiac  failure  will  need  the  ad- 
ministration of  digitalis  or  cardiac  tonics.  Care 
should  be  taken  in  the  case  of  systemic  engorge- 
ment to  encourage  the  action  of  the  liver  secre- 
tion by  administration  of  small  doses  of  mercury 
or  cholagogue  purgatives,  and  to  promote 
diuresis.  Alimentary  troubles  are  to  be  dealt 
with  by  sedative  treatment  or  digestive  tonics, 
with  bland,  unirritating  nourishment.  If 
hcBmoptysis  occurs,  absolute  rest  in  the  recum- 
bent position  should  be  prescribed,  unless  the 
symptom  is  very  slight.  In  case  of  profuse 
haemorrhage,  morphia  may  be  given  with  caution, 
combined  with  remedies  that  diminish  arterial 
tension,  while  the  amount  of  fluid  in  the  diet 
miist  be  diminished. 

Special  Treatment. — The  object  is  to  diminish 
bronchial  irritation  and  inflammation  and  to 
promote  antisepsis. 

Guaiacol  is  of  special  value  when  given  in 
doses  of  3  to  5  grains  several  times  a  day  in 
capsules  or  cachets.  Terebene  (5  grains  in 
capsules),  oil  of  turpentine  (10  to  20  minims 
with  mucilage  in  an  emulsion),  benzoin  (10  to 
20  minims  of  the  compound  tincture),  or  benzoic 
acid  (5  grains),  ammoniacum  or  guaiacum  (half 
to  one  ounce  of  the  mistura  ammoniaci  or  mistura 
guaiaci) — all  these  are  found  to  be  of  service  in 
diminishing  chronic  catarrh  and  in  lessening 
the  bronchorrhcea  or  excessive  secretion. 

Many  of  these  remedies  act  directly  through 
the  blood,  and  some,  like  guaiacol,  are  probably 
eliminated  through  the  respiratory  mucous  mem- 
brane. If  large  cavities  are  present  in  which 
secretion  accumulates  and  decomposes,  it  is  of 
the  utmost  importance  that  all  the  means  at 
our  disposal  should  be  adopted  to  empty  these 
cavities  as  frequently  as  possible.  Without  this 
the  value  of  astringent  treatment  is  diminished, 
and  all  the  subsequent  measures  that  are  now 
to  be  described  will  be  of  little  value. 

Methods  of  ern.pAying  Bronchiectatic  Cavities. — 
Change  of  posture  will  often  produce  violent 


cough  with  the  expulsion  of  a  large  amount  of 
expectoration.  In  some  cases  the  act  of  lying 
down,  stooping,  or  even  leaning  out  of  bed  is 
sufficient.  The  occasional  paroxysmal  attacks 
are  rather  to  be  encouraged  than  not. 

The  Continuous  Inhalation  of  Creasote. — The 
continuous  treatment  by  the  inhalation  of  crea- 
sote has  found  great  favour,  and  is  probably 
more  successful  than  any  other  method  in  bad 
cases.  The  patient  should  be  placed  in  a  special 
room  or  chamber,  in  which  an  ounce  or  two  of 
ordinary  commercial  creasote  is  vaporised  on  ;i 
small  metal  bath  heated  by  a  spirit  lamp.  The 
patient's  eyes  are  covered,  and  the  nostrils 
plugged  with  cotton  -  wool.  He  inhales  the 
dense  fumes  of  creasote  vapour  for  a  quarter 
of  an  hour  to  twenty  minutes,  at  first  every 
other  day.  Ultimately  lie  should  be  subjected 
to  it  for  one  hour  to  one  hour  and  a  half  daily 
by  slow  increments  in  the  length  of  treatment. 
Tolerance  is  soon  established,  and  in  many  cases 
the  relief  is  considerable.  Violent  cough  and 
more  or  less  complete  emptying  of  the  cavities 
is  the  result.  Probably  some  absorption  of  the 
drug  and  possibly  a  certain  amount  of  local 
effect  are  produced,  though  this  is  doubtful. 

Occasionally  the  amelioration  is  rapid  and 
decided,  but  in  many  cases  the  result  of  months 
of  treatment  is  only  a  diminution  of  expectora- 
tion, and  especially  of  the  fcetor.  Occasionally 
brilliant  results  have  been  produced.  It  may  be 
asserted  that  better  results  have  been  obtained 
at  the  Bronipton  Hospital  from  the  prolonged 
use  of  creasote  inhalation  than  from  any  other 
form  of  treatment. 

Provided  the  dilated  bronchi  can  be  partially 
or  wholly  emptied,  other  methods  of  treatment 
which  are  believed  to  have  a  local  effect  may 
be  valuable.  These  are  (1)  Moist  Inhalations. 
Creasote,  turpentine,  carbolic  acid,  or  compound 
tincture  of  benzoin  are  mi.ved  with  hot  water  at 
a  temperature  of  140°  in  an  inhaler.  It  is  well 
known  that  though  these  remedies  are  deeply 
inhaled  they  do  not  reach  far  down  the  trachea. 
The  plan  of  treatment  is  well  recognised,  but  is 
not  of  permanent  value. 

(2)  Intra-laryngeal  Injections. — A  2  per  cent 
solution  of  guaiacol  or  of  creasote  in  menthol 
and  olive  oil  injected  daily  or  every  second  day 
is  beneficial  in  some  cases. 

(3)  Treatment  hy  Drugs  which  promote  Anti- 
sepsis and  diminish  Foetor. — Guaiacol  and  crea- 
sote have  already  been  mentioiied.  Garlic,  1  to 
3  grains  in  cachet,  or  1  to  4  drms.  of  the  syrup, 
either  alone  with  equal  quantity  of  syrup  of  tolu, 
or  in  combination  with  creasote  and  syrupus 
picis  liquidse,  has  also  been  recommended.  The 
disagreeable  odour  following  its  use  is  a  dis- 
advantage. 

Operative  p}rocedwres  have  not  been  attended 
by  good  results  on  the  whole.  The  opening 
and  drainage  of  cavities  at  the  base  of  the  lung 
have  been  frequently  tried,  usually  when  it  was 
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thought  tliat  there  was  a  single  cavity.  The 
results  are  not  often  encouraging,  because  fre- 
quently multiple  cavities  have  been  foruid  where 
one  has  been  diagnosed.  There  is  some  danger 
of  septic  absorption  into  the  surroimding  tissues 
and  the  edges  of  the  wound  and  sinus  formed, 
owing  to  the  putrid  charactei'  of  tlie  evacuated 
secretion. 

Indications  for  operation  are  found  in  the 
following  signs  : — (1)  There  must  be  evidence 
of  a  single  cavity.  (2)  (iiven  a  single  cavity, 
high  fever  and  signs  of  ulceration  of  bronchi  oi' 
of  putrid  absorption  completely  justify  an  opera- 
tion, consisting  of  resection  of  portion  of  one  or 
two  ribs  and  the  drainage  of  the  cavity.  Com- 
plete recovery  has  sometimes  resulted. 

BrOnchiecta.SiS.  Vidf  supra,  Bronchi, 
I>Ro\(;niE(  "rA>;is. 

BronchiOCrisiS.  Se<'  Tabes  Duksaijs 
(  Bronchi  (I  I  ( ixes ) . 

BronchiolectasiS.       SV^  Bronchi, 

i^liDNCHIKr'I'ASIS. 

Bronchiolitis.  See  Luno,  Tubercu- 
losis OF  {Pathological  Anatomy)  ;  Tuberculosis 
{Morhid  Anatomy,  Lurigit). 

BronchiOSpasm.  iSee  Asthma  (Nature 
and  Etiology). 

Bronchitis.  Vide  supra,  Bronchi,  Bron- 
chitis. 

Bronchitis,  Capillary.    See  Pneu- 

MON  lA,  ( !iJN  II  'A  I .  ( (J  out  plica  tions). 

BronchOCele.  See  Thyroiu  Gland, 
Medical  (Goitre). 

Broncholith. — A  concretion  or  calcare- 
ous I'nriiiatiou  in  a  bronchial  gland  or  tube. 

Bronchophony.  -The  sound  of  the 
voice  heard  l:)y  means  of  the  stethoscope  placed 
over  the  course  of  the  trachea  and  bronchi ;  also 
the  same  sound  heard,  as  a  pathological  condi- 
tion, over  lung  tissue  in  a  morbid  (consolidated) 
state.  See  Chest,  Clinical  Investigation  of 
(Amcultation)  ;  Pneumonia,  Clinical  (Physical 
Signs). 

BronchophthiSiS. —  t'ulmonary  phthi- 
sis commencing  in  ulceration  of  the  smaller 
bronchi. 

Bronchopleurisy. — The  association  of 
lironchitis  with  pleurisy.  See  Bronchi,  Bron- 
chitis ;  Pleura,  Diseases  of. 

Bronchopneumonia.  —  Inflamma- 
tion of  the  lungs  originating  in  the  smaller 
bronchi  ;  catarrhal  pneumonia.  See  Alcohol 
(Clinical  Uses  of ) ;  Bronchi,  Bronchitis  ;  Burns 
AND  Scalds  (Pespiratory  Complications) ;  Pneu- 
monia, Bacteriology  :   Pneumonia.  Clinical  : 


PuIjSE  (in  Pneumonia) ;  Rickets  (Complications) ; 
Typiiuin  Kevei!  (Complications  and  Secjuelo'). 

Bronchorrhagfia.—  Hicmorrhage  from 
the  bronchi.    See  H.lmoptysis. 

Bronchorrhcea.  —  Chronic  bronchial 
catarrh  with  excessive  seci'etion.  See  Bronchi, 
Bronchitis  {Clinical  Varieties) ;  Bronchi,  Bron- 
chiectasis ;  Thyroid  Gland,  Medical  (E.roj)/'- 
tlialmic  (loitre,  Pespiratory  System). 

Bronchoscopy. — 'I'hc  use  of  the  bron- 
choscope for  the  inspection  of  the  interior  of  the 
bronchi,  for  the  detection  and  removal  of  foreign 
bodies  therefrom  ;  it  may  I)e  passed  through  the 
mouth  aiifl  larynx  or  (better)  through  a  tracheo- 
tomy wound  :  its  use  has  been  recommended 
and  perfectt'd  by  Killian. 

Bronchotome.  —  An  instrument  em- 
ployed in  post-mortem  examinations  for  laying 
open  the  brom-liial  tubes. 

BronchOtomy.  -  An  operation  some- 
times performed  for  the  )-emoval  of  foreign  bodies 
from  the  large  bronchi ;  in  posterior  bi'oncho- 
tomy,  resection  of  some  of  the  ribs  between  the 
scapula  and  the  spinid  eolunm  is  carried  out. 

Broncho-vesicular  Breathing:. 

— The  type  of  breath  sound  normally  heard  in 
the  interscapular  region  and  over  the  manubrium 
sterni ;  heard  over  other  parts  of  the  lung  it  may 
indicate  early  tubercular  disease.  See  Chest, 
Clinical  Investigation  of. 

Bronzing^  of  Skin.    See  Adrenai, 

Glands,  Addison's  Disease  ;  Diabetes  Mellitus 
{Symptoms,  The  Slcin)  ;  New-born  Infan'i- 
( Winckel's  Disease,  Bronzed  Hcematuric  Disease)  : 
Pediculosis  (P.  Corporis) ;  Pregnancy,  Physio- 
logy {Local  Changes,  Abdominal  Wall) ;  Skin, 
Pigmentary  Affections  of  {Actinic  Bronzing, 
etc.) ;  Thyroid  Gland,  Medical  (E.rophtlialmir 
Goit  re,  Pigm  en  tat  ion ). 

Broom  Tops.  —  Broom  tops  (Scoparii 
Cacumina)  are  used  as  a  diuretic  medicine,  in 
association  with  other  drugs,  in  dropsical  con- 
ditions, but  not  in  acute  nephritis;  they  contain 
a  diuretic  principle  {Scojmrin),  and  an  alkaloid 
(Sparteijie)  ;  the  official  preparations  are  the 
Infusum  Scoparii  (dose,  I  to  2  fi.  oz.)  and  the 
Succus  Scoparii  (dose,  I  to  2  fl.  dr.). 

Brophy's  Operation.— A  modifica 

tion  of  the  plastic  operation  for  the  cure  of  cleft 
palate  and  hare-lip  introduced  by  Truman 
Brophy  ;  it  consists  in  early  operation  (within 
the  first  three  months  of  life),  in  correcting  first 
the  cleft  in  the  palate,  and  in  separating  the 
mucous  membrane  over  each  malar  process  (so 
as  to  permit  approximation). 

Broth.    See  Bouillon  :   Invalid  Feedinc; 
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{Food  in  Convalescence) ;  Post-Mortem  Methods 
(Cultivation  Media,  Beef  Broth). 

BrOUSSaiSism. — The  doctrine  of  patho- 
logy and  therajjentics  introduced  by  Franfois 
Joseph  Victor  Broussais  (born  1772,  died  1838)  ; 
in  it  great  stress  is  laid  upon  irritability,  and 
especially  that  of  the  mucous  membrane  of  the 
digestive  tract.    See  Brunonian  System. 

Brow  Agfue. — Frontal  (trigeminal)  neur- 
algia, especially  when  malarial.  See  Nerves, 
Neuralgia. 

Brow  Cases.  See  Labour,  Diagnosis 
AND  Mechanism  {Brow  Presentations) ;  Labour, 
Management  (Broiv). 

Brown  Atrophy.  —  A  degenerative 
change  in  the  myocardium,  met  with  in  chronic 
valvular  disease,  etc.  See  Heart,  Myocardium 
AND  Endocardium  {Morbid  Processes,  Atrophy). 

Brown   Induration.  —  A  state  of 

passive,  mechanical  congestion  of  the  lungs, 
met  with  commonly  in  heart  disease,  and  also 
from  the  pressure  of  tumours ;  the  lungs  are 
large,  "  russet-brown "  in  colour,  and  show  an 
increase  in  the  connective  tissue  which  they 
contain.  See  Lungs,  Vascular  Disorders 
{Passive  Hi/percpviia). 

Brown  ism.    See  Brunonian  System. 

Brown  -  Seq  uard's  E  pi  lepsy.  — 

The  convulsive  phenomena  which  follow  certain 
experimental  lesions,  such  as  hemisection  of  the 
spinal  cord,  division  of  the  sciatic  nerve,  etc. 
See  also  Epilepsy  {Etiolofiy). 

Brown -Seq uard's  Paralysis.— 

The  syndrome  due  to  unilateral  lesions  of  the 
spinal  cord  {e.g.  in  syphilis,  tumours,  hajmor- 
rhages,  etc.),  with  paralysis  on  the  same  side  as 
the  lesion,  and  cutaneous  anajsthesia  on  the  oppo- 
site side.  See  Spinal  Cord,  Medical  {Brow7i- 
Sequard  Amesthesia). 

Bruch,  Membrane  of.    See  Iris 

AND  Ciliary  Body  {Anatomy). 

Brucine. — An  alkaloid  derived  from  the 
Strychnos  nux  vomica,  acting  as  a  local  anaesthetic. 
See  Alkaloids  ;  Nux  Vomica. 

Bruises.  See  Medicine,  Forensic  {Kinds 
of  Wounds)  :  Knee-Joint,  Injuries  of  {Bruises). 

Bruit. — A  name  given  to  various  sounds 
(murmiirs)  heard  on  auscultation  over  the  heart, 
great  vessels,  lungs,  oesophagus  (stricture),  and 
viterus  (pregnant  or  with  fibroid  tumours).  The 
bruit  d'airain  is  the  metallic  echoing  sound 
heard  in  pneumothorax  ;  the  bruit  de  cuir  neuf 
is  the  "  new  leather "  creaking  murmur  heard 
in  fibrinous  pericarditis ;  the  bruit  de  (liable  is 
the  "humming-top"  murmur  or  venous  hum 


heard  in  ana;mia  and  exophthalmic  goitre  ;  the 
bruit  de  drapeau  is  a  dry  rale  due  to  the  vibra- 
tion of  bronchial  casts  in  fibrinous  bronchitis ; 
the  bruit  de  galop  is  a  sign  of  muscle  failure  of 
the  heart,  and  consists  of  a  triple  rhythm  of  the 
cardiac  sounds  (double  first  sound  and  accentu- 
ated second) ;  the  b^ynt  de  moulin  is  a  splashing, 
churning  sound  met  with  in  pneumopericardium*; 
the  br^dt  de  pot  fele,  or  cracked -pot  sound,  is 
that  heard,  on  percussion,  over  large  thin-walled 
pulmonary  cavities,  and  best  with  the  mouth 
open ;  and  the  bruit  de  souffle  is  the  common 
"bellows  murmur"  heard  in  endocarditis,  etc. 

Brunner'sGlandS.— Branched  tubular 
glands  of  the  duodenum  discovered  by  Brunner 
(1653-1727),  a  Swiss  anatomist.  See  Intestines, 
Diseases  of  {Anatomical  and.  Physiological  Con- 
siderations) ;  Physiology,  Digestion  {Structure 
of  Alimentary  Canal) ;  Stomach  and  Duodenum, 
Diseases  of  {Anatomy,  etc.). 

Brunonian  System.— A  theory  of 

medicine  founded  by  Dr.  John  Brown  or  Bruno, 
a  Scots  physician  (1735-88),  according  to  whom 
physical  life  and  disease  were  due  to  a  peculiar 
excitability  (or  incitability) ;  excessive  excita- 
bility produced  sthenic  diseases,  and  defective 
led  to  asthenic  ones.  It  was  opposed  to  the 
practice  of  blood-letting. 

Brussa.    See  Balneology  {Tiorkey). 

Bryg'muS. — Chattering  of  the  teeth. 

BryOCytiC. —  A  disease  characterised  by 
cell  proliferation  is  said  to  be  bryocytic,  e.g. 
syphilis  and  cancer. 

Bryonia. — The  root  of  Bryonia  alba  and 
B.  dioica,  containing  a  glucoside  or  bitter 
principle  (bryonin) ;  it  is  official  in  the  LTnited 
States ;  it  is  used  (rarely  now)  as  a  hydragogue 
cathartic  and  (externally)  as  a  vesicant  ;  the 
Tinctura  Bryonies  is  given  in  doses  of  2  to  10 
fl.  dr. 

Buboes.  See  Venereal  Disease  {Soft 
Sores,  ComjMcations).  See  also  Groin;  Plague: 
Rheumatism  ;  Skin  Diseases  ;  Syphilis  ;  etc. 

Bubonic  Plag^ue.    See  Plague. 

Bubonocele. — Any  swelling  in  the  in- 
guinal region,  but  more  especially  a  hernia. 
See  Hernia. 

BUCCO-. — As  a  prefix  "  bucco-  "  signifies 
"  relating  to  the  mouth,"  and  is  used  in  such 
combinations  as  bucco-labial,  bucco-pharyngeal, 
etc. 

Buchu  Folia. — The  leaves  of  the  Bar- 
osvia  hetulina,  the  official  preparations  of  which 
are  the  Infusum  Buchu  (dose,  1  to  2  fl.  oz.)  and 
the  Tinctura  Buchu  (dose,  i  to  1  fl.  dr.);  it  is 
used  as  a  mild  diuretic  and  vehicle  for  other 


BUCHU 


diuretics  in  catarrhal  affections  of  the  bladder 
and  urinary  tract ;  it  gives  a  marked  odour  to 
the  urine.  (Note :  Buchu  is  an  indeclinable 
word.) 

Buckthorn.    See  Cascara  Sagrada. 

Bucnemia,.  Elephant-leg  (from  Gr.  fSov, 
augmentative  particle,  and  Kvi]jj,ri,  the  leg).  See 
FiLARiAsiy  [ElepJiantiasix  Arabxim). 

Budd's  Cirrhosis.— Dyspeptic  (non- 
alcoliolic)  heijatic  cirrhosis.  See  Liver,  Diseases 
OF  {Fortal  Cirrhosis). 

Bude.  See  Therapeutics,  Health  Resorts 
{En<jll>^h). 

Buffy  Coa.t. — In  slow  clotting  of  the 
blood  {e.g.  in  fevers)  the  red  cells  have  time  to 
sink  somewhat,  leaving  the  upper  part  of  the 
clot  of  a  paler  colour,  the  grey  or  "  buft'y  coat." 
See  Blood  {Coagulation)  ;  Physiology,  Blood 
{General  Characters). 

Bug',  Harvest.    See  Stinging  Insects. 

Buhl's  Disease. — Acute  fatty  degenera- 
tion of  the  new-born  infant,  with  hteinorrhages 
in  the  heart,  liver,  and  kidneys.  See  New-born 
Infant  {Diseases,  Buhl's  Disease). 

Buist's  iViethod   of  Artificial 

Respiration.  <S'ee  Asphyxia  {Resuscitation, 
Infants). 

Bulam  Fever.    See  Yellow  Fever. 

Bulb. — With  the  meaning  of  a  somewhat 
splierieal  dilatation  this  term  is  widely  used  in 
anatomy  and  physiology,  e.g.  hair-bulb,  bulb  of 
the  ui'ethra,  vaginal  bulbs,  end -bulbs,  bulb  of 
the  ovary,  eye,  etc.  The  bulb  of  the  spinal 
cord  is  the  medulla  oblongata.  ^Vet  and  dry 
bulb  thermometers  are  used  in  liygrometry.  See 
Meteor<il( )( i y  {Hygrometry). 

Bulbar  Paralysis. — A  disease  due  to 
an  artection  of  the  neurones  of  the  motor  nerves 
of  the  medulla  oblongata  ;  glosso-labio-laryngeal 
paralysis.  See  Paralysis  {Bulbar  Paralysis)  ; 
Auditory  Nerve  and  Labyrinth  {Nerve  Deaf- 
ness) ;  Muscles, Diseases  ov  {Progressive Muscular 
Atrophy  in  Young  Children)  ;  Syringomyelia 
( Sym ptoms,  Diagnosis) . 

Bulgaria.  See  Balneology  {Turlcey, 
Bulgaria). 

Bulimia. — Inordinate  or  voracious  appe- 
tite, associated  with  faintness ;  bulimiasis.  See 
Appetite  {Increase). 

Bulla. —  A  bleb  or  blister.  See  Skin, 
Diseases  of  ;  Leprosy  ;  Pemphigus  ;  etc. 

Buller'S  Shield.  See  Conjunctiva, 
Diseases  {Purulent  Ophthalmia,  Treatment). 
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Bullet  Wounds.  See  Medicine,  For- 
ensic ( Wounds  from  Firearms)  ;  Wounds 
( Varieties). 

BulpiSS. — A  parasitic  skin  disease  of  the 
nature  of  ringworm,  occurring  in  Nicaragua, 
and  probably  identical  with  the  disease  Carate 
of  South  America.   See  Skin,  Parasites  {Tinea). 

Bungarus.    See  Snake-Bites. 

Bunge'S  Law.— The  fact  that  a  parallel- 
ism exists  between  the  ashes  of  the  milk  of  the 
mother  animal  and  the  ashes  of  the  foetus ;  it 
does  not  hold  with  regard  to  the  human  foatus 
and  human  milk. 

Bu  n ion.  See  Deformities  {Hallux  Valgus): 

BuphthalmuS.— Literally  "ox-eye "  ; 
is  a  bulging  or  jirotrusion  of  the  whole  eye, 
with  increase  of  tension  ;  it  is  known  also  as 
megalophthalmus,  congenital  glaucoma,  and 
hydrophthalmus  congenitus  ;  it  is  due  to  a 
malformation  iir  tlie  eye  {e.g.  want  of  separation 
of  the  iris  from  the  cornea  in  the  region  of  the 
ligamentum  pectinatum  [vide  Ballantyne's  Ante- 
natal  Pathology,  vol.  ii.  410,  1904]). 

Burdach'S   Column.      See  Spinal 

Cord  {Ariatouiy,  Ascending  Tracts,  Dorso-lateral 
Column). 

Burdwan  Fever.    See  Malaria. 

Burgundy  Pitch.— Pix  Burgundica,  or 
the  resin  from  the  spruce  fir,  is  used  as  a  basis 
for  plasters ;  it  contains  pimaric  acid,  a  volatile 
oil,  etc.  ;  the  official  preparation  is  Emplastrum 
Picis. 

Buriai-Places.  See  also  Cremation. — 
The  disposal  of  the  dead  commonly  takes  the 
form  of  earth-to-earth  burial,  for  cremation  is 
not  yet  commonly  practised  and  A'ault  burial  is 
much  restricted.  Burial  -  places  or  cemeteries 
should  be  situated  in  the  suburbs  of  large  towns, 
and  should,  at  the  same  time,  be  easy  of  access. 
Old  cemeteries  in  the  centre  of  a  town  should 
be  closed  ;  they  may  be  converted  into  open 
spaces,  but  must  not  be  built  upon  (save  for  the 
purposes  of  enlarging  a  place  of  worship).  A 
clay  soil,  a  chalky  one,  and  a  loose  gravel  one 
are  all  unsuitable  for  a  cemetery,  the  best  kind 
of  earth  being  a  dry  loam.  The  drainage  of  the 
surface  soil  should  be  thorough ;  there  should 
be  no  wells  in  common  use  in  the  neighbourhood 
of  the  cemetery.  Trees  and  shrubs  should  be 
planted.  One-fourth  to  one-half  acre  jDer  thou- 
sand persons  of  the  population  is  the  space  which 
ought  to  be  set  aside  in  towns  for  the  purposes 
of  burial.  Individual  graves  should  not  be 
more  than  eight  feet  deep,  for  dissolution  of  the 
body  takes  place  more  quickly  near  the  surface 
of  the  groimd ;  at  the  same  time,  four  feet  of 
earth  should  always  cover  an  adult  body,  and 
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three  feet  that  of  a  child  under  twelve  years. 
Wicker-work  or  light  wooden  coffins  are  better 
than  heavy  wooden  or  leaden  ones,  for  they 
permit  a  more  rapid  dissolution  of  the  body. 
A  foot  of  earth  must  separate  two  coffins  in  one 
grave  ;  and  no  unwalled  grave  shall  be  reopened 
within  fourteen  years  after  the  burial  of  a 
person  above  twelve  years  of  age  or  within  eight 
years  after  the  burial  of  a  child  under  twelve 
years  of  age,  except  to  bury  another  member  of 
the  same  family.  Since  it  is  undesirable  and 
may  be  dangerous  for  dead  bodies  to  remain 
awaiting  burial  in  the  living-rooms  of  the  poor, 
it  is  desirable  that  all  towns  should  be  provided 
with  Mortuaries. 

The  Acts  of  Parliament  regarding  burial- 
places  (for  England,  Wales,  and  London)  are 
the  Burial  Act  (1853),  the  Public  Health  Act 
(1875),  the  Public  Health  (Interment)  Act 
(1879),  and  the  Disused  Burial  Grounds  Act 
(1884).  For  Scotland  there  are  the  Burial 
Ground  (Scotland)  Act  (1885),  and  the  Public 
Health  (Scotland)  Act  (1897). 

If  vaults  are  used  at  all  they  must  be  enclosed 
with  walls  of  brick  or  stone  solidly  put  together 
with  good  mortar  or  cement ;  they  must  not  be 
disturbed.  Vault  burial,  however,  is  not  to  be 
recommended.  A  grave  which  is  walled  with 
brick  or  stone  work  is  regarded  as  a  vault. 

Burking'.  —  The  murdering  (usually  by 
smothering)  of  individuals  in  order  to  sell  their 
bodies  for  purposes  of  dissection.  The  name 
took  its  origin  in  connection  with  the  notori- 
ous Burke  and  Hare  case,  or  the  West  Port 
murderers  of  Edinburgh,  in  1828. 

Burmese  Ringworm. —  Tropical 

ringworm  or  Dhobie's  itch.  See  Skin  Diseases 
OF  THE  Tropics  {Caused  by  Vegetable  Parasites). 

Burnett's  Fluid. — A  solution  of  zinc 
chloride,  having  a  sp.  gr.  of  2-0,  used  as  a 
domestic  antiseptic. 

Burns  and  Scalds. 

Definitions   ......  34 

Causes  .......  34 

Risks  34 

Classification       .....  35 

Clinical  Features  .....  35 

General  Phenomena  .        .        .  .35 

Local  Phenomena     .        .        .  .35 

Pathology  op  Burns      .       .       .  .36 

Treatment     ......  37 

Medico-Legal  Aspects    ....  39 

See  also  Deformities  {Cluh-Foot,  Acquired) ; 
Eyeball,  Injuries  of  {By  Heat) ;  Gangrene 
{Burns) ;  Groin  {Injuries  of,  Burns) ;  Medicine, 
Forensic  {Burns) ;  Radium  ;  Skin  Grafting  ; 
Temperature  {Depression) ;  X-Rays. 

The  term  Burn  is  applied  to  the  injury  result- 
ing from  the  application  of  dry  heat  to  the 


tissues  of  the  body  ;  while  the  damage  done  by 
moist  heat  is  usually  spoken  of  as  a  Scald. 
The  distinction  is  unimportant,  as  the  essential 
characters  of  the  lesions  produced  by  the  two 
forms  of  heat  are  for  all  practical  purposes  the 
same  ;  and  conditions  almost  identical  frequently 
result  from  the  application  of  such  strong 
caustic  substances  as  fuming  nitric  acid,  caustic 
potash,  nitrate  of  silver,  or  arsenical  paste. 

Causes. — Fire  and  steam  play  such  an  import- 
ant part  in  everyday  life  and  work  that  the 
accidents  producing  burns  and  scalds  are  infinite 
in  their  variety.  Among  the  commonest  are 
the  ignition  of  clothes,  especially  those  of 
women  and  children,  the  bursting  of  paraffin  or 
other  lamps,  the  spilling  of  hot  fluids,  molten 
metal,  or  boiling  oils,  explosions  of  gas  or  gun- 
powder, and  the  escape  of  steam  in  boiler 
explosions.  Severe  burns  sometimes  follow  the 
application  of  very  hot  poultices  to  young  and 
debilitated  children. 

Such  substances  as  hot  solids,  molten  metal, 
and  strong  caustics  are  local  in  their  action,  and 
produce  burns  which,  although  deep,  are  limited 
in  extent.  Flames,  exploding  gases,  and  vapours, 
on  the  other  hand,  occasion  more  widespread 
injury  to  tissues,  but  the  damage  is  comparatively 
superficial.  Their  risk,  however,  is  accentuated 
by  the  inhalation  of  poisonous  fumes  or  solid 
particles  of  carbon  and  dust  into  the  air-passages 
and  lungs. 

Scalds  resulting  from  boiling  water  or  steam 
are  less  severe  locally  than  those  caused  by 
boiling  oils  or  saline  fluids ;  but  the  inhala- 
tion of  steam  into  the  air- passages  introduces 
additional  risks  in  the  form  of  oedema  glottidis, 
bronchitis  or  broncho-pneumonia,  complications 
which  may  also  follow  burns  of  the  mouth  or 
pharynx  resulting  from  drinking  very  hot  fluids 
or  caustic  substances. 

Since  electricity  has  come  to  assume  such  a 
prominent  place  in  industrial  undertakings,  a 
distinct  form  of  burning  has  been  recognised. 
Mery  and  Doubousquet-Laborderie  have  studied 
this  variety  of  burns,  and  have  formulated  the 
following  propositions  regarding  them :  (1)  They 
may  be  superficial  or  deep  ;  (2)  they  are  not 
painful ;  (3)  they  are  not  accompanied  by  fever, 
or  followed  by  any  constitutional  disturbance ; 
(4)  being  asej^tic  they  do  not  tend  to  suppurate ; 
and  (5)  they  cicatrise  quickly  and  well. 

Risks. — The  main  factors  upon  which  the  risk 
of  a  burn  depends  are — (1)  Its  extent.  It  has 
been  shown  that  burns  implicating  from  one- 
half  to  two -thirds  of  the  entire  surface  of 
the  body  are  almost  invariably  fatal.  (2) 
Its  situation.  Burns  over  the  serous  cavities 
of  the  body  —  abdomen,  thorax,  or  skull  — 
are,  ceteris  paribus,  much  more  dangerous 
than  those  on  the  limbs.  (3)  The  age  of  the 
patient.  Although  young  children  succumb  to 
the  shock  of  severe  burns  more  readily  than 
adults,  they  appear   to  withstand  prolonged 
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suppuration  better.  (4)  The  presence  or  absence 
of  sepsis  is  a  most  important  factor  in  regard  to 
prognosis. 

Classification  of  Burns. — The  classification 
most  generally  accepted  is  that  of  Dupuytren, 
which  has  for  its  basis  the  depth  to  which  the 
injury  has  penetrated.  He  distinguishes  six 
degrees  —  I.  Hyperajmia  or  Erythema  ;  II. 
Vesication  ;  III.  Partial  destruction  of  the 
thickness  of  the  true  skin ;  IV.  Destruction  of 
whole  thickness  of  the  true  skin ;  V.  Charring 
of  muscles  ;  and  VI.  Charring  of  bones. 

Clinical  Features  of  Burns 

General  Phenomena. — The  severity  of  a  bum 
depends  chiefly  on  the  extent  of  surface  impli- 
cated, and  to  a  less  degree  on  the  depth  of  the 
lesion.  The  intensity  of  the  heat  and  the  dura- 
tion of  its  application  are  also  important  factors. 

Almost  all  burns  which  are  of  sufficient 
severity  to  be  brought  \uider  the  notice  of  the 
surgeon  present  in  point  of  time  three  distinct 
clinical  stages — I.  The  stage  of  congestion  atul 
pain  ;  II.  the  stage  of  fever  and  inflammation  ; 
and  III.  the  stage  of  supjmration. 

I.  Stage  of  Congestion  and  Pain. — This  stage 
lasts  about  forty-eight  hours,  during  which  the 
patient  is  in  extreme  agony,  and  the  whole  area 
involved  in  the  injury  is  intensely  congested 
and  somewhat  swollen.  The  patient  suffers 
from  a  form  of  traumatic  shock  or  collapse, 
attributable  to  reflex  stimulation  of  the  sym- 
pathetic nervous  system.  As  a  rule  he  lies 
moaning  with  pain,  the  face  pale,  the  features 
drawn  or  shrivelled,  the  skin  livid  and  moist 
with  a  cold,  clammy  sweat.  The  temperature  is 
below  the  normal  ;  the  pulse  small,  weak,  and 
almost  imperceptible  ;  and  the  respirations 
shallow  and  irregular.  The  urine  is  scanty  and 
high-coloured,  and  the  vital  reactions  gradually 
diminish.  In  cases  which  prove  rapidly  fatal 
the  mind  is  clear  at  first,  and  may  remain  so  to 
the  end,  or  coma  may  supervene  before  death 
ensues.  In  some  cases,  especially  in  children, 
great  mental  excitement  followed  by  delirium, 
cramps,  and  convulsions  are  marked  clinical 
features  Vjefore  the  fatal  issue. 

In  many  cases  even  of  great  severity  the 
patient  shows  a  wonderful  degree  of  apathy, 
lying  still,  and  complaining  of  nothing  except 
great  thirst. 

II.  Stage  of  Fever  and  Inflammation. — 
This  stage — the  stage  of  reaction — begins  on 
the  second  or  third  day.  The  pain  subsides, 
the  appetite  is  lost,  and  constipation,  or  it  may 
be  dysenteric  diarrhoja,  is  present.  There  is  a 
general  congestion  of  the  internal  viscera,  which 
may  give  rise  to  various  clinical  complications. 
Thus  albuminuria  is  very  constantly  present  in 
cases  of  extensive  burning,  especially  when  the 
temperature  is  raised  to  101°  F.  or  higher.  He- 
spiratory  complications  in  the  form  of  bronchitis, 
broncho  -  pneinaonia,  or  pleurisy  are  common 


sequelae  of  burns,  especially  of  those  occurring 
over  the  thorax.  Laryngitis  and  oedema  glottidis 
not  infrequently  follow  scalds  produced  by  the 
inhalation  of  steam,  or  from  drinking  very  hot 
fluids  or  caustics. 

The  intestinal  complications  vary  from  a  slight 
catarrh  with  diarrhcea  to  severe  degrees  of  in- 
flammation and  ulceration  of  the  intestinal 
mucous  membrane.  Ulceration  of  the  duodenmu, 
leading  to  perforation,  has  been  observed  in 
cases  of  severe  burning,  but  its  frequency  and 
clinical  importance  aj^pear  to  have  l)een  exagger- 
ated. It  has  been  ascribed  to  the  digestive 
action  of  the  gastric  juice  on  the  devitalised 
mucous  lining  of  the  gut. 

Cerebral  complications  in  the  form  of  men- 
ingitis or  cerebritis  are  not  infrequent  after 
burns  implicating  the  scalp  and  neck,  and  are 
evidenced  by  cerebral  irritation  or  delirium 
followed  by  convulsions  and  coma. 

III.  Stage  of  Suppuration. — This  stage  begins 
when  the  sloughs  separate,  and  its  duration  and 
severity  largely  depend  upon  the  success  which 
attends  the  eflbrts  made  to  secure  asepsis  in  the 
local  condition.  In  severe  cases  with  marked 
septic  infection  it  may  be  very  prolonged.  The 
patient  gradually  loses  strength,  and  evidences 
of  septic  absorption  in  the  form  of  septicfemia 
or  pytemia  manifest  themselves.  At  one  time 
tetanus  was  a  not  infrequent  sequel.  Should 
the  suppuration  be  profuse  and  long-continued, 
waxy  degeneration  of  the  liver,  kidneys,  or 
intestines  may  supervene,  and  death  result 
from  hectic.  In  this  stage  death  has  been 
attributable  in  some  cases  to  perfoi-ation  of  a 
duodenal  ulcer. 

Local  Phenomena. — The  description  of  the 
diffei'ent  degrees  of  burns  may  be  prefaced  with 
the  remark,  that  clinical  cases  almost  invariably 
illustrate  more  than  one  degree  of  burning. 
The  deeper  varieties  are  always  accompanied  liy 
those  of  less  severity,  and  the  clinical  picture  is 
made  up  of  the  combined  chai'acteristics  of  all. 
Further,  it  may  be  said  that  it  is  often  ex- 
tremely difficult  to  determine  the  exact  depth 
of  a  burn  immediately  after  it  occurs ;  some- 
times it  turns  out  less  severe  than  it  appeared 
at  first  sight,  but  oftener,  perhaps,  more  so. 

Burns  of  the  First  Degree. — Ili/j^eramia  or 
Erythema.  —  These  are  usually  produced  by 
flame  in  contact  with  the  skin  for  a  very  short 
time;  by  solids  or  li(iuids  below  100°  C;  or 
they  may  result  from  prolonged  exposure  to 
the  summer  sun's  rays. 

The  pain  is  acute  while  it  lasts,  but  it  usually 
passes  off  in  a  few  hours.  The  part  is  of  a 
bright  red  or  purple  hue,  which  disappears 
temporarily  under  the  pressure  of  the  finger, 
and  which  gradually  blends  with  the  normal 
colour  of  the  skin  around.  There  is  a  transitory 
swelling  of  the  burned  area,  with  perhaps  slight 
oozing  of  serum  from  the  surface,  and  the  super- 
ficial layers  of  the  cuticle  usually  peel  oft'  later. 
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JSuRNS  OF  THE  Second  Degeee.- — Vesication. — 
More  prolonged  exposure  to  flames,  solids,  or 
fluids  at  or  above  100°  C,  or  direct  application 
of  steam,  are  the  common  causes  of  burns  of 
the  second  degree. 

Here  and  there  over  an  area  which  presents 
all  the  features  of  a  burn  of  the  first  degree  to 
an  aggravated  extent,  there  appear,  either  im- 
mediately after  the  accident,  or,  more  frequently, 
not  till  some  hours  later,  a  number  of  vesicles 
or  blisters.  Each  vesicle  consists  of  a  raised 
portion  of  epidermis,  under  which  may  be  seen 
serum  of  a  yellowish  or  brownish  colour.  Some- 
times the  vesicles  burst,  the  serous  or  sanious 
fluid  escapes,  and  the  surface  underneath  is  seen 
to  be  of  a  bright  scarlet  colour,  the  papillae 
of  the  skin  standing  out  as  fine  velvety  pro- 
jections, excessively  sensitive  to  pressure  or 
friction,  and  from  which  serous  fluid  freely 
oozes.  No  permanent  scar  remains  after  the 
healing  of  such  burns,  but  the  part  may  for 
some  time  show  a  slight  depression  or  dark- 
coloured  pigmentation.  Infection  by  septic 
bacteria  may  induce  superficial  suppuration, 
and  so  delay  repair. 

Burns  of  the  Third  Degree. — Partial  De- 
struction of  the  True  Shin. — This  usually  results 
from  contact  with  hot  metals,  the  prolonged 
application  of  flames,  or  from  fluids  at  a  tem- 
perature above  100°  C. 

The  epidermis,  Malpighian  layers  of  the  skin, 
and  the  papillEe  are  more  or  less  disorganised, 
and  patches  may  be  completely  destroyed,  leav- 
ing hard,  dry,  and  shrunken  sloughs  of  a  yellow 
or  black  colour,  and  quite  insensitive.  The 
surrounding  areas  show  damage  to  the  first  and 
second  degrees.  The  pain  in  these  burns  is 
intense,  but  passes  off'  during  the  first  day,  to 
return  again,  however,  when,  about  the  sixth 
or  seventh  day,  the  sloughs  separate  and  expose 
the  nerve  filaments  of  the  underlying  skin. 
Granulation  tissue  fills  up  the  gap,  and  by  its 
contraction  may  lead  to  a  certain  amount  of 
depression  in  the  pale  scar  which  results. 

Burns  of  the  Fourth  Degree. — Total  De- 
struction of  the  True  Skin. — Any  form  of  intense 
heat  if  sufficiently  long  applied  may  produce 
burning  to  the  fourth  degree.  The  local  de- 
struction of  tissue  extends  right  through  the 
true  skin  and  usually  involves  the  underlying 
connective  tissue  and  fat.  Large  black,  dry 
eschars  are  formed,  around  which  a  ring  of 
white  tissue  is  seen,  and  outside  this  a  zone  of 
intense  congestion  which  gradually  merges  into 
the  normal  skin.  As  the  cutaneous  nerves  are 
completely  destroyed  in  burns  of  this  degree, 
pain  is  not  severe.  Infection  is  very  prone  to 
occur  by  organisms  passing  from  the  surround- 
ing skin  into  the  sloughs,  and  profuse  suppura- 
tion often  ensues.  Cicatrisation  is  always  slow, 
and  leaves  deep,  irregular,  and  often  puckered 
cicatrices,  which  by  their  contraction  in  coui'se 
of  time  tend  to  produce  varying  degrees  of 


deformity  according  to  their  situation.  In  the 
region  of  the  neck,  the  face,  or  the  flexures 
of  large  joints  the  distortion  is  often  extreme, 
and  may  call  for  active  surgical  interference  to 
remedy  it. 

Burns  of  the  Fifth  Degree. — Charring  of 
Muscles. — This  degree  of  burning  is  frequently 
met  with  in  epileptic,  apoplectic,  or  alcoholic 
persons  who,  while  unconscious,  have  remained 
for  a  prolonged  period  in  contact  with  hot 
metal,  flame,  or  chemicals.  All  the  tissues  of 
the  part  down  to  the  muscles  are  destroyed,  and 
joints  or  serous  cavities  may  be  opened  into. 

Large  nerves  or  vascular  trunks  may  be  im- 
plicated, and  profuse  hajmorrhage  may  occur, 
either  at  the  time  of  the  accident,  or  later  when 
the  sloughs  separate  by  suppuration.  Septic 
infection  of  any  synovial  or  serous  cavity  which 
happens  to  be  implicated  is  more  than  prob- 
able. 

In  many  cases  the  only  hope  for  the  patient 
lies  in  amputation. 

Burns  of  the  Sixth  Degree. — Char-ring  of 
Bones. — When  burning  goes  to  this  extent  the 
result  is  usually  fatal,  and  when  a  limb  is 
implicated  amputation  is  imperative. 

Pathology  of  Burns. — The  cause  of  death  in 
rapidly  fatal,  extensive,  superficial  burns  is  the 
chief  point  of  pathological  interest.  It  has  long 
been  recognised  that  the  general  constitutional 
disturbance  following  extensive  superficial  burns 
is  proportionately  much  greater  than  is  observed 
in  severe,  deep  burns.  As  Bardeen  puts  it, 
"  There  seems  to  be  something  especially  noxious 
in  the  merely  superficial  burn."  Such  injuries 
are  almost  universally  fatal,  especially  in  children, 
when  more  than  one-half  of  the  surface  of  the 
body  is  involved,  even  should  the  burns  be  of 
the  most  superficial  kind.  Many  theories  have 
from  time  to  time  been  put  forward  to  explain 
this  fact.  Thus  the  views  that  the  grave 
symptoms  residting  so  often  in  death  are  due  to 
interference  with  the  respiratory,  the  excretory, 
the  heat  -  regulating,  or  even  the  protective 
functions  of  the  skin,  have  each  had  their  advo- 
cates. More  extended  observation  by  modern 
methods,  however,  has  thrown  doubt  upon  most 
of  these  theories. 

The  chief  naked-eye  lesions  found  after  death 
have  been  a  general  hypersemia  of  the  organs 
of  the  abdominal,  thoracic,  and  cerebro-spinal 
cavities,  sometimes  accompanied  by  serous  or 
sanious  exudation — conditions  which  have  been 
attributed  to  a  reflex  vasomotor  disturbance. 

These  changes  appear  to  take  some  time  to  be 
produced,  because  if  death  be  very  rapid  they 
are  not  observed.  If  the  patient  survive  a  few 
days,  active  inflammatory  signs  may  supervene 
in  the  intestinal  canal,  lungs,  pleura,  kidneys, 
or  meninges,  and  ulceration  may  follow  in  the 
stomach  or  duodenum.  The  relative  frequency 
of  these  lesions  may  be  gathered  from  the  follow- 
ing statistics  of  200  cases  by  Schjerning : — 


BURNS  AND  SCALDS 


37 


Hypera;mia  of  brain 
Hyperiiemia  of  lungs 
Nephritis 
Pneumonia 

Hypenemia  of  intestines 
Pleurisy 

Ulcer  of  duodenum 
Meningitis 


occurred  in  49  p.c. 

„    36-5  „ 
28-2 
27 
oo-o 

„    18-8  „ 

„    12-4  „ 

„    10-5  „ 


There  is  also  a  jjrofound  alteration  of  the 
blood  in  these  cases.  Its  specific  gravity  is  in- 
creased, the  polymorpho-nuclear  leucocytes  are 
increased  in  number,  the  red  cells  run  together 
and  idtiniately  break  down,  and  the  hicmoglobin 
set  free  is  deposited  in  the  epithelial  cells  of  the 
tubules  of  the  kidney,  where  it  produces  irrita- 
tion followed  by  heemoglobinuria. 

Thrombi  and  small  extravasations  are  found 
in  many  situations  throughout  the  body,  prob- 
ably due  to  the  action  of  a  fibrin-ferment,  of 
which  two  have  been  isolated,  one  a  body  like 
muscarin,  the  other  belonging  to  the  pyridine- 
chinoline  groiip. 

Some  interesting  clinical  and  experimental 
observations  by  Korolenko  throw  light  on  these 
morbid  appearances.  He  found  both  in  patients 
and  animals  dying  after  severe  superficial  burns, 
that  the  ganglion  cells  of  the  solar  plexus  had 
undergone  degenerative  changes,  varying,  accord- 
ing to  the  severity  of  the  injury,  from  slight 
oedema  to  complete  destruction  of  their  proto- 
plasm with  disappearance  of  their  nuclei.  From 
his  experiments  he  concludes  that  the  solar 
plexus  is  subjected  to  a  reflex  excitation,  which 
passes  out  to  the  abdominal  circidatory  system, 
producing  spasm  of  the  vessels,  including  those 
supplying  the  ganglia  themselves,  whereby 
nutrition  sufters.  In  the  rapidly  fatal  cases  the 
vessels  remain  spasmodically  contracted,  and 
hypera}mia  of  the  abdominal  organs  is  not 
observed.  In  the  less  severe  cases  the  spasm  of 
the  vessels  is  followed  by  a  passive  dilatation 
which  explains  the  hypcriX'mia  of  the  viscera. 
The  influence  of  the  solar  plexus  upon  the  heart 
may  also  be  a  factor  in  producing  death. 

Bardeen  has  recently  observed  marked  changes 
in  all  the  lymphatic  tissues  of  the  body,  from  the 
small  nodules  of  lymphocytes  in  Glisson's  capsule 
to  the  largest  lymphatic  glands — consisting  in 
general  oedema  of  the  lymph  tissue,  especially 
at  the  germinal  centres,  with  swelling  of  the 
individual  cells  and  breaking  up  of  their  nuclei  ; 
and  the  appearance  of  certain  large  flattened 
endothelial  cells  having  a  phagocytic  action. 
He  also  found  in  his  cases  marked  cloudy  swell- 
ing of  the  liver  and  kidney,  and  softening  and 
enlargement  of  the  spleen. 

The  morbid  findings  throughout,  therefore, 
are  so  like  those  met  with  in  diseases  where  the 
presence  of  a  tn.rine  is  known  to  produce  them, 
that  it  seems  highly  probable  that  death  in 
rapidly  fatal  cases  of  burning  admits  of  a 
similar  explanation,  although  the  source  and 
nature  of  the  toxine  are  as  yet  undetermined. 


Local  Histological  Changes. — The  most  note- 
worthy changes  following  the  application  of 
heat  to  the  surface  of  the  body  are  the  coagida- 
tion  of  the  protoplasm  of  the  cells,  and  its  sub- 
sequentdisorganisation.  The  collagenous  bundles 
in  the  immediate  vicinity  of  the  charred  tissues 
become  swollen  and  thickened,  and  large  irregular 
spaces  are  formed  by  the  sudden  formation  of 
steam  in  the  tissues.  The  papillse  are  swollen, 
thickened,  and  spherical,  and  become  loosened 
from  the  epidermis.  By  the  over-stretching  of 
the  horny  layer  of  the  skin  and  the  sudden 
evolution  of  steam,  the  epidermis  is  raised,  and 
bulke  form.  Into  these  serum,  sometimes  mixed 
with  blood,  is  eft'used.  The  blood-vessels  and 
lymphatics  of  the  tissues  are  seared  and  occluded. 
The  zone  surroiniding  the  destroyed  tissue  is 
congested  and  swollen,  and  shows  considerable 
infiltration  with  leucocytes.  The  separation  of 
eschars  is  effected  by  the  growth  of  granulation 
tissue. 

Treatment 

Of  the  General  Condition. — During  the  stage 
of  collapse  or  shock  the  patient  must  be  kept 
warm  by  means  of  hot  bottles,  warm  blankets, 
or  cotton-wool.  Alcoholic  stimulants,  cither  by 
the  mouth  or  as  an  enema,  are  clearly  indicated, 
and  should  be  given  freely.  Hypodermic  in- 
jections of  ether,  strychnine,  or  brandy  may  be 
called  for. 

When  pain  is  severe,  morphia  must  be  in- 
jected hypodermically. 

As  improvement  takes  place,  hot  drinks  will 
do  good  if  the  patient  can  take  them. 

Local  Treatment. — It  cannot  be  too  strongly 
urged  that  burns  must  be  treated  on  the  same 
rigidly  antiseptic  lines  as  other  surgical  wounds. 
In  this  connection  it  is  important  to  note  that 
Unna  has  invariably  found  pyogenic  bacteria  in 
the  bulla)  of  burns. 

The  first  step,  therefore,  is  thorough  purifica- 
tion by  antiseptic  agents,  and  that  this  may  be 
satisfactorily  accomplished  a  general  antesthetic 
is  in  most  cases  necessary.  In  the  subsequent 
dressings  of  extensive  burns,  especially  in 
children,  the  value  of  a  general  ansesthetic  can 
scarcely  be  over-estimated.  The  clothes  are 
cai'efully  removed,  the  burned  area  thoroughly, 
yet  gently,  washed  with  warm  boracic  lotion  or 
a  1  in  100  solution  of  lysol.  Blisters  are  opened 
and  the  raised  epithelium  removed ;  and  a  final 
wash  with  normal  salt  solution,  to  get  rid  of  any 
excess  of  antiseptic,  completes  the  preliminary 
purification. 

The  local  application  to  be  used  depends 
largely  upon  the  depth  of  the  burn,  its  extent, 
and  the  time  which  has  elapsed  since  its  occur- 
rence. In  all  cases  the  following  indications 
have  to  be  met — (1)  the  relief  of  pain  ;  (2)  the 
prevention  of  sepsis  ;  and  (3)  the  promotion  of 
cicatrisation. 

Local  Treatment  of  Recent  Burns  of  First, 
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Second,  Third,  and  Fourth  Degrees. — Picric 
Acid. — Within  recent  years — thanks  to  Thiery 
and  others  of  the  French  school — we  have 
found  in  picric  acid  an  agent  which  meets  all 
our  requirements  in  a  way  not  previously 
attained  by  the  older  methods.  It  is  employed 
in  solutions  varying  in  strength  from  1  in  100, 
which  is  practically  a  saturated  watery  solution, 
to  1  in  50  when  alcohol  is  added.  It  may  be 
dissolved  in  sulphuric  ether  forming  a  solution 
of  about  I  in  20,  which  is  painted  on  to  the 
affected  area,  and  on  the  evaporation  of  the 
ether  leaves  a  covering  of  a  very  fine  powder  of 
picric  acid. 

A  useful  lotion  of  moderate  strength  is  made 
as  follows : — 

Take  of  Picric  acid      .       .       •    I2  drachm. 
Absolute  alcohol  .        .        .3  ounces. 
Distilled  water  to         .       .    40  ounces. 
Dissolve. 

After  thorough  purification  of  the  burned 
area  by  antiseptic  lotions,  pads  of  lint  or  sterilised 
gaiize  are  lightly  wrung  out  of  this  solution, 
and  applied  over  all  the  affected  surface  and  for 
some  distance  beyond.  A  moderately  thick 
layer  of  antiseptic  wool  is  put  on  over  this  and 
retained  in  position  by  a  bandage,  preferably  a 
many-tailed  bandage,  to  obviate  the  necessity 
for  much  movement  during  dressings.  A  splint 
to  ensure  rest  is  advantageous  when  possible. 
It  is  important  to  observe  that  the  dressing  is 
applied  ivitkout  any  waterproof  covering — that 
is  to  say,  it  is  not  in  the  form  of  a  poultice. 

This  dressing  may  be  left  in  position  for  from 
three  to  seven  days,  according  to  the  severity  of 
the  burn  and  the  degree  of  asepticity.  In  burns 
of  the  first  and  second  degrees  it  will  be  found 
that  in  three  or  four  days  all  will  be  healed 
under  a  single  application.  In  deeper  burns, 
especially  when  the  asepsis  may  not  be  absolute, 
it  is  well  to  change  the  dressing  on  the  third  or 
fourth  day.  Any  portion  of  the  original  dress- 
ing which  remains  perfectly  dry  and  adherent 
to  the  surface  need  not  be  removed,  but  should 
simply  be  moistened  by  pouring  a  stream  of 
picric  acid  lotion  over  it.  Any  parts  of  the 
dressing  which  are  moist  from  discharge  must 
be  removed,  the  surface  thoroughly  purified 
with  boracic  acid  or  lysol,  and  the  picric  acid 
pads  reapplied.  The  dressing  should  be  repeated 
once  or  twice  a  week  according  to  circumstances. 

Among  the  advantages  of  the  picric  acid 
method  may  be  mentioned  its  simplicity  and 
safety,  as  well  as  the  infrequency  with  which 
dressings  have  to  "be  changed.  In  a  very  few 
cases  it  has  been  found  to  cause  temporary  pain, 
but  in  the  vast  majority  it  is  not  only  painless 
but  even  anodyne.  Although  not  a  powerful 
antiseptic  it  is  sufficiently  strong  to  maintain 
the  asepticity  of  a  burn  which  has  been  carefully 
purified  at  the  outset.  Its  absolute  dryness  is 
an  important  factor  in  preventing  the  develop- 


ment of  septic  bacteria.  But  its  most  valuable 
feature  as  a  dressing  for  burns  is  the  marked 
power  it  has  of  promoting  the  proliferation  of 
epithelium  —  its  keratoplastic  action  —  which 
seems  to  depend  iipon  the  coagulation  of  the 
albuminous  exudate  from  the  injured  surface 
forming  a  non-irritating,  aseptic  protection  to 
the  young  epithelial  cells. 

Its  only  disadvantages  are  that  it  temporarily 
stains  the  skin  of  the  patient,  and  the  hands  of 
the  surgeon  and  nurses.  This  to  a  large  extent 
may  be  prevented  by  smearing  the  hands  with 
vaseline  before  using  it,  and  afterwards  washing 
in  methylated  spirit  or  turpentine.  Stains  on 
cotton  or  linen  clothes  are  readily  removed  by 
ordinary  laundry  processes,  but  remain  per- 
manent in  woollen  and  flannel  articles. 

In  a  few  isolated  cases  toxic  symptoms — 
nausea,  vomiting,  diarrhoea,  dark-coloured  urine, 
yellowness  of  skin,  and  drowsiness — have  been 
alleged  to  follow  its  use,  but  those  who  have 
had  most  experience  with  picric  acid  have  not 
observed  any  symptoms  attributable  to  its 
absorption.  The  writer,  after  an  experience  of 
over  two  hundred  and  fifty  cases  treated  by 
this  method,  has  not  yet  met  with  any  untoward 
effects.  In  young  children  the  solution  may  be 
diluted  to  about  half  its  strength  with  advantage. 

The  results  are  best  in  superficial  burns  of 
the  first,  second,  and  third  degrees,  but  the 
agent  is  useful  as  a  primary  dressing  in  burns 
of  all  degrees.  After  the  sloughs  have  separated 
and  a  granulating  sui-face  is  left,  the  usual 
applications  for  an  aseptic  healing  sore  should 
be  substituted.  When  the  area  is  large  and 
cicatrisation  slow,  recourse  should  be  had  to 
skin-grafting  by  Thiersch's  or  one  of  the  other 
methods  available. 

Ichthyol  and  Thiol. — These,  as  antiseptics  and 
keratoplasties,  are  inferior  to  picric  acid.  They 
both  cause  considerable  pain  when  first  applied, 
but  this  soon  passes  off.  Ichthyol  is  applied  as 
a  30  per  cent  solution  in  water ;  thiol,  either  in 
watery  solution  1  in  4,  or  as  a  powder,  mixed 
with  subnitrate  of  bismuth  and  a  small  quantity 
of  iodoform. 

Aseptic  Treatment. — Mme.  Nageotte  has  ad- 
vocated the  treatment  of  burns  by  simple  aseptic 
dressings  after  thorough  preliminary  purifica- 
tion with  chemical  antiseptics.  The  results 
have  not  been  entirely  satisfactory,  doubtless 
from  the  difficulty  of  obtaining  absolute  asepsis, 
and  from  the  absence  of  any  agent  active  in  the 
promotion  of  epithelial  regeneration. 

Moist  Applications ;  greasy  substances,  like 
carron  oil,  carbolic  oil,  and  boracic  ointment ; 
substances  calculated  to  occlude  the  burn,  like 
collodion,  dry  powders,  etc.,  are  only  mentioned 
to  be  condemned.  They  entirely  fail  to  meet 
the  indications  for  the  rational  treatment  of 
burns  on  modern  lines,  and  should  be  aban- 
doned. 

Treatment  of  Complications. — Renal,  pul- 
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monary,  cerebral,  and  other  clinical  complica- 
tions of  burns  are  treated  on  the  same  lines  as 
similar  conditions  ai'ising  from  other  causes,  and 
do  not  call  for  further  mention  here. 

TjiEATMENT  OF  THE  JiESULTS  OF  BVHN^.  UlcerS. 

■ — After  the  sloughs  liave  separated  from  a  burn 
and  a  stage  of  suppuration  has  been  reached,  an 
ulcerated  surface  is  left  which  must  be  treated 
on  the  principles  governing  the  management  of 
ulcers.  In  the  covering-in  of  raw  areas  left  by 
burns,  skin-grafting  finds  one  of  its  most  useful 
applications.  Means  should  be  taken  to  prevent 
the  production  of  deformities  by  the  contracting 
scars  during  the  healing  of  these  ulcers. 

Cicatrices. —  The  cicatrices  following  burns 
often  constitute  serious  disfigurements,  many 
of  which  may  be  amended  by  plastic  surgei'y. 
Tliey  are  also  particularly  prone  to  the  various 
diseases  of  cicatrices  {'/-v.). 

Deformities. — The  contraction  of  extensive 
cicatrices,  especially  in  the  region  of  the  face, 
neck,  and  flexures  of  joints,  often  leads  to  con- 
siderable deformity  and  interference  with  func- 
tion, for  which  plastic  operations  may  do  good. 

Medico-Legal  Aspects 

For  medico-legal  inquiries  the  following  points 
may  be  noted  : — 

The  Mode  of  Production. — Moist  heat  in  the 
form  of  boiling  water  or  steam  leaves  a  wide- 
spread, red,  soft,  and  sodden  condition  of  the 
skin  and  underlying  parts,  without  any  actual 
destruction  of  tissues.  Dry  heat  from  molten 
metal,  red-hot  solids,  resins,  etc.,  results  in  a 
more  limited  damage  of  the  tissues,  which  will 
be  blackened,  dry,  and  more  or  less  completely 
destroyed  by  charring.  The  damage  done  by 
Itoiling  oils  resemliles  that  from  dry  heat  more 
than  from  moist,  while  flames  produce  injiunes 
simulating  both.  The  hairs  of  a  part  are 
singed  by  dry  heat,  but  remain  intact  after  the 
application  of  moist  heat. 

The  Jiesu/ts  of  Explosions. — The  injuries  re- 
sulting from  explosions  of  gas  are  of  wide 
extent  and  superficial,  and  consist  chiefly  in 
scorching  of  the  surface.  In  ginipowder  ex- 
plosions there  are  numerous  sniidl  particles  of 
carbon  embedded  in  the  skin. 

Was  the  person  alive  or  dead  when  burned  ? — 
In  conflagrations  persons  are  often  suftbcated  by 
smoke,  gases,  or  dust  without  being  burned. 
In  other  cases  they  may  be  killed  by  suftbcation 
and  then  burned.  If  there  are  vesicles  on  the 
skin,  surrounded  by  a  red  and  swollen  area,  and 
containing  serous  or  sanious  fluid,  the  pre- 
sumption is  that  the  person  was  alive  when 
burned.  The  absence  of  these  signs,  however, 
does  not  negative  the  life  of  the  person  when 
subjected  to  the  fire,  as  they  often  take  some 
hours  to  appear,  and  death  may  have  ensued 
before  they  had  time  to  form.  The  skin  under 
a  vesicle  produced  during  life  is  intensely  in- 
jected, while  that  on  a  body  burned  after  death 


is  hard,  dry,  and  yellow,  and  any  blister  which 
may  have  formed  only  contains  gas.  It  is  to 
be  kept  in  mind,  however,  that  heat  applied  to 
a  dead  body  while  still  warm  produces  appear- 
ances closely  resembling  those  of  burns  inflicted 
during  life.  The  main  difference  is  that  the 
fluid  in  the  vesicles  in  the  former  case  is  thin 
and  watery,  and  contains  a  very  small  pro- 
portion of  albumen. 

In  burns  produced  by  red-hot  solids  during 
life  the  skin  round  the  destroyed  tissue  is  usually 
white,  with  a  deep  red  ring  beyond  it.  In  a 
dead  body  this  red  area  is  absent,  and  the  whole 
of  the  destroyed  surface  is  deadly  white. 

How  long  did  the  pjerson  survive  the  hurniiuj  ? 
— This  question  will  be  answered  by  noting 
whether  there  are  present  only  the  signs  of 
actual  burning,  or  whether  advanced  inflam- 
matory signs  have  supervened.  Suppuration, 
the  separation  of  sloughs,  the  formation  of 
granulation  tissue,  and  the  onset  of  gangrene 
indicate  a  considerable  lapse  of  time. 

Marks  of  Violence  on  a  Burned  Body. — The 
body  may  have  been  burned  to  conceal  marks 
of  violence.  Careful  examination  may  reveal 
such  marks,  unless  the  destruction  be  too  com- 
plete. 

Spontaneous  Combustion. — It  is  almost  need- 
less to  say  that  the  belief  that  spontaneous 
combustion  may  take  place  in  the  human  body 
can  no  longer  be  maintained. 

Burns,  Diameter  of.— The  diameter 
measured  from  the  promontory  of  the  sacrum 
to  the  crest  of  the  pubes,  above  the  obturator 
foramen  ;  the  sacro-pectineal  diameter. 

Burquism.— Metallotherapy;  Perkinism ; 
tractoration.  See  Hysteria  {Treatment  by 
Suggestion). 

Bursse,  Injuries  and  Diseases 
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See  also  Elbuw-Joint,  Injuries  and  Diseases 
(Bursitis) ;  Ganglion  {Diagnosis) ;  Hip-Joint, 
Injuries  {Bursal  Enlargements);  Hip -Joint, 
Diseases  {Bursce)  ;  Knee -Joint,  Diseases 
{Bursce)  ;  Shoulder,  Diseases  and  Injuries 
{Bursal  Enlargements) ;  Syphilis  {Bursx). 

Introduction.  —  Two  varieties  of  Bursas  are 
found,  the  true  and  the  false.    A  true  bursa  is 
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constant,  while  a  false  bursa  appears  adven' 
titiously  over  some  abnormal  prominence  of 
bone,  e.g.  the  so-called  bunion,  or  the  thickening 
over  the  prominent  spinous  processes  in  an 
angular  deformity  of  the  spine.  The  size  of  a 
false  bursa  is  a  fair  indication  of  the  duration 
of  the  abnormal  prominence  of  bone,  and  the 
longer  the  false  bursa  has  existed,  the  nearer 
does  it  approach  in  structure  to  the  true  bursa. 
A  true  bursa  is  a  simple  synovial  sac  placed 
between  two  surfaces  to  prevent  friction,  and 
such  sacs  are  either  deep-seated  or  subcutaneous. 

In  structure  a  bursa  is  a  sac  consisting  ex- 
ternally of  areolar  tissue  of  varying  density, 
and  lined  internally  by  a  more  or  less  perfect 
synovial  membrane  of  flattened  cells.  The  cells 
are  not  continuous  over  the  whole  surface  of 
the  synovial  membrane,  but  are  distributed  in 
patches,  the  spaces  between  being  filled  by  the 
ground  substance  of  the  comiective  tissue  of  the 
wall.  Numerous  blood-vessels  and  some  nerves 
are  found  in  the  walls,  and  when  enlargement 
takes  place  the  vessels  increase  in  size  and 
number.  The  cavity  of  a  bursa  is  a  lymphatic 
space  in  the  same  sense  as  is  the  synovial  cavity 
of  a  joint ;  in  fact,  a  bursal  cavity  is  an  isolated 
articular  cavity.  The  false  bursje  are  at  first 
recesses  in  the  subcutaneous  connective  tissue, 
and  are  not  bounded  by  true  synovial  mem- 
brane ;  but  after  a  time  patches  of  cells  which 
have  an  epithelioid  appearance  are  seen  in  the 
walls,  and  a  more  or  less  perfect  bursal  cavity 
is  formed.  The  synovial  sheaths  of  tendons  are 
true  bursfe,  and  facilitate  the  movements  of  the 
tendons  in  their  osseo-fibrous  grooves.  These 
sheaths  in  no  way  differ  in  structure  from  bursje. 

Situations  of  Burs^e.  —  In  the  head,  neck, 
and  trunk.  Apart  from  the  intra  -  articular 
synovial  sacs  of  the  temporo-maxillary,  verte- 
bral, and  intercostal  articulations,  bursse  are 
here  very  few  in  number.  An  important  one  is 
intei-posed  between  the  posterior  surface  of  the 
body  of  the  hyoid  bone  and  the  thyro-hyoid 
ligament.  It  sometimes  becomes  enlarged  and 
forms  an  encysted  fluid  swelling,  projecting  in 
the  floor  of  the  mouth. 

In  the  upper  extremity  bursee  are  very 
numerous.  An  important  one  surgically  is  the 
large  subscapular  bursa  between  the  sub- 
scapularis  and  the  deeper  muscles.  This  bursa 
is  often  the  site  of  the  dry  form  of  bursitis, 
when  movements  of  the  scapula  become  painful, 
limited,  and  accompanied  by  distinct  creaking. 
If  fluid  is  poured  out  the  scapula  is  displaced 
backwards.  A  large  subcutaneous  and  often 
false  bursa  is  found  over  the  acromion  process 
of  the  scapula,  especially  in  those  who  carry 
weights  on  their  shoulders.  In  the  immediate 
neighbourhood  of  the  shoulder-joint  are  three 
bursse,  one  beneath  the  tendon  of  the  subscapu- 
laris,  which  frequently  communicates  with  the 
joint,  one  beneath  the  tendon  of  the  infra- 
spinatus, which  rarely  opens  into  the  joint,  and 


one  large  sac  beneath  the  deltoid,  which  has  no 
dii'ect  connection  with  the  joint.  The  investing 
sheath  of  the  long  head  of  the  biceps  may  be 
regarded  as  a  bursa.  Between  the  tendon  of 
the  teres  minor  and  the  shoulder  a  bursa  is 
occasionally  found,  and  one  between  the  tendons 
of  the  teres  major  and  latissimus  dorsi.  In  the 
neighbourhood  of  the  elbow-joint  are  three  well- 
known  burScB,  one  between  the  skin  and  ole- 
cranon process,  a  second  between  the  tendon  of 
the  triceps  and  the  upper  part  of  the  olecranon, 
and  a  third  intervening  between  the  biceps 
tendon  and  the  tuberosity  of  the  radius.  At 
the  wrist  the  tendons  of  both  the  superficial 
and  deep  flexors,  as  well  as  the  median  nerve, 
are  surrounded  beneath  the  annular  ligaments 
by  a  large  loose  synovial  membrane  which 
extends  upwards  to  the  radio-carpal  articulation 
and  downwards  to  a  little  beyond  the  bases  of 
the  metacarpal  bones,  being  prolonged  farther 
down  in  the  tendons  of  the  little  finger  than  in 
the  others.  A  sheath  exists  around  the  tendon 
of  the  flexor  longus  pollicis  as  it  passes  beneath 
the  annular  ligament  and  communicates  with 
the  large  flexor  bursa  at  the  upper  border  of  the 
annular  ligament.  The  large  bursa  of  the  palm  of 
the  hand  is  important  as  the  site  of  the  so-called 
"compound"  ganglion  or  tubercular  form  of  burs- 
itis. Beneath  the  insertions  of  the  following 
muscles  bursfe  are  found — extensor  carpi  radialis 
longior  and  brevier,  also  between  the  surface  of 
the  formermuscle  and  the  supinator brevis.  False 
burste  also  form  over  the  knuckles  and  inter- 
phalangeal  joints  in  those  who  labour  manually. 

In  the  p)elvis  and  lower  extremity  the  bursa 
over  the  tuber  ischii  is  large  and  multilocular, 
and  frequently  enlarges  in  tailors  and  weavers, 
hence  originates  the  expression  "  weaver's 
bottom."  Beneath  the  gluteus  maximus  are  two 
bursfe,  one  multilocular  between  it  and  the  great 
trochanter,  and  one  between  the  muscles  and 
the  vastus  externus.  Other  bursse  are  found 
beneath  the  insertions  of  the  gluteus  medius 
and  minimus,  while  between  the  obturator 
internus  and  the  margin  of  the  small  sciatic 
foramen  is  a  bursa  which  is  often  continuous 
with  another  between  the  tendon  of  the  muscle 
and  the  hip-joint.  At  the  front  of  the  joint  is 
a  bursa  beneath  the  psoas  which  often  com- 
municates with  the  joint.  Above  the  knee 
there  is  a  bursa  beneath  the  quadriceps  extensor, 
also  in  communication  with  the  joint.  The 
bursse  in  relation  with  the  patella  and  its 
ligament  are  three  in  number.  In  front  of 
the  lower  half  of  the  patella  and  upper  half 
of  the  ligament  is  the  pre-patellar  bursa  of 
"housemaid's  knee."  Over  the  lower  half  of 
the  ligament  is  a  second  bursa,  and  between  the 
ligamentum  patellse  and  the  tubercle  is  a  third 
bursa.  In  the  popliteal  space  are  the  following 
bursse  :  On  the  outer  side  and  above  the  joint 
are  found  one  beneath  the  outer  head  of  the 
gastrocnemius,  and  one  beneath  the  tendon  of 
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the  popliteus,  which  is  ahnost  always  an  exten- 
sion from  the  first.  On  the  outer  side  below 
the  joint  are  burste  between  the  tendons  of  the 
popliteus  and  biceps  and  the  external  lateral 
ligament.  On  the  inner  side  there  is  a  bursa 
between  the  inner  head  of  the  gastrocnemius 
and  the  femui-,  which  is  prolonged  between  that 
muscle  and  the  semi-membranosus,  and  often 
communicates  with  the  joint.  There  is  also  a 
bursa  between  the  semi-membranosus  and  the 
head  of  the  tibia  which  is  frequently  enlarged, 
and  sometimes  a  bursa  between  the  tendons  of 
the  semi-membranosus  and  semi-tendinosus.  A 
bursa  also  separates  the  tendons  of  the  three 
inner  ham-strings  from  the  internal  lateral 
ligament,  and  is  prolonged  beneath  the  insertion 
of  the  sartorius.  In  the  foot,  beneath  the  inser- 
tions of  the  tibialis  anticus  and  sometimes  of 
the  peroneus  brevis  a  bursa  is  foiuid.  One 
important  bursa  is  found  between  the  upper 
part  of  the  posterior  surfaces  of  the  os  calcis 
and  the  tendo  Achillis.  It  is  frequently  in- 
flamed, and  the  affection  so  constituted  is  called 
"  Achillodynia." 

Injuries  of  Burs^. — These  structures,  from 
their  exposed  situations,  are  particularly  liable 
to  traumata  either  of  accidental  and  violent 
character,  or  of  a  frequently  recurring  nature, 
and  from  the  latter  originates  the  condition 
known  as  chronic  bursitis.  A  blow  in  the 
neighbourhood  of  a  bursa  results  either  in  a 
contusion  around  the  bursa  or  hajmorrhage  into 
the  bursal  cavity  from  rupture  of  the  vessels 
supplying  it,  an  event  especially  liable  to  occur 
in  a  hajmophilic  patient,  or  the  bursa  is  rup- 
tured, a  very  probable  event  if  it  already 
contains  fluid,  or  it  may  be  cleanly  torn  open 
or  lacerated.  Injuries  not  suflicient  to  cause 
severe  haemorrhage  are  followed  by  acute  serous 
effusion.  But  if  hsemorrhage  occur  it  may 
either  be  absorbed  or  sometimes  followed  by 
suppuration,  or  failing  to  be  absorbed  it  results 
in  a  fibroid  bursa.  Blood  may  be  effused  in 
such  large  quantities  as  to  mask  a  severe  injury 
of  the  bone  beneath,  e.g.  fracture  of  the  patella 
or  of  the  olecranon. 

The  treatment  is  as  follows  : — If  there  is  no 
abrasion  of  the  surface  a  cooling  application 
should  be  employed  for  the  first  thirty-six  hours 
and  the  part  kept  at  rest.  Then  hot  applica- 
tions may  be  used  to  aid  absorption,  assisted 
by  pressure  and  gentle  friction.  Should  the 
part  become  acutely  inflamed,  it  is  better  to 
make  a  free  incision,  for  the  bursal  sac  is  a 
lymph  space  and  absorption  from  it  readily 
occurs.  If  the  bursa  is  wounded  or  lacerated  it 
should  be  thoroughly  cleansed  with  antiseptic 
fluids,  and  a  gauze  drain  placed  in  the  cavity  for 
two  days. 

Bursitis. — («)  The  Simple  Acute  Form  {Acute 
Hygroma)  is  etiologically  of  two  varieties,  Trau- 
matic or  Primary,  and  Secondary  from  extension 
of  inflammation  in  the  neighbourhood.  Trau- 


matic hygroma  follows  injuries,  especially  con- 
tusions and  penetrating  wounds ;  if  it  occur 
in  bursEB  already  inflamed,  suppuration  often 
ensues,  and  hygroma  is  occasionally  seen  from 
excessive  over-use.  The  secondary  form  is  due 
to  extension  to  the  bursal  sac  of  inflammation 
in  the  vicinity,  although  the  sac  may  not  be  in 
direct  communication  with  the  part.  Acute 
secondary  bursitis  is  therefore  seen  in  connec- 
tion with  a  boil,  carbuncle,  erysipelas,  suppura- 
tive arthritis.  The  secondary  form  is  either 
serous  or  suppurative,  and  the  latter  is  either 
localised  or  diffuse.  The  serous  form  (acute 
serous  hygroma)  is  accompanied  by  phenomena 
of  gravity  such  as  very  acute  pain,  redness, 
oedema,  and  the  formation  of  a  tumour  often 
within  the  first  twenty  hours.  If  the  effused 
fluid  remains  serous,  the  swelling  lessens  in  five 
or  six  days,  and  the  inflammatory  sym23toms 
subside,  and  the  hygroma  either  disappears  or 
becomes  chronic,  or  pus  may  form.  Should  the 
suppuration  be  localised  to  the  bursa,  it  will,  if 
left  to  itself,  burst,  either  externally  and  be 
followed  by  the  formation  of  two  or  three 
fistulous  openings,  after  which  the  bursa  may 
shrink  and  disappear ;  or  it  will  invade  the 
neighbouring  tissues  and  cause  extensive  cell- 
ulitis, and  we  have  seen  a  suppurating  bursa 
patellae  followed  by  necrosis  of  that  bone  and 
by  acute  arthritis.  The  treatment  is  evidently 
to  open  the  inflamed  bursa  freely  so  soon  as  any 
suspicion  of  pus  arises. 

{h)  Simj^ile  Chronic  Bursitis  {Chronic  Hy- 
groma).— Etiology.  —  It  frequently  follows  acute, 
but  more  often  is  the  result  of  occupation,  as  in 
housemaids,  cobblers,  tailors,  and  miners.  Ver- 
neuil  describes  bursee  as  existing  over  tumours, 
and  Cruveilhier  met  with  a  large  serous  bursa 
between  a  mammary  scirrhus  and  the  pectoralis 
major.  Pre-  and  peri-hernial  cysts  are  often 
bursal  in  their  nature.  False  burste  are  met 
with  over  the  prominences  in  club-foot  and  in 
bunion.  The  varieties  of  chronic  hygi'omata 
are  the  cystic,  proliferating,  fibrous,  and  htemor- 
rhagic.  A  cystic  hygroma  is  the  most  frequent, 
and  corresponds  pathologically  to  hj^drarthrosis. 
It  is  sometimes  bi-lobed  in  shape,  but  is  usually 
unilocular,  rarely  multilocular.  The  wall  is 
composed  of  thickened  fibrous  tissue,  carti- 
laginous in  places,  or  incrusted  with  calcareous 
plates,  and  the  bursa  often  lies  in  a  fatty 
envelope,  cf.  hygroma  lipomateux  de  la  nugue  in 
porters.  The  contents  are  either  clear  or  opaque 
fluid,  of  yellowish  colour,  varying  in  consistence 
and  containing  many  cholesterine  crystals. 
Sometimes,  however,  it  is  bloody  or  purulent. 
In  the  wall  there  are  often  large  arteries 
present,  which  may  give  rise  to  hremondiage. 
The  proliferating  hygroma  is  generally  uni- 
locular. The  cavity  contains  a  variable  quantity 
of  liquid,  and  has  loose  bodies  floating  in  it 
which  have  been  detached  from  the  interior  of 
the  sac.     On   the  latter  are  seen  numerous 
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vegetation -like  bodies  which  are  wart-like  in 
appearance,  sessile  or  pedunculated,  and  com- 
posed of  fibrous  tissue  infiltrated  with  cartilage, 
and  sometimes  with  uric  acid  or  phosphate  of 
lime.  The  fibrous  hygroma  is  met  with, 
especially  in  front  of  the  knee,  as  a  firm,  in- 
durated mass,  in  the  centre  of  which  is  found  a 
little  fluid.  The  hsemorrhagic  hygroma  is  either 
the  result  of  traumatism,  or  the  blood  may  be 
spontaneously  effused.  The  fluid  in  the  cavity 
is  thick  and  black,  or  may  consist  almost  entirely 
of  clotted  blood.  Volkmann  has  described  a 
parallel  condition  in  joints  as  "  pachysynovitis 
hfemorrhagica." 

The  symptoms  of  chronic  bursitis  are  not 
difficult  of  recognition.  In  an  appropriate 
situation  a  small  roimded  or  flattened  tumour 
commences  which  is  indolent,  nearly  painless, 
fluctuating,  and  on  pressure  may  be  rolled 
luider  the  hand,  giving  a  feeling  of  fine  crepita- 
tion. A  fibrous  hygroma  is  from  the  first  hard 
and  unyielding  in  character,  while  a  htemorrhagic 
hygroma  has  very  few  distinguishing  character- 
istics. The  course  of  a  hygroma  is  chronic.  It 
may  disappear  entirely,  or  it  may  luidergo  pro- 
gressive sclerosis  and  contraction  of  its  walls.  The 
chronically  enlarged  bursa  is  exposed  to  rupture, 
hfemorrhagic  effusion,  and  suppuration.  If  it  be 
subcutaneously  ruptured  the  fluid  is  absorbed 
by  the  tissues,  but  the  bursa  reappears. 

Treatment.  —  There  are  practically  two 
methods  of  treatment  —  obliteration  and  ex- 
cision of  the  sac.  In  the  early  stages  of  chronic 
bursitis,  if  the  irritating  cause  be  removed,  the 
bursa  will  often  subside,  only  to  reappear  when 
the  cause  is  at  work  again.  Counter-irritants 
are  sometimes  of  temporary  service.  The  means 
adopted  for  oljliteration  of  the  sac  are  incision, 
and  the  application  of  nearly  pure  carbolic  acid, 
or  simple  incision  and  stuffing  the  cavity  with 
gauze,  so  permitting  it  to  granulate  up  entirely. 
But  in  all  forms  of  chronic  bursitis  of  long 
standing,  especially  the  proliferating  and  fibrous, 
complete  removal  of  the  sac  is  necessary. 

(e)  Gouty,  Gonorrhoeal,  and  Rheumatic  Bursitis. 
— Allusion  has  already  been  made  to  the  deposit 
of  urate  of  soda  in  the  walls  of  burste,  and  if  the 
subject  be  affected  with  well-marked  gout,  this 
salt  is  often  deposited  continiiously  over  the 
whole  interior  of  the  sac  and  in  its  walls.  The 
bursse  most  frequently  affected  are  the  olecranon, 
patellar,  and  the  subcutaneous  bursae  of  the 
hands  and  feet.  In  gonorrhoea  and  acute  rheu- 
matism the  bursse  in  the  neighbourhood  of  an 
inflamed  joint  often  sympathise  acutely.  In  the 
early  stages  a  dry  hygroma  is  present,  which  is 
painful  and  finely  crepitating  to  the  touch,  but 
serous  effusion  sets  in  to  a  varying  degree,  and 
the  bursa  swells  somewhat.  Its  symptoms  then 
approach  those  of  the  serous  variety  of  acute 
bursitis.  The  diagnosis  is  made  and  treatment 
carried  out  by  recognising  the  associated  con- 
ditions. 


(d)  Tuherculou,s  Bursitis. — This  was  formerly 
thought  to  be  rare,  but  many  cases  which  were 
published  under  the  title  of  fungous  disease  of 
the  bursae  are  now  recognised  as  tuberculous 
bursitis.  The  sites  of  the  affection  are  the  ole- 
cranon, sub-deltoid,  sub-ischiatic,  pre-  and  infra- 
patellar, malleolar,  psoas  and  popliteal  bursse. 

Two  varieties  of  tuberculous  bursitis  are  met 
with,  the  primary  and  the  secondary.  Of  the 
existence  of  the  former  there  can  be  no  doubt, 
and  all  conditions  are  present  in  bursse  for  the 
development  of  tubercle  in  suitable  subjects, 
such  conditions  being — exposure  to  injury, 
abundant  fibrous  tissue,  and  the  peculiar  synovial 
character  of  the  lining  wall  of  the  sac.  Secondary 
bursitis  is  distinguished  from  primary  by  its 
being  associated  with  tubercle  of  the  neighbour- 
ing joint.  It  is  not  essential  that  there  should 
be  any  direct  communication  between  the 
synovial  membranes  of  the  bursa  and  joint. 
Pathologically  three  forms  are  recognisable — 
fungous  hygroma,  hygroma  with  rice-grain 
bodies,  and  myxomatous  or  mucoid  hygroma. 
Of  these  the  fungous  hygroma  is  most  common 
in  type.  At  first  the  cyst  is  simply  serous  and 
its  wall  is  not  thickened,  but  it  soon  becomes 
covered  by  small  tubercles.  This  stage  often 
escapes  observation,  but  later  granulation  tissue 
forms  and  caseates,  and  pus  is  seen,  so  that  the 
general  appearance  of  the  cavity  is  like  that  of 
tuberculous  synovitis.  It  is  probably  a  slow 
form  of  tubercle  which  affects  bursaj,  as  the 
results  of  inoculation  of  animals  take  a  long 
time  to  appear.  In  the  rice-grain-bodied  form 
of  hygroma  there  is  but  little  fluid.  A  large 
number  of  these  curious  bodies  is  present,  and 
that  they  are  truly  tuberculous  is  shown  by  the 
results  of  inoculation  (Nicaise,  Revue  de  chir. 
1885).  This  form  of  tuberculous  bursitis  is  fre- 
quently met  with  in  the  large  palmar  bursa,  and 
used  to  be  known  as  "compound  ganglion."  The 
mucoid  form  of  tuberculous  hygroma  has  been 
described  byCritzmann  {Medecinemoderne,  1890, 
p.  638).  There  is  found  a  cyst  filled  with  gela- 
tiniform  material,  translucent  and  red  or  yellow 
in  colour.  The  nature  of  this  material  has  been 
conclusively  proved  by  inoculation.  The  symp- 
toms are  those  of  a  slow  chronic  swelling,  often 
thick-walled  and  giving  the  impression  of  a  solid 
bursa  as  the  fluctuation  is  obscured.  In  the 
rice -grain  form  fine  crepitations  are  present.. 
Unlike  other  bursse,  the  more  tuberculous  a 
bursa  grows,  the  softer  and  more  semi-fluctuating 
does  it  become.  This  is  a  diagnostic  sign  of 
great  importance.  Eventiially  a  fistula  forms, 
but  before  that  has  occurred,  extension  has 
taken  place  to  bones  and  joints.  The  only  per- 
missible treatment  is  extirpation. 

(e)  Syphilitic  Bursitis. — It  is  met  with  in  the 
secondary  stage  of  syphilis,  and  as  the  subacute 
serous  form,  and  in  the  tertiary  stage  as  the 
fibroid  variety  which  becomes  gummatous.  The 
latter  variety  may  occur  as  long  as  twenty  years 
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after  the  primary  infection,  and  frequently  follows 
an  injury.  The  seat  of  election  is  the  patellar 
bursa.  The  progress  of  a  tertiary  syphilitic 
bursa  is  very  slow,  but  ultimately  the  tumour 
becomes  adherent  to  bone  or  skin  and  ulcerates. 
The  diagnosis  is  often  difhcult,  as  it  may  be 
mistaken  for  simple  chronic  hygroma,  old  htoma- 
toma  or  nodes,  and  when  it  ulcerates  it  may 
simulate  tubercle.  It  is,  however,  very  indolent 
and  slow  in  progress,  but  when  small  readily 
yields  to  treatment.  If  of  large  size  or  vilcerat- 
ing  it  should  be  completely  removed  by  excision. 

Neoplasms. — The  innocent  forms  met  with 
are  tibro-enchondroma  and  myxoma.  The  latter 
has  been  seen  by  Chevasse  three  times.  In  one 
case  the  tumour  had  attained  the  size  of  a  child's 
head  and  was  freely  ulcerated  on  the  surface. 
Fil)ro-enchondroma  is  comparatively  rare.  Con- 
siderable difficulty  is  met  with  in  diagnosing 
these  conditions,  and  the  removal  is  frequently 
undertaken,  not  because  their  nature  has  been 
recognised,  but  because  of  their  size.  Malignant 
new  growths  are  either  sarcomatous  or  endo- 
theliomatous.  The  sarcoma  is  either  of  the  soft 
or  round-celled  type,  or  is  of  the  rapidly-break- 
ing-down hajniorrhagic  variety.  With  reference 
to  endothelioma,  Dcillinger  has  met  with  one 
case  in  a  fistulous  bursa  of  a  woman  aged  58, 
and  Mickulicz  has  seen  a  similar  case.  The 
softer  varieties  of  neoplasm  may  attain  an  enor- 
mous size,  and  Ranke  [Archiv  fur  din.  Chir. 
1886)  has  met  with  one  62  c/m  in  circumference. 
The  treatment  of  these  neoplasms  is  complete 
removal. 

Bursinic  Acid. — So  named  from  Bursa 
pastarif!  (shepherds  purse),  from  which  it  is 
obtained  ;  it  is  liclieved  to  act  like  ergotine. 

Bursitis.  See  Burs-e,  Injuries  and  Dis- 
eases OF. 

Bushmen.    See  Ethnology. 

Bussorah    Boil.     See  Furunculus 

Orientalis. 

Buta,ne. — The  name  given  to  two  isomeric 
hydrocarbons  of  the  paraffin  series,  which  are 
colourless,  inflammable  gases:  (1)  normal 
butane  (butyl  hydride,  diethyl,  propylmethyl) 
is  CHgCHoCHoCHj ;  and  (2)  isobutane  (isobiityl 
hydride,  trimethyimetliane)  is  CH3CH(CHy).j. 

Butcher's  Pemphigus. —  Pem- 
phigus acutus  malignus,  a  disease  occurring  in 
those  who  are  constantly  handling  meat.  See 
Pemphigus. 

Buteae  Semina.  —  Butea  seeds,  from 
the  Jlutm  frondosd  or  dliak-tree,  ai'e  official  in 
the  Indian  and  Colonial  Addendum  (1900)  to 
the  British  Pharmacopoeia  of  1898  ;  in  the  form 
of  Fidvis  JJuteie  Seminum,  they  are  given  in- 
ternally in  place  of  santonin  (dose,  10  to  20 
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grains);  externally,  they  are  used  for  a  ring- 
worm paste ;  the  oil  obtained  from  the  seeds  is 
called  moodooga  oil. 

Butter.  See  Diet  (Milk  and  its  Products). 
— (1)  The  fatty  substance  obtained  from  cream 
by  churning ;  it  contains  casein,  lactose,  salts 
(phosphates),  water,  and  various  fats  (glycerides 
of  palmitic,  stearic,  oleic,  butyric,  and  capronic 
acids),  along  with  an  aromatic  principle.  (2) 
The  name  is  also  given  to  butter-like  substances, 
such  as  shea  butter  (the  exudation  from  the 
African  butter-tree),  butter  of  cacao,  butterine, 
oleomargarine,  etc. 

Butter  Baci  1 1  us.  —  Mycobacterium 
1  lutyri.  See  Tuberculosis  {Diagnosis  of  Tjacillus). 

Butterfly  Lupus.— Lupus  erythema- 
tosus aft'ecting  the  bridge  of  the  nose  and  the 
cheeks.    See  Lupus  Erythematosus. 

Butterfly  Operation.— A  form  of 

posterior  colporrhaphy.  See  Uterus,  Displace- 
ments (Descent). 

Butterfly  Pessary.— An  expanding 

uterine  support,  not  now  much  used  ;  Zwancke's 
pessary. 

Buttermilk.  See  Invalid  Feeding 
(Milk). 

Butter  of  Antimony.— Antimony 

chloride,  used  in  the  preparation  of  antimonious 
oxide ;  a  poison.  See  Antimony  ;  Toxicology 
(Antimony). 

Buttocks.  See  Bed-S(  »res  ;  Rectum,  Dis- 
eases {Stricture). 

Button. — A  small  knob  or  disc,  such  as 
the  cautery  button,  or  Corrigan's  button,  or, 
more  specially,  J.  B.  Murphy's  button  (a  device 
used  in  connection  with  the  operation  for  the 
establishment  of  intestinal  anastomosis,  to  main- 
tain the  patency  of  the  canal  during  healing) ; 
the  name  is  also  given  to  button-like  structures, 
pathological  or  normal  (e.g.  Biskra  button  or 
Button  de  Crete,  and  the  umbilicus).  Button 
scurvy  seems  to  have  been  allied  to  syphilis  (see 
Venereal  Disease,  Allied  Diseases). 

Butyl  Alcohol. —  The  radicle  Butyl 
(C^H„)  gives  rise,  in  combination,  to  a  number  of 
derivatives,  including  Butyl  Alcohol  (C^HjgO), 
Butyl  Aldehyde  (C^HgO),  Butyl  Bromide 
(C^H.,Br),  Butyl  Chloral  (C^H.CUgO).  Chloretone 
(hypnotic)  is  a  trichloro  derivative  of  butyl 
alcohol  (C^H.ClsO). 

Butyl    Chloral    Hydras.  —  Butyl 

Chloral  Hydrate,  wrongly  named  croton  chloral 
hydrate,  C3H^Cl.jCH(dH)., ;  it  is  prepared  by 
passing  dry  chlorine  gas  through  aldehyde,  the 
butyl  chloral  thus  formed  is  separated  and 
water  is  added ;  it  resembles  chloral  hydrate  in 
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its  action,  and  has  been  used  specially  for 
neuralgia  of  the  fifth  nerve  (dose,  5  to  20 
grains) ;  it  dissolves  freely  in  spirit. 

Butyiene. — One  of  the  olefines,  formed  in 
the  dry  distillation  of  coal,  etc.  (C^Hg). 

ButyphuS. — The  cattle  plague. 

Butyric  Acid.  See  Micro-Organisms 
{Fermentations). — This  acid  (C^HyOo)  is  formed 
during  the  oxidation  of  liutyl  alcohol  {e.g. 
during  the  fermentation  of  cheese) ;  it  has  been 
used  as  a  hypnotic. 

Butyrometerand  Butyroscope. 

— Instruments  for  determining  the  amount  of 
fatty  matter  in  milk. 

Buxine. — An  alkaloid  obtained  from 
Buxus  sempervivens,  and  probably  identical  with 
Beberine  (CigH^^jNOj)  ;  buxinidin  is  found 
with  it. 

B  U  xtO  n .  See  Balneology  ( Great  Britain) ; 
Hydropathy  ;  Therapeutics,  Health  Resorts 
{English). 

Bynin. — A  proprietary  liquid  extract  of 
malt. 

Bynol. — An  emulsion  of  cod-liver  oil  in 
extract  of  malt. 

Byres.    See  Milk  {Cow-sheds). 

Byrolin. — A  mixture  of  lanoline,  glycerine, 
and  boric  acid. 

BySSinosiS. — A  pneumonokoniosis,  due 
to  inhalation  of  cotton  fibre  ;  byssophthisis. 
{See  Lungs,  Pneumonokoniosis). 

CclC-  £ind  CaCO-. — In  compound  words 
"cac-"  and  "caco-"  signify  bad,  ill-conditioned, 
evil,  or  morbid.  Thus  caccemia  is  a  morbid  or 
depraved  state  of  the  blood ;  caccesthesia  is  an 
unpleasant  sensation ;  cacocholia  is  a  depraved 
state  of  the  bile,  and  cacochylia,  of  the  chyle ; 
cacochymia  is  a  morbid  state  of  the  humours ; 
cacocolpia  is  vulvar  gangrene,  cacoglossia  is  gan- 
grene of  the  tongue,  cacopnev/monia  is  gangrene 
of  the  lung,  and  cacostomia  is  gangrene  of  the 
mouth ;  caconychia  is  a  morbid  state  of  a  nail, 
and  cacospermia,  of  the  semen  ;  etc.,  etc.  See 
also  infra. 

Cacao  Butter. — A  concrete  oil  {Olewm 
Theohromatis)  got  from  the  seeds  of  the  chocolate- 
tree  {Theohroma  cacao)  of  the  Natural  Order  of 
the  Sterculiacese.  By  varying  the  process  of 
preparation,  cocoa  and  chocolate  are  obtained. 
Cacao  butter  is  used  in  the  making  of  supposi- 
tories (except  those  of  glycerine) ;  it  contains 
chiefly  stearin,  some  olein,  and  the  alkaloid 
theobromine. 


CaCCag'Og'ue.  See  Aperients,  Purga- 
tives. 

Cachets. — Wafer  papers  for  concealing 
the  taste  of  nauseous  drugs. 

Cachexia.  See  also  Gout  {Chronic  and 
Irregular)  ;  Malaria  {Secjuelce)  ;  Mammary' 
Gland,  Diseases  of  {Carcinomata) ;  Uncon- 
sciousness {Auto-intoxications,  Cachexia  strumi- 
priva).— This  term,  derived  from  the  Greek 
words  KttKos  and  e^ts,  and  meaning  literally  a 
bad  habit  of  body,  is  one  which  has  been  used 
fi'oni  the  very  beginnings  of  medicine.  It  never 
has  had,  however,  a  very  precise  meaning,  and 
the  following  is  its  definition  as  given  by  Cope- 
land  : — "  Depravity  of  the  constitution,  without 
fever,  affecting  more  or  less  the  solids,  the  cir- 
culating fluids,  and  the  secretions."  In  this  way 
cachexia  is  to  be  regarded  as  meaning  the  out- 
ward and  mainly  the  facial  expression  and 
characteristics  resulting  from  the  profound  and 
complex  changes  in  nutrition  induced  by  a 
malady  of  some  chronicity.  It  is  to  be  noticed 
that  cachexia  is  to  be  distinguished  from  dia- 
thesis, by  which  is  meant  a  constitutional  dis- 
position in  virtue  of  which  an  individual  is  liable 
to  certain  local  affections  of  the  same  nature.  It 
is  also  to  be  distinguished  from  the  malady  ac- 
qviired  as  the  result  of  some  innate  weakness  or 
unhealthy  surroundings,  and  no  less  from  the 
conjoined  symptoms  and  signs  of  the  disease 
induced  by  such. 

With  the  diathesis,  with  the  conjoined  symp- 
toms, and  with  the  malady  itself,  it  has,  how- 
ever, frequently  been  confounded,  and  its  dis- 
tinction as  a  term  from  marasmus,  dyscrasia, 
and  many  others,  is  not  well  marked. 

There  is  no  doubt  that  as  our  knowledge  of 
healthy  and  diseased  processes  is  becoming  more 
exact,  the  term  cachexia  is  becoming  less  and 
less  made  use  of.  In  olden  times  the  cachexias 
and  the  fevers  shared  a  great  part  of  the 
physician's  attention,  whilst  now,  the  term,  if 
mentioned  in  a  text-book,  is  seldom  deemed  of 
sufficient  importance  to  merit  a  place  in  the 
index.  For  this  disuse  our  more  precise  know- 
ledge of  disease,  and  our  clearer  grasp  of  the 
association  of  symptoms,  form,  as  has  been  said, 
the  explanation.  The  terms  cachectic  angina 
and  cachectic  liver  abscess,  of  a  previous  genera- 
tion, are  hardly  ever  used  now,  the  sore  throat 
and  liver  abscess  being  ascribed  to  infective 
organisms  acting  on  an  individual  of  lowered 
nutritive  power.  Further,  the  scorbutic 
cachexia,  the  syphilitic  cachexia,  the  cardiac 
cachexia  of  the  French  writers,  and  many  others, 
are  recognised  now  rather  as  a  more  or  less 
definite  association  of  certain  symptoms  or  signs. 
It  follows,  therefore,  that  although  in  reality 
every  disease  has  its  cachexia,  yet  the  cachexias 
which  require  detailed  consideration  at  the 
present  time  are  only  three  in  number,  viz.  the 
cancerous,  the  malarial,  and  the  metallic. 
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Cancerous  Cachexia. — By  this  is  indicated  the 
facial  aspect  and  the  general  appearance  of 
feebleness  and  loss  of  flesh  met  with  in  individuals 
who  have  been  for  some  time  suffering  from  can- 
cerous disease.  In  its  marked  forms  the  face  is  pale 
with  a  yellow  or  greenish-yellow  tint,  the  cheeks 
hollow,  the  nose  pointed,  and  the  eyes  sunken. 
Corresponding  with  the  emaciation  and  muscu- 
lar weakness  the  movements  of  such  patients 
are  slow,  and  as  the  result  of  the  more  or 
less  constant  pain,  and  of  the  general  organic 
sensation  of  unwellness  and  feebleness,  the 
expression  is  sad  and  gloomy  and  betokens 
suffering.  The  colour  of  the  skin  in  such  cases 
is  due  to  changes  in  the  blood  and  skin  pig- 
ment, and  these  in  their  turn  are  probably 
brought  about  by  the  resorption  into  the  blood 
of  the  fluid  secretion  of  the  cancer  cells.  It  is 
to  be  remembered,  on  the  one  hand,  that  the 
cancerous  cachexia  may  be  closely  simulated  by 
other  morbid  conditions,  and,  on  the  other,  that 
cancer  may  be  present  and  yet  cause  no  cachexia. 
This  latter  might  be  explained  on  the  ground 
that  little  or  no  pain  is  present,  and  that  no 
resorption  is  taking  place  from  the  diseased 
mass.  It  would  seem  that  the  cachexia  is 
usually  most  evident  in  cases  of  ulcerating  cancer 
and  in  cancers  affecting  the  stomach,  intestine, 
and  tongue. 

Malarial  Cachexia.  —  By  this  is  meant  the 
changes  which  are  apt  to  supervene  in  an  indi- 
vidual who  has  suffered  from  one  or  more  attacks 
of  malarial  fever,  or,  but  to  a  less  extent,  who  has 
been  for  long  times  exposed  to  malarial  poison. 
It  is  associated  specially  with  changes  in  the 
blood  and  spleen,  but  the  liver,  kidney,  and 
nervous  system  are  apt  also  to  show  morbid 
changes.  The  cachexia  shows  itself  principally 
in  the  colour  of  the  skin.  It  is  pale,  re- 
sembling in  this  respect  ordinary  antemia, 
but  it  often  reveals  a  yellow  aspect,  which 
has  been  compared  to  that  of  old  wax,  or  a 
brownish  colour,  which  has  been  compared  to 
that  of  gingerbread.  With  this  the  affected 
individual  usually  presents  an  aspect  of  marked 
feebleness,  and  shows  a  proneness  to  dropsy  of  the 
dependent  parts. 

Metallic  Cachexias. — Of  these  the  lead  and 
the  mercurial  are  the  examples  which  have 
received  most  attention.  The  lead  is  the  only 
one  which  merits  here  detailed  reference.  This 
cachexia,  which  rapidly  manifests  itself  in  indi- 
viduals who  have  been  exposed  to  the  causes  of 
lead  poisoning,  consists  mainly  in  an  alteration 
in  the  colour  of  the  skin.  This  in  its  pallor 
resembles  anemia,  but  differs  from  it  in  present- 
ing, along  with  the  pallor,  an  appearance  of 
what  is  best  expressed  by  dirtiness,  the  result  of 
the  presence  in  the  pale  skin  of  minute  particles 
of  lead.  In  addition,  the  blue  line  along  the 
softened  gums,  the  fcetor  of  the  breath,  and 
the  peculiar  paralysis,  etc.,  render  its  recogni- 
tion easy. 


Cachexia  Africana.  —  African  or 

Negro  cachexia — the,  result,  perhaps,  of  dirt- 
eating  among  the  African  natives ;  cachexia 
aquosa ;  possibly  the  same  disease  as  miner's 
antemia. 

CachexiafSaturnina.  See  Cachexia 
{Metallic). 

Cachexia  Strumipriva.— A  morbid 

state,  allied  to  rnyxoedema  ;  operative  myxoedema. 
iSee  Thyroid  Gland,  Medical. 

Cacodyl.  See  Toxicology  {Arsenic). — 
Cacodyl,  or  dicacodyl,  or  diarsentetramethylj 
exists  as  cacodyl  oxide  (AsjO(CH3)^)  or  Cadet's 
fuming  liquid ;  it  has  a  powerfully  offensive 
odour ;  from  it  cacodylic  acid  is  obtained  by 
exposure  to  the  air ;  there  are  also  salts,  such  as 
sodium  and  ferric  cacodylate,  which  are  used 
medicinally ;  a  salt  somewhat  analogous  to^ 
sodium  cacodylate  is  employed  in  medicine  as 
arrhenal,  and  has  tonic  properties. 

CaCOetheS. — Cacoethes  means  literally  a 
bad  habit,  or  an  ill-conditioned  or  even  malignant 
state.  The  inveterate  tramp,  well  known  to 
workhouse  authorities,  is  said  to  have  the 
cacoethes  amhulamli. 

CaCO^enesiS.  —  Abnormal  formation,, 
such  as  is  seen  in  teratological  or  pathological 
conditions. 

Cacopathia. — A  severe  malady  of  the^ 
mind  (or  body). 

CaCOSmia.  —  The  perception  of  a  bad 
odour,  due  either  to  its  actual  existence  (foreign 
body  in  nose,  disease  of  sinuses,  etc.),  or  to  a 
disorder  of  the  olfactory  nerve  tract.  See  Nose,, 
Nasal  Neuroses. 

CaCOthyinia. — A  depressed  mental  con- 
dition, willi  depravation  of  the  morals. 

Cadaveric  Rig^idity.  See  Medicine^ 
Forensic  {Signs  of  Death,  Rigor  Mortis)  ;  Pebg- 
NANCY,  Intra-Uterine  DISEASES  {Death  of  Fcetus^^ 
Rigor  Mortis). 

Cadaverine.  —  A  ptomaine  (C^HjgNg) 

obtained  from  human  remains  in  the  later  stages 
of  decomposition ;  a  liquid  having  a  very  dis- 
agreeable smell.  See  Immunity  {Immunisation 
xvith  Toxic  Filtrates);  Snake-Bites  and  Poisonous 
Fishes  {Putrefaction  of  Fish) ;  Urine,  Patho- 
logical Changes  in  {Diaminuria). 

Cade,  Oil  of". — Juniper  tar  oil  or 
Cadinmn  is  a  viscid,  oily  liquid,  with  a  tar-like 
smell,  prepared  by  distillation  of  the  wood  of 
the  Jumperus  Oxyceclrus,  and  acting  beneficially 
in  such  skin  diseases  as  eczema,  psoriasis,  and 
pruritus.  It  is  used  as  an  ointment  {e.g.  melted 
with  an  equal  part  of  yellow  wax). 
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CADENABBIA 


Ca.dena.bbia,.  See  Therapeutics, 
Health  Hesorts  {Italian  Lakes). 

Cadmium.  —  Cadmium  (Cd)  resembles 
zinc  in  its  chemical  relations  ;  in  the  form  of  the 
sulphate  it  acts  locally  as  an  astringent ;  it  is 
not  official.  The  iodide  (ten  grains  to  one  ounce 
of  vaseline)  has  been  used  as  an  ointment  in  the 
erythematous  stage  of  acne  rosacea. 

Caduca. — The  decidua.  See  Fcetus  and 
Ovum,  Development  of  {Decidua). 

Caduca    Passio   or  Caducus 

iVIorbuS. — Epilepsy;  the  "falling  sickness." 

CSBCitaS. — Blindness,  e.g.  csecitas  verhalis, 
word-blindness  ;  csecitas  nocturna,  hemeralopia. 

CseCUm. — The  caput  coli  of  the  intestine. 
See  Appendix  Vermiformis  ;  Hernia  {Congenital 
Hernia  of  Ccecum)  ;  Typhlitis. 

CsenesthesiS.    See  Ccen/ESTHESIS. 

Csesaipinia. — ^A  genus  of  shrubs  and 
trees  of  the  Natural  Order  of  the  Leguminosa). 
The  seeds  of  C.  axillaris  are  used  in  malaria, 
and  those  of  C.  Bonduc  as  a  tonic  and  anthel- 
mintic as  well  as  in  malaria ;  the  leaves  of  the 
latter  are  said  to  act  as  an  emmenagogue.  The 
C.  pulcherrima  has  seeds  and  leaves  which  are 
diuretic,  purgative,  and  abortifacienti;  its  pods  are 
astringent.  The  seeds  of  the  C.  Sajjpan  of  India 
act  as  emmenagogues. 

Caesarean  Section.    See  Labour, 

Operations  ;  Labour,  Prolonged  {Contracted 
Pelvis) ;  Pregnancy,  Affections  of  Generative 
Organs  {Fibroid  and  Ovarian  Tumours). 

CSSSium. — An  element  (Cs)  having  an 
atomic  weight  of  133;  it  resembles  potassium ; 
and  is  contained  in  the  rare  mineral  pollux. 
Bromide  of  caesium  has  been  used  as  a  sedative 
in  place  of  bromide  of  potassium. 

CafTeaniC  Acid. — Caffeanic  acid, 
caffeelic  acid,  caffeotannic  acid,  and  caffeilic  acid 
are  acids  obtained  from  coffee ;  caffeone  is  the 
aromatic  principle  of  coffee,  and  caffeidine  is  an 
alkaloid  (CyHjoN^O)  got  by  decomposing  caffeine 
{q.v.). 

CafFeina.  See  also  Alkaloids;  Colour 
Vision  {Acquired  Colour-blindness);  Diuretin; 
Guarana  ;  Pharmacology  ;  etc. — An  alkaloid 
(CgHj^N^O.,,  HgO)  obtained  from  common  tea 
{Camellia  thea)  or  coffee  {Coffea  arabica),  and 
known  also  as  Theine  or  Guaranine.  It  is  a 
methyl  derivative  of  xanthine,  and  is  thus 
related  to  theobromine,  for  caffeine  is  trimethyl- 
xanthine,'\vhile theobromine  is  dimethylxanthine. 
Caffeine  can  be  made  quite  soluble  in  cold  water 
if  half  a  grain  of  sodium  salicylate  for  each  grain 
of  the  caffeine  be  added.  It  may  be  given  in 
doses  of  1  to  5  grains ;  but  its  salt  the  citrate 


is  more  often  employed.  Caffeinae  Citras  is 
official,  and  may  be  given  in  doses  of  2  to  10 
grains,  or  in  effervescent  form  {Caffeines.  Citras 
Effervescens)  in  doses  of  60  to  120  grains.  In- 
compatibles  are  potassium  iodide,  mercurial 
salts,  and  tannic  acid. 

The  chief  action  of  caffeine  is  to  increase  the 
force  of  the  heart's  action  and  to  raise  the  blood- 
pressure.  It  also  stimulates  mental  activity, 
and  acts  as  a  diuretic.  It  is  used  in  heart 
disease  for  its  stimulant  action,  and  it  is 
specially  useful  when  there  is  concomitant 
dropsy.  It  has  the  additional  advantage  that 
it  can,  when  mixed  with  solution  of  sodium 
salicylate,  be  given  hypodermically.  It  is  used 
in  poisoning  by  alcohol  and  opium.  The  valeri- 
anate has  been  used  in  whooping-cough  and 
hysteria,  and  the  arsenate  in  malaria. 

Cag'Ot. — Cagot  is  the  name  given  to  cer- 
tain proscribed  races  living  chiefly  in  the  Basque 
Provinces.  They  were  not  cretins ;  possibly 
they  suffered  from  a  mild  form  of  leprosy.  The 
"Cagot  Ear"  has  been  regarded  as  a  charac- 
teristic malformation ;  but  this  seems  to  be 
open  to  question. 

Caisson  Disease.  —  Compressed  -  air 
Disease  or  Diver's  Paralysis.  See  Spine,  Sur- 
gical Affections  of  ;  Vertigo. 

Cajuput  Oil.— The  volatile  oil  {Oleum 
Cajuputi)  is  derived  from  the  leaves  of  Melaleuca 
leucadendron  (or  M.  minor),  and  is  a  bluish- 
green  liquid  containing  hydrous  cajuputene, 
cajuputol,  or  cineol  (eucalyptol),  CjgHj,^OH,  and 
terpineol,  as  well  as  aldehydes  (butyric,  benzoic). 
It  is  given  in  doses  of  ^  to  3  m.,  or  as  the 
Spiritus  Cajuputi  in  doses  of  5  to  20  m.  In- 
ternally it  is  taken  (on  sugar)  for  colic,  toothache, 
neuralgia,  nervous  vomiting,  dysmenorrhcea, 
etc.,  acting  then  as  a  carminative  and  anti- 
spasmodic ;  externally,  it  is  used  as  a  stimulant 
and  counter-irritant,  as  in  chilblains  and  chronic 
rheumatism. 

Calabar  Bean.    See  Physostigmatis 

Semina  ;  Toxicology  {Alkaloids). 

Calamine. — Native  zinc  carbonate; 
calamina  prteparata  contains  chiefly  zinc  car- 
bonate with  oxide  of  ii'on,  etc. 

Calamus  Scriptorius.— The  lower 

end  of  the  fourth  ventricle  of  the  brain,  ter- 
minating in  a  pen -shaped  point.  See  Physio- 
logy' {Nervous  System,  Vaso-motor  Mechanism). 

CalcaneO-CavUS. — A  variety  of  clul)- 
foot  {q.v.). 

Calcaneum. — The  os  calcis  or  heel 
bone.  See  Ankle-Joint,  Injuries  {Fracture  of  Os 
calcis). 

Calcareous  Concretions  and 


calcarp:ous  concretions  and  deposits 
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Deposits.  See  Meninges  of  the  Cerebrum 
{Minor  Conditions) ;  Tonsils  {Chronic  Tonsillar 
Abscess) ;  Tuberculosis  {Morbid  Anatomy) ; 
Tumours  (J/ ijomata). 

Calcareous  Degreneration.  See 

Arteries,  Diseases  of  ;  Calcification  ;  Heart, 
Myocardium  and  Endocardium  {Infiltrations)  ; 
Pregnancy,  Diseases  op  Placenta  ;  Pregnancy', 
Intra  -  Uterine  Death  of  Fcetus  ;  Teeth 
{Diseases  of  the  Pulp). 

Calcarine  Fissure. — A  cerebral  fis- 
sure joining  tiie  parieto- occipital  iissure,  and 
helping  to  mark  off  tlie  cuneus.  See  Brain, 
Physiology  {Anatomical) ;  Physiology,  Nerv- 
ous System  {Cerebrum). 

Calcification. — An  almormal deposition 
of  lime  salts  (carbonate  and  phosphate)  in  the 
tissues,  especially  in  those  which  are  useless, 
decaying,  or  dead  {e.[/.  blood-clot,  dead  foetus 
(lithopfedion),  caseous  masses,  senile  arteries, 
heart -valves,  j^leura,  pericardium,  splenic  in- 
farcts, etc.).  The  cause  is  uncertain,  but  neither 
an  excess  of  lime  salts  in  the  blood  nor  their 
resorption  from  bones  has  been  proved ;  it  is 
probable  tiiat  a  depreciation  of  the  nutrition 
of  the  tissues  is  a  necessary  antecedent  to  cal- 
cification. See  Arteries,  Diseases  ;  Liver, 
Diseases  op  {Calcareous  Infiltr^ation)  ;  Tuber- 
culosis {Morbid  Anatomy). 

Calcium    and    its    Salts.  See 

H-KMOPiiiLiA  {Treatment);  Pancreas,  Diseases 
{Chronic  Pancrratitis,  Treatment)  ;  Pharma- 
cology ;  Prescribing  ;  Rheumatism,  Rheuma- 
toid Arthritis  {Urine) ;  Stools  {Enteroliths) ; 
Urine,  Pathological  Changes  in  {Metals,  and 
Calcitim  oxalate). 

Calcium  Carbonate  is  official  in  two  forms  : — 
1.  Creta  Preparata,  a  dull -white  powder,  in- 
soluble in  water.  Dose — 10-60  grs.  Prepara- 
tions— (1)  Hydrargyrum  cum  Creta,  grey  powder. 
Dose — 1-5  grs.  (2)  Mistura  Cretai.  Dose — 1-1 
fl.  oz.  (3)  Pulvis  Cretfc  Aromaticus.  Dose — 
10-60  grs.  (4)  Pulvis  Cretfc  Aromaticus  c. 
Opio.  Dose — 10-40  grs.  2.  Calcii  Carbonas 
Prcecipitatus,  a  white  insoluble  powder.  Dose — 
10-60  grs. 

Calcium  carbonate  is  protective  and  mildly 
astringent,  and  jsrepared  chalk  is  therefore  use- 
ful as  a  dusting  powder  and  for  application  to 
moist  eczema.  It  is  also  an  excellent  tooth 
powder,  either  alone  or  made  into  a  paste  with 
antiseptics.  Internally  its  action  is  limited  to 
tlie  alimentary  canal,  and  it  is  given  for  diarrha-a, 
especially  in  children,  in  the  form  of  Mistura 
Cret;e  or  Pulv.  Cretan  Aromat.  It  is  also  useful 
in  some  cases  of  dyspepsia  with  hyperacidity. 

Calcii  Chloridum  is  in  the  form  of  white 
masses,  very  hj'droscopic,  and  soluble  in  their 
own  weight  of  water.  Dose — .5-15  grs.  It  is 
given  where  there  is  a  tendency  to  hemorrhage, 
on  account  of  its  power  of  increasing  the  coagula- 


bility of  the  blood.  In  ha3moptysis,  lucma- 
temesis,  aneur^'sm,  and  so  on,  where  the  blood 
condition  is  not  the  cause  of  the  haemorrhage, 
it  is  useless ;  but  in  haemophilia,  jaundice,  and 
other  diseases  predisposing  to  bleeding  it  is  of 
great  benefit.  Operations  for  abdominal  diseases 
associated  with  jaundice  should  always  be  pi'e- 
ceded  by  a  course  of  calcium  chloride. 

Calcii  Hydras,  slaked  lime,  is  obtained  from 
the  iiateraction  of  water  and  lime  (Calcium 
Oxide).  It  is  a  white  alkaline  powder,  soluble 
1  in  900  of  water ;  1  in  60  if  sugar  be  added. 
Prejmrations — (1)  Liquor  Calcis  (lime  water). 
Dose — 1-4  fl.  oz.  (2)  Liquor  Calcis  Saccharatus. 
Dose — 20-60  m.  (.3)  Linimentum  Calcis,  consist- 
ing of  equal  parts  of  lime  water  and  olive  oil. 
Slaked  lime  mixed  with  caustic  potash  has  been 
used  for  destroying  warts.  Linimentum  calcis 
is  recommended  for  burns.  "  Carron  oil  "  con- 
sists of  eipial  parts  of  lime  water  and  linseed 
oil.  Lime  water  is  used  to  prevent  the  curdling 
of  milk  in  the  stomach,  and  is  very  efficacious 
in  the  vomiting  of  infants  when  that  is  due  to 
rapid  curdling  of  the  milk.  It  may  also  help 
in  checking  a  mild  diarrhoea. 

Calcii  Phosphas,  derived  from  bone  ash,  is  a 
white  insoluble  powder.  Dose — 5-15  grs.  Pre- 
paration— Syrupus  Calcii  Lactophosphatis.  Dose 
— -i-1  fl.  dr.  It  has  been  used  in  anaemia,  rickets, 
and  various  forms  of  malnutrition,  on  purely 
theoretical  grounds ;  but  very  little  of  it  can  be 
absorbed,  and  it  is  more  than  doulitful  if  it  does 
any  good  at  all.  If  used  it  should  be  given  in 
large  doses. 

Calcii  Hypiophosphis  is  soluble  in  water.  Dose 
— 3-10  grs.  It  has  been  used  for  the  same  con- 
ditions as  the  phosphate,  and  is  probably  more 
efficacious  because  of  its  solubility.  The  Glycero- 
jihcjsphate  of  Calcium  is  very  popular  as  a  tonic, 
and  it  certainly  seems  to  do  good  in  some  cases. 

Calx  Stih^hurata  is  a  dull-grey  insoluble  powder 
with  an  odour  of  sulphuretted  hydrogen.  Dose — 
^-1  gr.  It  has  been  recommended  for  all  kinds 
of  suppurative  processes,  particularly  intractable 
furunculosis.  There  is  no  proof  that  it  has  any 
effect  whatever  in  checking  or  relieving  such 
conditions. 

Calculus.  See  Bladder,  Injuries  and 
Diseases  of  {Calculus  Vesicce)  ;  Children, 
Clinical  Examination  op  {Urinary  System) ; 
Gall- Bladder  and  Bile  Ducts,  Diseases  op 
{Cholelithiasis) ;  Kidney,  Surgical  Affections 
of  {Pyelitis,  Stone  in  the  Kidney)  ;  Lachrymal 
Apfaratus,  Diseases  op  {Excretory  Apjyai-atus, 
Calculi)  ;  Nose,  Foreign  Bodies  {RJiinoliths)  ; 
Obesity  {Pathological  Relations) ;  Pancreas, 
Diseases  of  {Pancreatic  Lithiasis)  ;  Penis, 
Surgical  Affections  of  {Preputial  Calculi) ; 
Pregnancy,  Placenta,  Diseases  of  {Calcareous 
Degeneration) ;  Prostate  Gland  {Prostatic  Con- 
cretions) ;  Scrotum  and  Testicle,  Diseases  of 
{Scrotal  Calculi) ;  Urethra,  Diseases  of  {Cal- 
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euli);  Urine,  Pathological  Changes  in  {Uri- 
nary Calculi);  VESicuLiE  Seminales  [Calculi). 

Calcutta  Fever.  —  Bastard  typhoid 
fever.     See  Tropics,  the  Unclassed  Fevers 

OF  THE. 

Caldarium.  —  The  hot    chamber  m 

the  ancient  Eoman  baths.  See  Balneology 
(Historical). 

Caldas  da  Rain  ha.  See  Balneology 
(Portugal). 

Caldas -de-Gerez.  See  Balneology 
(Pcjrtugal). 

Caldas-de-Montbuy.  See  Balneo- 
logy (Spain). 

Caledonia  Springes.  >S'ee  Balneology 
(Canada). 

Calefacient. — Causing  heat,  e.g.Emplas- 
trum  Calefaciens.    See  Cantiiarides. 

Calendar,  Obstetric.  See  Preg- 
nancy, Diagnosis  (Probable  Date  of  Confine- 
ment). 

Calenture. — Fever,  especially  of  thermic 
causation,  affecting  sailors  more  particularly,  in 
the  tropics ;  thermic  fever  or  heat  apoplexy ; 
siriasis.    See  Sunstroke. 

Calf-Lymph,    /fe  Vaccination. 

Calgfary.  See  Therapeutics,  Health 
Resorts  (American,  British  Columbia). 

Calico-Dyers.  See  Trades,  Dangerous 
(Lead-Poisoning). 

California.  See  Therapeutics,  Health 
Resorts  (American). 

Calliper -Compasses  or  Cal- 
lipers.— A  sort  of  compasses,  with  attached 
scale,  for  measuring  the  diameters  of  convex 
bodies,  such  as  the  foetal  head  (Cephalometer) 
or  maternal  pelvis  (Pelvimeter).  See  Labour, 
Precipitate  and  Prolonged  (Pelvimetry). 

Callirrho^.  See  Balneology  (Turkey, 
Palestine). 

Callisthenics. — Simple  gymnastic  exer- 
cises, employed  to  prevent  or  cure  spinal  curva- 
ture, especially  in  young  girls.  See  Spine, 
Surgical  Affections  of. 

CallOSitaS. — A  local  thickening  of  the 
horny  layers  of  the  skin  (hyperkeratosis),  occur- 
ring especially  on  the  palms  and  soles,  due  to 
continuous  pressure  or  irritation  from  the  hand- 
ling of  tools,  etc.    See  Ichthyosis  (Callositas). 

Callus.  —  Bony  material  thrown  out  be- 
tween and  around  the  ends  of  a  fractured  bone 


during  the  healing  process,  especially  marked  if 
the  fracture  has  been  badly  set.  See  Fractures 
(Process  of  Repair) ;  Labour,  Prolonged  (Pe^wc 
Deformities,  Fracture). 

Calomel. — Mercurous  chloride.  See  Mer- 
cury. /Vee afoo Cholagogues ;  Eclampsia;  Phar- 
macology ;  Prescribing  ;  Syphilis  ;  etc. 

Calor  Mordax.  —  The  dry,  burning, 
pungent  heat  of  the  skin,  as  noted  by  the 
observer's  hand,  in  pneumonia,  malaria,  and 
scarlatina.  See  Pneumonia,  Clinical  (Clinical 
Features). 

Calorie  or  Calory. — The  conventional 
unit  of  quantity  of  heat :  the  small  calorie  is 
the  amount  of  heat  necessary  to  raise  1  gram 
of  water  1°  C.  (or  from  15°  to  16°  C.) ;  the  large 
calorie  is  that  required  to  raise  1  kilogram  of 
water  1°  C,  and  is  equivalent  to  3'97  British 
thermal  units  (the  B.Th.U.  =  quantity  of  heat 
necessary  to  raise  1  lb.  of  water  1°  F.).  See 
Physiology,  Tissues  (Muscular) ;  Physiology, 
Food  and  Digestion  (Energy  Value). 

Calorig^en.  —  A  form  of  gas  stove 
(Geoi'ge's),  containing  pipes  conveying  a  supply 
of  fi-esh  air. 

CalotropiS. — Mudar,  or  the  dried  root 
of  Calotropiis  procera,  official  in  India  and 
British  Colonies;  used  in  doses  of  3  to  10  grs. 
as  a  tonic,  and  of  30  to  60  grs.  as  an  emetic ; 
the  Tinctura  Calotropis  has  a  dose  of  \  to 
1  fl.  dr.;  it  is  employed  for  the  treatment  of 
elephantiasis  (externally),  and  of  syphilis  and 
rheumatism. 

Calumbae  Radix.  See  Gentian; 
Pharmacology  ;  Prescribing  ;  Quassia  ;  etc. — 
Calurnba  Root  is  a  typical  vegetable  bitter. 
Its  chief  constituents  are  —  (1)  Calumbin,  a 
neutral  bitter  principle ;  (2)  Beberine,  an 
alkaloid  ;  (3)  Calumbic  Acid  ;  (4)  Starch.  The 
active  principle  may  be  looked  upon  as  a 
mixture  of  the  first  three.  It  contains  no 
tannin,  and  its  preparations  can  therefore  be 
prescribed  with  salts  of  iron. 

Preparations — 1.  Infusum  Calumbse.  Dose — 
\-\  oz.  2.  Liquor  Calumba;  Concentratus. 
Dose — \-\  dr.  3.  Tinctura  Calumbse.  Dose — 
\-\  dr. 

Calumba  is  administered  before  food  as  a 
stomachic  tonic,  either  alone  or,  more  usually, 
in  combination  with  other  drugs,  such  as  iron, 
arsenic,  and  nux  vomica.  It  stimulates  the 
appetite,  and  increases  the  flow  of  saliva  and 
gastric  juice.  It  is  useful  in  cases  of  weak 
primary  digestion,  in  general  debility,  in 
anaemia,  and  during  convalescence  from  acute 
diseases.  The  infusion  has  been  given  as  a 
rectal  injection  to  destroy  thread -worms,  but 
quassia  is  more  generally  employed  for  this 
purpose. 
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Ca.lva.ria,. — Tlie  top  jmrt  or  roof  of  tlie 
skull ;  the  portion  lying  above  the  occipital 
protuberance,  the  orbits,  and  the  ears  ;  calvarium 
is  a  modern  form  of  the  word.  See  Anthro- 
pology. 

Calvities.— ISaldncss.    See  Alopecia. 

Calx.  See  Calcium  ;  Chlorine  {Calx 
CIdorinata) ;  Sulphur  {Calx  S-ulj^hurata) ; 
Pharmacology  ;  Prescribing. 

CambOg'ia. — ^Gamboge  is  a  gum  resin, 
acting  as  a  powerful  purgative  (drastic  hydra- 
gogue),  and  seldom  used  (on  account  of  its 
griping  effects),  unless  in  the  form  of  the 
Pilida  Camhogia-  Composita  (which  contains 
also  Barbados  aloes).  Gamboge  contains  a  bright 
yellow  resin  (gambogic  acid)  and  a  soluble  gum  ; 
the  dose  is  \  to  2  grs.,  and  of  the  Compound 
Pill,  4  to  8  grs.  Camhogia  Indlca,  or  Indian 
Gamboge,  is  found  in  the  Indian  and  Colonial 
Addendum  (1900)  to  the  British  Pharmacopoeia  ; 
it  is  got  from  Garcinia  morella  (the  British 
drug  is  from  Garcinia  Hanhurii) ;  and  it  has 
the  same  action  and  dose  (4  to  2  grs.). 

Cameron's  Septic  Tank,  See 

SKWA(iE  AM)  DitAiNAGE  {Seuuge  Disposal). 

Camisole.  —  A  strait  -  jacket  or  strait- 
waistcoat,  used  in  the  management  of  the 
insane. 

Camp  Fever.    See  Typhuw  Fever. 

Camphene. — One  of  the  series  of  solid 
hydrocarbons,  called  terpenes  (Cj^Hj,,),  formed 
artificially  or  occurring  naturally  (in  some  oils). 

Camphora.  See  Aphrodisiacs;  Phar- 
macology ;  Prescribing  ;  etc.  • —  Camphora  is 
obtained  from  Cinnamomum  camphora,  the 
camphor  laurel,  found  in  the  East  Indies,  China, 
and  Japan.  It  is  in  the  form  of  colourless 
crystalline  masses,  with  a  powerful  characteristic 
odour  and  a  hitter,  jjungent  taste.  It  is  soluble 
1  in  700  of  water,  1  in  2  of  oil  of  turpentine, 
1  in  4  of  olive  oil,  and  readily  in  milk,  ether, 
alcohol,  and  chloroform.  Wlien  mixed  with 
chloral,  carbolic  acid,  or  thymol  it  forms  a  thick 
liquid.    Dose — 2-5  grs. 

Preparations — 1.  Aqua  Camphora;.  Dose — 
1  -  2  07,.  2.  Linimentum  Camphorre  (Cam- 
phorated Oil).  3.  Linimentum  Camphora? 
Anmioniatum (Compound  Liniment  of  Camphor). 
4.  Spiritus  Camphora).  Dose — -5-20  m.  5. 
Tinctura  Camphora:  Composita  {see  Opium). 

Liniments  containing  camphor  are  largely 
employed  in  chronic  rheumatism,  neuralgia, 
lumbago,  sciatica,  and  in  slight  chest  troubles. 
The  benefit  derived  is  probably  due  in  most  cases 
to  its  slight  counter-irritant  effect,  in  some  to 
its  local  anesthetic  action.  A  mixture  of 
camphor  and  carbolic  acid  dropped  into  a  tooth 
will  frequently  relieve  toothache.  Internally, 
vol.  II 


camphor  is  used  as  a  carminative  and  anti- 
spasmodic, especially  in  neurotic  subjects.  A 
few  drops  of  the  spirit  of  camphor  in  milk  or  on 
sugar  taken  every  half-hour  will  in  some  persons 
arrest  a  cold  in  tlie  head  if  taken  in  the  initial 
stages.  It  has  been  used  in  cholera  because 
of  its  mild  antiseptic  action.  Lastly,  it  has 
been  recommended  in  threatened  cardiac  failure, 
given  hypodermically  dissolved  in  rectified 
spirit  (1  in  5). 

CampylorrhachiS.  —  Distortion  or 
curvature  of  the  spine,  especially  when  of  a 
teratological  amount.  The  same  root  (ko/x- 
TTi'Ao?,  crooked)  is  contained  in  campylocheirus 
(distorted  hand),  campylorrhimts  (crooked  nose), 
and  cainjii/loscdus  (crooked  leg). 

Canada.  See  Balneology  {America  and 
Canada). 

Canal  Boats. — Any  vessel,  not  a  ship, 
used  for  the  conveyance  of  goods  along  a  canal 
("  any  river,  inland  navigation,  lake,  or  water, 
being  within  tlie  body  of  a  county,  whether  it 
is  or  is  not  within  the  ebb  and  flow  of  the 
tide  "),  however  it  may  be  propelled.  All  such 
boiits  must  (in  England  and  Wales)  be  registered 
with  the  Local  Authority  if  used  as  a  dwelling- 
house.  Regulations  for  the  hygiene  of  canal 
boats,  and  for  the  management  of  cases  of  illness 
occurring  on  board,  are  found  in  the  Canal  Boats 
Acts  of  1877  and  1884. 

Canal,  Cloquet'S.— The  hyaloid  canal 
in  the  vitreous  humour,  through  which,  in  the 
antenatal  state,  the  hyaloid  artery  passes  to  the 
lens. 

Canal,  Genital.  See  Generation, 
Femai;E  Organs  of  ;  Laisour,  Precipitate  and 
Prolonged  ;  Labour,  In.juries  to  the  Gener- 
ative Organs  ;  Uterus,  Malformations  of  the  ; 
Vagina,  Disorders  of. 

Canal,  Haversian.   See  Physiolo(;y, 

Tissues  {Bone). 

Canal  iCU  I  i.  See  Lachrymal  Apparatus, 
Diseases  of. 

Canalization.  —  (l)  The  conversion 
(during  labour)  of  the  utero-vagino-vulvar  tract 
into  a  continuous  canal  of  practically  equal 
calibre  for  the  transit  of  the  infant.  See 
Labour,  Stages  and  Duration.  (2)  The  forma- 
tion of  channels,  e.g.  blood-vessels.  And  (3)  a 
method  of  draining  wounds. 

Canal  of  Nuck.  See  Hernia  {Oblique 
higuinal). 

Canals,  Semicircular,  .sv  Physio- 
logy, Senses  {Internal  Ear);  Physiology, 
Nervous  System  {Semicircvlar  Canals) ;  Vertigo 
{Jhminr's  Disease). 

Canary  Islands.  See  Therapeutics, 
Health  Resorts  {Islands  of  the  South  Atlantic). 
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Cancellous. — Tissues  {e.g.  bone)  having 
a  spongy  or  lattice -like  structure  are  called 
cancellous.    See  Physiology,  Tissues  {Bone). 

Cancer.  See  Tumours  {Epithelial  Grou2y). 
See  also  Adrenalin  ;  Appendix  Vermiformis 
{Cancerous  Disease) ;  Appetite  {Loss  of) ; 
Bladder,  Injuries  and  Diseases  {Tumours) ; 
Bone,  Diseases  of  {Tumours) ;  Brain,  Tumours 
OP  {Carcinoynata)  ;  Cachexia  {Cancerous); 
Colon,  Diseases  of  {Secondary  Membranous 
Colitis) ;  Gall-Bladdbr  {Tumours  of)';  Gall- 
Bladder  and  Bile  Ducts,  Diseases  of  {Tumours 
of  the  Bile  Ducts) ;  Heredity  ;  Hip  -  Joint, 
Diseases  of  {Tumours  in  Region  of  Hip) ;  In- 
testines, Diseases  of  {Malignant  Disease)  ; 
Kidney,  Surgical  Affections  of  {Tumours)  ; 
Labour,  Precipitate  and  Prolonged  {Fa%dts  in 
the  Soft  Passages,  Cancer  of  the  Cervix) ;  Liver 
{Perihepatitis,  Secondary) ;  Mammary  Gland, 
Diseases  of  {Carcinomata)  ;  Mediastinum 
{Mediastinal  and  other  Intra-Thoracic  Growths) ; 
Micro-Organisms  {Cancer  Bodies) ;  (Esophagus 
{Growths,  Malignant) ;  Orbit,  Diseases  of  the  ; 
Pancreas,  Diseases  of  {Malignant  Diseases) ; 
Peritoneum,  Tumours  of  {Malignant) ;  Preg- 
nancy, Affections  of  Generative  Organs 
{Cancer  of  Uterus) ;  Radium  ;  Rectum,  Diseases 
op  the  {Cancer) ;  Stomach  and  Duodenum, 
Diseases  op  (Cancer) ;  Tumours  {Chloroma) ; 
Tumours  {Carcinoma) ;  Uterus,  Malignant 
Tumours  of  ;  Vagina,  Disorders  of  {Car- 
cinoma) ;  X-Rays  {Cancer  and  Sarcoma). 

Ca.n C h asm  U S. — Immoderate  laughter, 
usually  hysterical  in  nature.    See  Hysteria. 

Cancroin. — A  toxine  found  in  carcino- 
matous growths,  and  used  subcutaneously  for 
the  treatment  of  cancer  {Adamkiexvicz). 

Cancrum  Oris.  .See  Stomatitis  (G^aw- 
grenous).  See  also  Gangrene  {Infective)  ; 
Measles  {Complications,  Noma)  ;  Typhoid  Fever 
{Complications) . 

Candela. — A  bougie,  wax  or  medicated. 

Candles. — Feeble  illuminating  agents, 
made  of  tallow,  stearin,  paraffin,  wax,  sper- 
maceti, and  compositions ;  they  have  practically 
no  bad  effect  on  health  ;  "  one  candle  power " 
is  the  light  given  by  a  sperm  candle  burning  at 
the  rate  of  1 20  grs.  per  hour.  *S'ee  Ventilation 
AND  Warming. 

Cane  Sugrar.  .S'ee  Physiology,  Food 
AND  Digestion  {Carbohydrates). 

Canities.  —  Greyness,  premature  or 
senile.  *S'ee  Nails,  Affections  of  {Canities) ; 
Skin,  Pigmentary  Affections  of  {Pigmentary 
Anomalies  of  Hair). 

Cannabis  indica.  «S'eeBR0MisM(7Vea^ 

ment);  Drug  Eruptions  {Cannabis  Indica);  Phar- 


macology ;  Prescribing  ;  Toxicology  {Indian 
Hemp). — Cannabis  Indica  is  derived  from  the 
dried  flowering  or  fruiting  tops  of  Indian  hemp 
— Cannabis  sativa.  It  contains  an  active  prin- 
ciple, Cannabinon,  two  alkaloids,  a  glucoside, 
and  a  large  amount  of  resin  known  as  churrus. 
In  India  the  plant  is  eaten  or  smoked  for  its 
intoxicating  effects.  "  Haschisch  "  is  a  confec- 
tion of  the  drug,  "  Bhang  "  a  drink  made  from 
the  powdered  tops.  Preparations —  1 .  Extractum 
Cannabis  Indicse.  Dose — 1-1  gr.  2.  Tinctura 
Cannabis  Indicse.  Dose — 5-15  m.  Is  contained 
in  T'inctura  Chloroformi  et  Morphince  Composita. 
The  action  of  this  drug  is  first  of  all  stimulating 
to  the  central  nervous  system,  causing  an  intoxi- 
cation analogous  to  that  produced  by  alcohol. 
Larger  doses  are  followed  by  lassitude,  muscular 
weakness,  and  eventually  sleep.  It  does  not 
cause  constipation,  nor  does  it  diminish  the 
secretion  of  urine ;  and  for  these  reasons  it  has 
been  recommended  as  an  anodyne  and  hypnotic 
in  diseases  in  which  opium  is  unsuitable,  such 
as  locomotor  ataxia,  neuralgia,  gastralgia,  and 
epilepsy.  The  preparations  of  cannabis  indica, 
however,  are  unreliable,  and  the  action  of  the 
drug  varies  greatly  in  different  individuals.  In 
some  even  a  moderate  dose  causes  great  cerebral 
excitement  and  violent  waking  delirium.  It  has 
now  to  a  great  extent  dropped  out  of  use.  The 
tincture  is  difficult  to  prescribe  elegantly,  because 
of  the  presence  of  the  resin  which  is  precipitated 
by  water. 

Cannea.  See  Balneology  {India, 
Ceylon). 

Cannes.  See  Therapeutics,  Health 
Resorts  {Riviera). 

Cannibalism.    -S'ee  Ethnology. 

Cannula. — A  tube,  usually  containing  a 
puncturing  instrument  (trocar),  introduced  into 
a  cystic  tumour  or  body  cavity  to  allow  the 
escape  of  fluid ;  it  may  also  be  used  for  the 
admission  of  air  (as  in  tracheotomy),  for  curing 
stenosis  of  a  canal,  or  for  cari'ying  a  plug  to  the 
posterior  nares  {Bellocq's  cannula). 

Can  or. — A  metallic  tinkling  sound  heard 
on  auscultation. 

CanqUOin'S  Paste.— A  paste  consist- 
ing of  zinc  chloride,  zinc  oxide,  and  wheat  flour ; 
caustic  in  action. 

CantharideS.  See  Dermatitis  Trau- 
matica ET  Venenata  ;  Nephritis  (Etiology)  ; 
Pharmacology  ;  Prescribing  ;  Toxicology 
{Abortifacients). — Cantharis  or  Spanish  Fly  is 
derived  from  the  dried  and  powdered  beetle, 
Cantharis  vesicatoria,  collected  chiefly  in  Hungary 
and  Russia.  The  powder  is  greyish  brown  with 
shining  green  particles  in  it,  and  has  a  strong, 
disagreeable  odour.  The  chief  constituents  are 
Cantharidin,  the  active  principle ;  and  two  oils, 
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one  volatile,  giving  the  smell,  and  the  other 
green,  yielding  the  colour. 

Preparations  — \.  Tinctura  Cantliaridis.  Dose 
— 5-15  m. ;  if  frequently  repeated,   2-5  m. 

2.  Acetuni  Cantharidis.     Strength  —  1  in  10. 

3.  Unguentum  Cantharidis.    Strength — 1  in  10. 

4.  Emplastrum  Cantharidis.    Strength — 1  in  3. 

5.  Emplastrum  Calefaciens.    Strength — 1  in  25. 

6.  Liquor  Epispastieus.  Strength — 1  in  2.  7.  Col- 
lodium  Vesicans.    Strength — 1  in  2. 

Cantharides  is  chiefly  employed  externally  as 
a  counter-irritant.  It  is  very  reliable,  although 
somewhat  slow  in  action.  It  is  applied  over  all 
sorts  of  inflammatory  and  painful  conditions. 
It  should  never  be  used  in  patients  suftering 
from  kidney  disease,  in  debilitated  persons,  or 
children,  as  it  may  be  absorbed  by  the  skin  and 
cause  internal  irritation,  particularly  of  the 
kidneys.  It  should  be  applied  over  a  small  area 
at  a  time.  When  the  plaster  is  used  it  should 
be  removed  as  soon  as  the  blister  has  risen, 
because  of  the  risk  of  absorption.  Cantharides 
is  contained  in  many  mixtures  the  object  of 
which  is  to  stimulate  the  growth  of  the  hair.  It 
is  hardly  ever  given  internally,  but  small  doses 
of  the  tincture  have  proved  beneficial  in  chronic 
gleet.  It  has  a  wide  reputation  among  tlie 
laity  as  an  apln-odisiac  ;  but  this  action,  being 
due  solely  to  direct  irritation  of  the  genital 
organs,  can  only  be  accomplished  by  the  admin- 
istration of  toxic  doses. 

Ca.nthopla.Sty. — The  reconstruction  of 
the  canthus  of  the  eye  or  any  plastic  operation 
in  its  neighbourhood.  See  Eyeltds,  Affections 
OF  {Spasm  of  the  Orhicularis  Afuscle).  Canthor- 
raphi/  is  the  operation  of  suturing  the  canthus, 
while  canthotomy  is  simple  division  of  it.  (The 
canthus  is  the  angle,  outer  or  inner,  where  the 
upper  and  lower  eyelids  meet). 

Caoutchouc. — Indiarubber,  or  rubber  ; 
obtained  liy  drying  the  milky  juice  of  IJevea 
brasiliensis  and  other  tropical  plants.  The 
official  preparation  is  Liquor  Caoutchouc  (made 
by  dissolving  1  oz.  of  indiarubber  in  shreds 
in  10  fl.  oz.  of  benzol  and  10  fl.  oz.  of  carbon 
bisulphide),  used  in  the  preparation  of  Charta 
Sinapis.  Vulcanised  indiarubber  is  a  combina- 
tion of  sulphur  with  caoutchouc. 

Capacity. — Testamentary  capacity  is  the 
state  of  mental  health  necessary  for  making  a 
will  which  shall  be  valid.    See  Civil  Incapacity. 

Cape  Town.  5ee  Therapeutics,  Health 
Resorts  {South  Africa). 
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The  most  common  and  important  affection  in- 
volving capillaries  is  angioma.  This  may  occur 
in  any  part  of  the  body,  but  is  most  frequent  in 
the  skin  and  subcutaneous  texture,  so  that  we 
may  confine  our  description  to  that  region. 
Prol)al)ly  the  most  elastic  and  comprehensive 
classification  of  the  angiomata  is  the  anatomical. 

{Capillary    =  Telangiectasis ;  Erectile 
tumour  ;  Cavernous  tumour. 
Venous      =  Phlebectasis. 
Arterial      =  Cirsoid  aneurysm. 
Lymphatic  =  Lymphangioma. 

Capillary  angioma  is  best  considered  under  two 
heads  :  the  congenital  and  the  non-congenital. 

I.  Congenital  Angioma.  N/Evus — may  be 
subdivided  pathologically  or  clinically.  In  the 
one  view  we  have  the  simple,  venous,  and 
arterial ;  in  the  other  the  cutaneous,  subcuta- 
neous, and  mixed.  We  shall  presently  see  the 
value  of  these  distinctions. 

Histology.  —  On  section  the  simj^le  njevus 
presents  the  appearance  of  a  finely  reticulated 
sponge  with  imperfectly  marked  lobulation. 
The  laminaj  are  tliin  and  fibrous,  and  lined  by 
epithelium  continuous  with  that  of  the  blood- 
vessels. It  may  or  may  not  be  surrounded  by 
a  capsule.  A  ntevus  grows  in  two  ways — in- 
trinsic or  extrinsic.  If  its  growth  is  intrinsic, 
and  especially  if  it  be  slow,  it  pushes  parts  aside 
and  forms  a  capsule.  But  a  nsevus  often  in- 
vades its  surroundings  like  an  inflammation  or 
a  malignant  tumour.  What  is  the  influence 
which  metamorphosed  capillaries  can  thus  exer- 
cise on  their  neighbours  it  is  difficult  to  con- 
ceive. But  I  have  seen  one  grow  by  invasion 
in  a  week  or  two  from  the  size  of  a  shilling  till 
it  occupied  half  a  baby's  face  and  head,  occluded 
its  eye,  and  deformed  its  ear.  In  such  cases, 
and  in  so  far  as  a  ntevus  may  occupy  the  skin, 
there  is  no  capsule,  a  point  of  importance  in 
connection  with  treatment. 

In  the  vascular  arrangements  there  are  many 
modifications.  Thus  it  is  not  unusual  for  a 
ntevus  to  pulsate  from  the  beginning,  when 
tortuous  and  dilated  arterioles  may  be  dissected 
out,  although  there  is  certainly  no  form  which 
in  the  least  resembles  histologically  the  cirsoid 
aneurysm,  or  even  perhaps  the  aneurysm  by 
anastomosis  of  the  adult.  Similarly  enlarge- 
ment of  venous  radicles  may  enter  largely  into 
the  composition  of  a  na;vus — so  largely,  indeed, 
as  greatly  to  mask  its  original  capillary  character. 
If  you  on  the  stretch  skin  which  is  occupied 
by  a  small  and  recent  naivus,  you  will  display  a 
most  beautiful  network  of  visible  capillaries 
often  in  parallel  rows,  with  perhaps  a  winding 
arteriole  or  dilated  vein.  From  this  simple 
dilatation,  and  it  may  be  multiplication  of 
capillaries,  presumably  arise  by  pressure  on  the 
intervascular  structures  and  formation  of  fresh 
intercommunications  the  appearances  already 
described. 
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Clinical  History. — There  may  be  seen  a  slight 
stain  at  birth,  and  as  a  rule  a  naevus  declares 
itself,  if  at  all,  within  a  fortnight.  It  is  veiy 
variable  in  its  rate  of  growth.  Its  most  rapid 
rate  is  generally  early.  After  the  first  few 
months  it  tends  to  grow  with  the  child.  There 
is  a  great  tendency  to  spontaneous  disappear- 
ance. More  than  half  of  the  subcutaneous  and 
mixed  varieties  are  naturally  cured.  The  cuta- 
neous variety,  the  port-wine  stain,  is,  however, 
prone  to  persist  through  life.  The  subcutaneous 
and  mixed  varieties  are  likely  to  persist  in  pro- 
portion as  they  are  associated  with  or  acquire 
arterial,  venous,  or  degenerative  changes. 

The  natui'al  cure  is  brought  about  by  a  fibrous 
atrophy  probably  inflammatory  in  character,  and 
certainly  capable  of  being  excited  by  inflamma- 
tory causes  to  which  a  na;vus  is  very  sensitive. 
This  process  may  be  modified  in  various  ways. 
In  the  atrophy  portions  of  the  tumour  may  be 
blocked  off"  and  form  cysts.  The  altered  blood 
in  them  is  more  thin  and  watery,  and  the 
deposit  of  fibrin  on  their  walls  less  copious  than 
in  hsematocele  or  extravasation  cysts.  I  am  not 
sure  that  these  cysts  are  always  blocked -off' 
blood-vessels,  because  I  have  found  them  purely 
serous,  even  among  others  containing  altered 
blood.  But  probably  the  most  frequent  de- 
generation is  fibrous.  The  nsevus  is  cured,  but 
involution  of  the  fibrous  tissue  fails.  I  have  not 
met  with  a  sarcomatous  change  in  nsevus  uncon- 
nected with  the  pigmented  mole. 

Diagnosis. — The  symptoms  need  only  be  con- 
sidered in  so  far  as  they  aid  diagnosis.  The 
mixed  variety  of  nsevus  may  be  mistaken  for 
meningocele  and  spina  bifida,  the  subcutaneous 
or  degenerated  for  fatty,  cystic,  and  sarcomatous 
tumours. 

The  most  important  diagnostic  difficulty  is 
with  meningocele,  which  I  have  several  times 
had  sent  me  for  naevus,  from  their  similarity 
in  appearance,  consistence,  and  compressibility. 
The  mere  fact  that  the  growth  occurs  in  the 
middle  line  should  put  one  on  guard.  In  that 
line  only  lies  the  difficulty.  The  meningocele 
is  seen  nowhere  else.  Cohesion  to  the  bone 
calls  for  additional  care.  A  ntevus  may  cohere, 
but  if  on  compression  a  neck -like  connection, 
and  still  better  if  the  contour  of  an  orifice  in 
the  skull  can  be  felt,  a  very  important  dis- 
tinction is  made  out.  If  it  be  not  absolutely 
congenital  it  is  naevus.  If  an  introduced  needle 
be  felt  free  in  a  cavity,  and  clear  fluid  with 
cerebral  characters  be  removed,  no  doubt 
remains.  The  same  considerations  apply  to 
spina  bifida,  which  is  also  sometimes  mistaken. 

The  sarcoma  as  it  occurs  in  infants  is  apt  to 
be  very  vascular,  and  looks  like  a  naevus.  The 
congenital,  or  nearly  congenital  origin,  the  shape, 
compressibility,  consistence,  and  situation  serve 
to  distinguish  a  naevus  from  it  and  other 
tumours. 

Treatment. — No  naevus  in  a  child  should  be 
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submitted  to  treatment  unless  it  be  clearly 
increasing,  or  likely  to  do  harm  from  its 
situation  or  condition.  Many  naevi  disappear, 
and  Nature's  result  is  as  good  as  any.  The 
reason  for  treatment  is  not  usually  danger, 
but  disfigurement.  The  danger  comes  from 
wound  or  ulceration.  It  is  therefore  slight. 
If  the  tumour  be  stationary,  not  ulcerated, 
and  not  doing  harm,  it  is  best  to  wait.  I 
leave  out  of  account  harmless  placebos  such 
as  collodion  or  gentle  pressure. 

The  methods  of  treatment  are  very  numerous. 

They  may  be  arranged  as — 

1.  External  escharotics  or  irritants;  2.  Sub- 
cutaneous escharotics  or  irritants  ;  3.  Ligature  ; 
4.  Excision. 

1.  There  are  three  conditions  under  which 
this  form  of  treatment  should  be  adopted — 

(a)  A  tiny  ntevus,  with  radiating  vessels,  is 
common  on  the  nose  or  cheek.  It  generally 
goes  away,  but  sometimes  increases.  It  may 
be  so  easily  destroyed  by  a  needle  with  nitric 
acid,  by  a  heated  point,  or  the  negative  electro- 
lysis needle,  that  it  ought  to  be  cured  without 
delay. 

(b)  Flat  naevi  of  the  skin  on  the  covered  parts 
of  the  body  may  be  well  treated  by  Richardson's 
sodium  ethylate.    It  leaves  little  scarring. 

(c)  Our  only  method  of  treating  the  port-wine 
stain  of  the  face  without  leaving  a  worse  mark 
is  by  the  long-continued  application  of  irritants. 
Squire's  knife,  multiple  puncture,  and  all  other 
means  have  with  me  been  very  disappointing. 
Cure  by  means  of  an  irritative  dermatitis  is 
not  certain,  and  requires  much  patience  and 
perseverance ;  but  it  does  no  harm,  and  is 
sometimes  successful.  I  think  strong  iodine 
is  the  most  manageable  irritant. 

2.  I  have  entirely  given  up  the  subcutaneous 
injection  of  such  substances  as  tannin,  per- 
chloride  of  iron,  and  carbolic  acid,  as  well  as 
the  subcutaneous  use  of  the  heated  wire,  in 
favour  of  electrolysis.  All  of  them  act  in  the 
same  way,  viz.  by  the  destruction  of  texture. 
But  by  electrolysis  the  destroying  agents  are 
introduced  in  infinitesimal  division,  and  there- 
fore are  much  more  under  the  svu'geon's  control 
than  by  any  other  method.  Moreover,  the 
danger  of  subcutaneous  injection  without  a 
temporary  ligature  has  been  frequently  demon- 
strated by  the  sudden  death  of  the  patient. 
There  are  one  or  two  rare  cases  in  which 
the  platinum  wire  heated  by  electricity  sub- 
cutaneously  might  be  used,  but  almost  in- 
variably for  subcutaneous  use  electrolysis  is 
the  best  agent. 

The  mode  of  using  it  and  its  value  will  be 
considered  under  the  article  "  Electrolysis." 
Meantime  it  suffices  to  say  that  for  mixed 
and  subcutaneous  naevi  on  exposed  parts  of  the 
body,  and  for  naevi  elsewhere,  which  are  very 
large  or  otherwise  inoperable,  electrolysis  is 
safe  and  certain,  although  slow. 
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Ligature. — I  think  there  is  scarcely  any  case 
in  which  this  method  is  now  required. 

Excision.  —  The  advantages  of  excision  over 
electrolysis  are  its  greater  certainty  and  rapidity. 
The  former  is  slight,  because  excision  may  fail, 
and  electrolysis  rarely  does  so.  The  latter  is 
undoubted  and  considerable.  Excision  requires 
only  one  operation,  electrolysis  usually  more. 
In  cases,  therefore,  where  a  scar  is  of  no 
importance,  and  the  size  and  relations  of  the 
tumour  are  not  such  as  to  make  the  operation 
dangerous,  excision  is  preferable  to  any  other 
method. 

II.  NoN -Congenital  Capillary  Angioma  is 
in  the  simple  form  rare,  most  usual  in  internal 
organs,  of  exceedingly  slow  gi'owth,  but  with 
little  tendency  to  retrogression.  More  common 
are  the  venous  and  arterial.  These  three 
varieties  correspond  to  the  varieties  of  najvus 
histologically.  They  present,  as  above  seen, 
differences  from  nsevus  clinically,  and  to  the 
last  belongs  that  rare  affection  called  osteo- 
aneurysm. A  fourth  variety  has  no  analogy 
among  congenital  varieties,  and  to  it  the  name 
aneurysm  by  anastomosis  niay  pi'operly  be 
given.  It  consists  of  metamorphosed  capillaries 
in  which  large  cavities  are  connected  with 
dilated  arteries  on  the  one  hand  and  dilated 
veins  on  the  other.  Many  of  the  characters 
of  arterio-venous  aneurysm  are  here  to  be  seen 
mingled  with  others  more  proper  to  a  capillary 
or  venous  tumour. 

In  treatment  we  are  here  also  restricted  to 
electrolysis  and  excision.  The  former  most 
certainly  should  be  tried  first,  as  it  is  practically 
without  risk,  and  holds  out  a  fair  prospect  of 
success.  These  varieties,  and  especially  the 
aneurysm  by  anastomosis,  are,  however,  much 
more  resistant  than  congenital  forms.  When 
electrolysis  fails  the  propiiety  of  attempting 
excision  must  be  determined  in  each  ease  by 
the  risk.  It  is  always  to  be  remembered 
that  these  tumours  have  little  tendency  to 
shorten  life,  and  that  ox\\j  the  trouble  they 
give,  chiefly  by  disfigurement,  pulsation,  and 
murmur,  warrants  interference.  Operation  by 
excision  is  always  serious,  often  impossible. 

The  consideration  of  the  other  forms  of 
angioma  limited  in  origin  to  the  arteries,  to 
the  veins,  and  to  the  lymphatics,  will  be  found 
in  the  articles  on  these  subjects  and  on 
"  Tuinom-s." 

Capillary  Bronchitis.  Nee  Bronchi, 

Biio N fi I  rr  1  s  ( Vh  ildn-n). 

Capital,  Life.    See  Life  Capital. 
CapotS. — Cretins  ;  probaljly  a  corruption 

of  CaGOTS  ('/.('.). 

Capri.  See  Therapeutics,  Healtpi  Re- 
sorts {-Ita/i/,  South). 


CapriC  Acid. — A  monobasic,  fatty  acid 
(Cj||Ho„0.,)  occurring  in  goat's  milk ;  it  belongs 
to  the  acetic  series  (formic,  acetic,  propionic, 
etc.).  CVyjroiC  acid  (C^.Vl-^^O^)  and  CeqjryJir 
acid  (CgHjyO.,)  are  other  acids  of  the  same 
series.  Each  has  its  corresponding  aldehyde 
(C10H20O ;  C,.Hi..O ;  G^B.^^O)  and  ether.  Capriii, 
caproin,  and  caprylin  are  fatty  substances  found 
in  goat's  butter. 

Capsici  FructuS.— The  fruit  (dried) 
of  Capsicum  minimum ;  pod  pepper.  When 
powdered  it  is  known  as  red  pepper.  The  dose 
is  ^  to  1  gr.  There  are  two  official  prepara- 
tions :  the  Tinct'ura  Capsici  (dose,  5  to  15  ra.), 
and  the  Unguentum  Capsici  (which  resembles 
Smedley's  chillie  paste).  It  contains  (along 
with  other  things)  an  acid  substance  (capsaicin), 
a  volatile  alkaloid  (capsicine),  a  volatile  oil,  and 
a  resin.  Externally,  it  is  used  (in  the  form  of 
the  ointment)  as  a  counter-irritant  in  inflam- 
matory and  painful  affections  (pleurisy,  sciatica), 
while  internally  it  acts  as  a  stomachic. 

Capsule,  internal.  See  Brain, 
Physiology  of;  Piiy.siolocjy,  Nervous  System 
{Cerebrum). 

Capsules. — Small  gelatine  cases,  contain- 
ing drugs  (usually  nauseous),  for  convenience  in 
swallowing. 

Capsulitis.  See  Liver,  Perihepatitis; 
Cataract  ;  Lens,  Cry'stalline. 

CapSUlotomy. — (1)  Incision  of  the 
capsule  of  the  kidney  as  performed  for  Bright's 
disease.  (  F/rfe  Decapsulation.)  (2)  Incision  of 
the  capsule  of  the  crystalline  lens. 

Caput. — The  head  (or  origin)  of  a  muscle, 
or  of  a  bone,  or  of  a  part  of  the  intestine 
("caput  coli  "),  etc.     (Vide  infra.) 

Caput  Medusae.  — In  the  new-born 
infant  the  circum- umbilical  cutaneous  veins 
are  apt  to  be  dilated  and  tortuous,  on  account 
of  stasis  in  the  portal  vein ;  the  appearance 
thus  produced  is  called  the  Cajmt  Medusae 
See  Liver,  Diseases  of  {Morbid  Anatomy, 
..1  nastonioses). 

Caput  Succedaneum. — The  soft 

swelling  (serous  infiltration)  which  forms  over 
the  presenting  part  (vertex,  face,  breech, 
shoulder)  of  the  infant  in  labour.  See  Labour, 
Stages  and  Duration  {Second  Stage,  Pheno- 
mena) ;  Labour,  Diagnosis  and  Mechanism 
(  Ve7'tex,  Face,  Brow,  and  Breech  Presentations)  ; 
Labour,  Precipitate  and  Prolonged  {Con- 
tracted Pelvis). 

Carang'idae. — Horse  mackerel ;  poison- 
ous fish.  See  Snake -Bites  and  Poisonous 
Fishes. 

Carat es. — A  South  American  skin  disease, 
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characterised  by  the  occurrence  of  coloured 
patches  on  the  face  (the  name  signifies  "  look 
at  the  face  ").    See  Pinta. 

Caraway  Fruit.   See  Carui  Fructus. 

Carbalite. — A  mixture  containing  char- 
coal, used  as  a  filter  for  water. 

Carbamide.— Urea  (NH,.CO.NH,),  the 

diamide  of  carbonic  acid,  the  first  organic  com- 
pound prepared  by  synthesis  from  inorganic 
sources.  Carbamic  acid  is  carbamide  with 
hydroxyl  in  place  of  amidogen  (NH,,.CO.OH), 
and  it  forms  carbamates  {e.g.  anmionium  carb- 
amate, and  ethyl  carbamate  or  urethane). 

Carbazotic  Acid.  —  Picric  acid  or 
trinitrophenol. 

Carbide. — A  compound  formed  by  the 
union  of  carbon  with  another  element,  usually  a 
metal,  e.g.  calcium  carbide  (CaC^). 

CarbO.  See  also  Bisulphide  of  Carbon  ; 
Skin,  Pigmentary  Affections  [Hair). — Carbo 
Ligni,  wood  charcoal,  is  the  only  official  form  of 
carbon.  It  is  a  black,  odourless,  and  tasteless 
powder.    Dose — 60  to  120  grs. 

Externally,  charcoal  has  a  considerable  repu- 
tation as  an  application  for  foul  ulcers  and  sores. 
It  should  be  used  in  the  dry  state,  and  frequently 
renewed,  as  the  discharge  soon  moistens  it  and 
destroys  its  oxidising  powers.  It  is  sometimes 
employed  as  a  tooth  powder.  Internally,  it 
has  been  given  as  a  powder,  as  lozenges,  and 
as  biscuits  to  check  gastric  fermentation.  It 
appears  to  have  a  special  attraction  for  alkal- 
oids, and  has  been  recommended  in  large  doses 
as  an  antidote  in  opium  poisoning. 

Carbohydrates.  See  Diabetes  Mel- 
LiTUS  {Physiological  Considerations)  ;  Diet 
{Nutritive  Constituents  of  Food) ;  Digestion  and 
Metabolism  {Carbohydrates)  ;  Enzymes  (Hydro- 
Using)  ;  Obesity  {Dietetic  Treatment) ;  Physio- 
logy, Food  and  Digestion  {Food,  Heat  Pro- 
duction, General  Metabolism,  and  Dietetics). 

Carbohydraturia.— The  presence  of 

carbohydrates  (sugars)  in  the  urine. 

Carbolic  Acid.  See  also  Aseptic 
Treatment,  Antiseptic  Surgery  ;  Drug  Erup- 
tions {Tar);  Gangrene  {Varieties,  Carbolic 
Acid) ;  Pharmacology  ;  Prescribing  ;  Tetanus 
{Baccelli's  Method  of  Treatment) ;  Toxicology 
{Corrosives,  Acids). — Carbolic  Acid,  or  Phenol, 
is  made  from  coal-tar  by  distillation  and  puri- 
fication. It  consists  of  colourless  acicular 
crystals  which  are  very  hydroscopic,  and  be- 
come liquid  on  the  addition  of  6  per  cent 
of  water.  It  melts  into  an  oily  liquid  at 
91-5°  F.  It  is  soluble  1  in  14  of  water, 
and  freely  in  alcohol  and  oils.  Dose — 1-3  grs. 
— Preparations — 1.  Acidum  Carbolicum  Lique- 


factum.  Contains  10  per  cent  of  water.  Dose — 
1-3  m.  2.  Unguentum  Acidi  Carbolici.  3. 
Glycerinum  Acidi  Carbolici;  1  gr.  of  phenol  in 
5  m.  4.  Suppositoria  Acidi  Carbolici ;  1  gr.  in 
each.  5.  Trochiscus  Acidi  Carbolici ;  1  gr.  in 
each.  Crude  carbolic  acid  is  used  very  largely 
as  a  disinfectant  and  deodorant  for  drains,  bed- 
pans, and  so  on.  The  purified  form  in  various 
dilutions  is  the  most  generally  reliable  antiseptic 
we  possess,  and  is  employed  almost  universally 
for  svirgical  purposes.  A  1  in  20  solution  is 
used  for  purifying  the  surgeon's  hands,  the  skin 
of  the  patient,  etc.  Instruments  and  dressings 
may  be  kept  in  a  1  in  20  or  weaker  solution  till 
required.  Dressings  for  wounds  are  soaked  in  a 
solution  of  1  in  40  or  1  in  60  ;  but  care  must  be 
taken  that  too  large  a  dressing  is  not  applied, 
on  account  of  the  risk  of  absorption  which  takes 
place  very  readily  through  the  skin.  Fingers  and 
toes  should  never  be  treated  by  carbolic  fomenta- 
tions, as  numerous  cases  of  gangrene  following 
its  use  have  been  reported.  Pure  carbolic  acid 
is  a  very  efficient  antiseptic  for  application  to 
foul  sores,  iilcerated  surfaces,  abscess  cavities, 
tuberculous  sinuses,  etc.  A  vaginal  douche  of 
1  in  40  or  1  in  60  carbolic  is  very  serviceable  in 
the  treatment  of  puerperal  saprsemic  condi- 
tions. Itchiness  of  the  skin  in  scarlet  fever  is 
relieved  by  sponging  with  a  2  per  cent  lotion  of 
carbolic.  The  ointment  or  a  lotion  is  recom- 
mended for  various  skin  diseases  when  a  com- 
bined antiseptic  and  anajsthetic  action  are 
required.  Glycerinum  Acidi  Carbolici  is  very 
efficient  in  destroying  the  fungus  of  tinea  ton- 
surans. A  small  piece  of  cotton-wool  soaked 
in  pure  carbolic,  placed  in  a  carious  tooth, 
relieves  toothache.  The  glycerinum  is  a  useful 
application  for  aphthous  or  ulcerative  stomat- 
itis. It  must  be  used  carefully,  as  it  is  very 
powerful.  It  is  also  beneficial  in  septic  condi- 
tions of  the  throat  or  tonsils,  for  which  purposes 
it  may  be  applied  directly  undiluted,  or  em- 
ployed as  a  gargle  or  spray  in  the  strength  of 
20  m.  of  the  glycerinum  to  the  ounce  of  water. 

Internally,  carbolic  acid  has  been  advocated 
for  dyspepsia  with  flatulence,  diarrha3a,  typhoid 
fever,  and  cholera  ;  but  its  value  in  these  dis- 
eases is  very  doubtful,  on  account  of  the  dilution 
effected  by  the  gastric  and  intestinal  contents. 
Large  doses  of  a  2  per  cent  solution  adminis- 
tered hypodermically  have  given  good  results 
in  some  cases  of  tetanus.  Its  use  in  phthisis, 
internally,  by  inhalation,  and  as  an  intra- 
tracheal injection,  has  been  abandoned.  It  is 
strongly  advocated,  however,  as  an  inhalation  in 
whooping-cough. 

Sodii  Sulphocarbolas  has  been  recommended 
to  control  gastric  fermentation  in  doses  of  from 
5  to  15  grs.,  but  it  has  probably  no  beneficial 
action. 

Zinci  Sulphocarbolas  may  be  used  externally 
as  an  antiseptic  for  the  same  purposes  as 
carbolic  acid,  but  it  has  no  special  advantages. 
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CarbOluria..  See  Carbolic  Acid;  Urine, 
Patiioi.ugical  Changes  in  {Colour,  Drugs  in). 

Carbon  Bisulphide.  A$ee BisuLPiimE 

OF  Carbon.  See  a/so  Amblyopia  (Toxic) ;  Toxi- 
cology {Organic  Poisons,  Carbon  Bistdpkide) ; 
Trades,  Dangerous  {Bisulphide  of  Carbon). 

Carbonic  Acid.  See  Air,  Examina- 
tion OF  {Carbonic  Acid,  Ground  Air) ;  Breath 
{Chendcal  Examination)  ;  Cholera,  Epidemic 
{Analysis  of  Symptoms,  Respii-ation) ;  Labour, 
Physiology  of  {Causes  of  Labour) ;  Medicine, 
Forensic  {Death  from  Asphyxia) ;  Mineral 
Waters  {Muriated  Saline ;  Earthy  and  Cal- 
careous) ;  Physiology,  Blood  (Gases) ;  Physio- 
logy, Excretion  (f/rme) ;  Pregnancy,  Physio- 
logy {Changes  in  Respiratirm) ;  Stomach  and 
Duodenum,  Diseases  (Getieral  Symptomatology, 
Flatulence);  ToxicohOGY  (Gaseous Poisons,  Carbon 
Dioxide). 

Carbonic  Oxide.  See  Asphyxia 
(Causes)  ;  Medicine,  Forensic  (Death  fi-om 
Aspihyxia,  Carbonic  Oxide) ;  Physiology,  Blood 
( Carbon  -  monoxide  -  hcemoglobin) ;  Toxicology 
(Gaseous  Poisons,  Carbon  Monoxide). 

Carbonyl  Cilioride.— An  irritating 
gas  (CO^Cl.,)  formed  by  the  decomposition  of 
chloroform  in  the  presence  of  burning  coal-gas 
or  oil ;  phosgen.  See  Anaesthesia,  General 
Physiology  (Chloroform). 

Carbuncle.  A^ee  Anthrax  ;  Boils  and 
Carbuncle  {Carbuncle) ;  Diabetes  Mellitus 
(Complications,  Skin) ;  Neck,  Region  of  (In- 
jiammatory  Affections)  ;  Skin,  Bacteriology  of 
(Bacteria  identified  ivith  Carbuncle) ;  Suppura- 
tion (Treatment,  Operative) :  Typhoid  Fever 
(Complications,  Cutaneous  System). 

Carburetted  Hydrogen.— Marsh 

gas,  methane,  or  methyl  hydride  (CH_j)  is  light 
carbnretted  hydrogen,  and  has,  in  rare  instances, 
been  expelled  from  the  mouth  in  flatulent  dys- 
pepsia (vide  Indigestion,  Flatulent  Dys2oepsia)  ; 
methane  mixed  with  air  is  the  fire-damp  of  coal- 
mines, and  may  cause  explosions.  Ethylene 
or  defiant  gas  (C^H^)  is  heavy  carburetted 
hydrogen. 

Carcinoma.  See  Tumours  (Epithelial 
Group),  Carcinoma).  See  also  Cancer  (for  cross- 
references). 

Carcinosis. — Cancer  or  the  cancerous 
cachexia  ;  tlie  carcinoses  have  been  regarded  as 
including  tuberculosis  as  well  as  cancers. 

Cardamomi  Semina.— Cardamom 

seeds  are  got  from  the  Eteitaria  cardamomum  ; 
they  contain  a  volatile  and  a  fixed  oil,  and  have 
a  pleasant  taste ;  and  they  are  used  as  a  car- 
minative and  stomachic  medicine.  The  ofiicial 
preparation  is  the  Tinctura  Cardamomi  Com- 


posita  (dose,  \  to  1  fl.  dr.),  but  cardamom  is 
also  contained  in  the  Pulvis  Crette  Aromaticus, 
the  Tinctura  Rhei  Composita,  etc. 

Carden'S  Amputation.  -See  Ampu- 
tations (Carden.s). 

Cardia. — The  heart,  or,  more  commonly, 
the  point  where  the  oesophagus  opens  into  the 
stomach.    .SVe  Angina  Pectoris,  etc. 

Cardiac. — Belonging  to  the  heart  or  to 
the  oesophageal  opening  into  the  stomach.  For 
cardiac  asthma,  see  Asthma  ;  for  cardiac  contrac- 
tions,  see  Heart,  Physiology  of,  and  Physiology 
(Circulation) ;  for  cardiac  crises,  see  Tabes  Dor- 
SALis  (Symptomatology,  Cranial  Nei-ves) ;  for 
cardiac  diseases,  see  Heart,  Myocardium  and 
Endocardium  ;  Heart,  Neuroses  ;  Heart,  Con- 
genital Malformations  ;  for  cardiac  piain,  see 
Angina  Pectoris  ;  and  for  cardiac  sounds  (foetal), 
see  Pregnancy,  Diagnosis. 

Cardialg'ia.  —  Gastric  pain,  especially 
pyrosis  or  heartburn.  See  Chest- Wall,  Affec- 
tions OF  (Pain  in  the  Chest) ;  Indigestion 
(Sympitoms) ;  Stomach  and  Duodenum,  Dis- 
eases OF  (Geneixil  Symptomatology,  Eructa- 
tions). 

CardiOCele.  —  Hernia  of  the  heart 
through  the  thoracic  wall  or  into  the  abdomen. 

CardiOCentesiS.  — Cardiocentesis  or 
puncture  of  the  heart  as  a  means  of  treatment 
in  cases  of  asphyxia,  chloroform-narcosis,  etc., 
is  not  free  from  danger,  but  its  trial  has  been 
to  some  extent  warranted  by  experimental 
evidence. 

Cardiodynia. — Pain  in  or  near  the 
heart  ;  angina  pectoris  (q.v.). 

CardiOg'ram. — A  tracing  of  the  move- 
ment of  the  apex  of  the  heart,  obtained  by  the 
use  of  the  cardiograph,  which  consists,  in  its 
simplest  form,  of  a  receiving  and  of  a  recording 
tambour  connected  by  a  tube.  See  Physiology, 
Circulation  (Circulation  through  the  Heart)  ; 
Pulse  (Heart  Movements). 

CardiOlith.  —  A  calcareous  concretion 
occurring  in  the  heart,  e.g.  on  one  of  the 
valves. 

CardiolysiS. — Resection  of  the  ribs  in 
cases  of  adhesion  of  the  pericardium  and  great 
vessels  to  the  sternum,  lungs,  diaphragm,  and 
structures  in  the  anterior  and  posterior  medias- 
tinum, for  the  purpose  of  relieving  the  heart's 
action  (Braiie?-). 

Cardiomalacia. — Simple  softening  of 
the  heart,  as  in  obstruction  of  a  small  branch 
of  a  coronary  vessel.  See  Heart,  Myocardium 
and  Endocardium  (Morbid  Processes  ;  Affections 
of  the  Myocardium) ;  Nephritis  (Different 
Clinical  Types ;  Circulatory  System  in). 
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Cardiometer. — An  apparatus  {e.;/. 
Roy's)  used  to  measure  the  output  of  the 
heart  in  experimental  work.  See  Physiology, 
Circulation  {Physiology  of  the  Heart). 

Card  i  opt  OS  is.  —  Displacement  of  the 
heart  in  a  downward  direction,  occurring  in 
association  with  enteroptosis  or  from  accommo- 
dation. A  voluntary  form  has  been  reported  in 
which  a  man  had  such  command  over  his  dia- 
phragm that  he  could  dislocate  his  heart,  stomacli, 
and  kidneys  at  will  (Abra7ns). 

CardiorrhexiS. — Rupture  of  the  heart. 

CardO.  —  The  axis  vertebra,  literally  a 
hinge. 

"  Carferal." — A  water-filter  consisting  of 
iron,  charcoal,  and  clay. 

Caries. — Ulceration,  generally  applied  only 
to  that  process  as  it  affects  a  bone.  See  Chil- 
dren, Clinical  Examination  of  {Neck,  Stiffness); 
Joints,  Diseases  of  {Definition  of  Terms) ; 
Joints,  Diseases  of  {Tuberculous  Disease) ; 
Nose,  Accessory  Sinuses,  Inflammation 
{Causes) ;  Spine,  Surgical  Affections  {Spinal 
Caries) ;  Teeth  {Dental  Cai'ies). 

Caries  Sicca. — A  chronic  form  of  tuber- 
culous arthritis,  occuri'ing  chiefly  in  the  shoulder 
and  hip  joints  of  adults.  See  Joints,  Diseases 
of  {Tubercular  Diseases,  Types). 

Carinated. — Keeled  or  furnished  with  a 
central  groove  or  ridge ;  the  abdomen  may  be 
carinated  in  tuberculous  meningitis  in  children. 
-S'ee  Meningitis,  Tuberculous  and  Posterior 
Basic. 

Carlsbad.  See  Mineral  Waters  {Ther- 
mal, Alkaline). 

Carminatives.  —  Medicines,  such  as 
aromatic  or  bitter  substances,  stomachics  gener- 
ally, ethers,  camphors,  and  volatile  oils,  which 
increase  the  gastric  and  intestinal  muscular 
action,  and  so  tend  to  expel  flatus.  One  of 
their  uses  is  to  prevent  the  griping  caused  by 
purgatives ;  and  they  are  usefully  combined 
with  antacids  in  cases  of  acidity  {e.g.  with 
bicarbonate  of  soda,  etc.).  The  Carminative 
Tincture  of  the  British  Pharmacopoeia  Conference 
contains  cardamoms,  strong  tincture  of  ginger, 
oil  of  cinnamon,  oil  of  caraway,  oil  of  cloves, 
and  rectified  spirit ;  its  dose  is  2  to  10  m. 

Carniferrin. — A  preparation  containing 
meat  and  iron.    See  Chlorosis  {Treatment). 

Carniferroi. — A  preparation  containing 
peptonised  meat  and  iron. 

Carnification. — The  transformation  of 
a  tissue  or  organ  into  a  substance  of  flesh-like 


consistence  and  appearance,  e.g.  the  lungs  in 
atelectasis  and  inflammation. 

Carnin. — One  of  the  so-called  purin  bases  ; 
an  end  product  of  the  breaking  up  of  the 
nucleins  of  muscle  ;  its  formula  is  CyHgN^Og. 

Carnivora.    See  Anthrax. 

Carnochan's    Operation. —  The 

antral  method  of  reaching  and  removing 
Meckel's  ganglion  in  trigeminal  neuralgia. 
See  Nerves,  Neuralgia  {Trigeminal,  Surgical 
Treatment). 

Carotid  Artery.  See  Aneurysm  {Neck); 
Nerves,  Neuralgia  {Trigeminal,  Ligature  of 
Carotid) ;  CEsophagus  {Foreign  Bodies,  Ulcera- 
tion into  Carotids) ;  Orbit,  Diseases  {Pulsating 
Exophthalmos). 

Carotin.    See  Carrotin. 

Carpal  Bones.  See  Wrist-Joint,  In- 
juries {Fracture). 

CarpholOgry. — Seeking  or  picking  move- 
ments of  the  hands  noticed  in  delirious  patients ; 
"  picking  the  bedclothes."  It  is  derived  from 
Kttpc^os,  chaff,  and  A.eyw,  I  collect ;  and  it  is  a 
serious  symptom  in  the  delirium  of  typhoid 
fever. 

Carpo-pedal  Spasm.    See  Tetany 

( Causation,  Pickets). 

Carpus.  See  Wrist -Joint,  Injuries; 
Wrist-Joint,  Diseases. 

Carragheen. — Irish  moss,  the  thallus  of 
Chondrus  crisjms.  See  Invalid  Feeding  {Car- 
rageen Jelly). 

Carratraca.  See  Balneology  {Spain 
and,  Portugal). 

Carreau. — The  name  given  by  French 
writers  to  cases  of  tabes  mesenterica  in  which 
there  is  hardness  and  enlargement  of  the  abdo- 
men ;  the  name  signifies  a  tile  or  brick  floor. 
{See  Mesenteric  Glands.) 

Carrion's  Disease.  See  Verruga 
Peruana  {History). 

Carron  Oil. — Equal  parts  of  lime  water 
and  linseed  oil.  See  Burns  and  Scalds  {Treat- 
ment) ;  Calcium  ;  etc. 

Carrotin. — A  colouring  matter  obtained 
from  dried  and  powdered  carrots  ;  it  is  said  to 
be  used  to  give  a  colour  to  butter ;  its  formula 
is  regarded  as  C18H24O.  See  Pigments  of  the 
Body  and  Excreta  (Lipochromes). 

Carrots.  See  Physiology,  Food  and 
Digestion  ( Vegetable  Food-Stuff's). 

Cartilag'e.  See  Physiology  {Tissues)  ; 
Joints,   Diseases   {Ulceration  of  Cartilage); 
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Knee-Joint,  Injuries  {Dislocation  of  Semilunar 
Cartilages) ;  etc. — There  are  many  cartilages 
bearing  special  names,  e.g.  Meckel's  cartilage, 
ensiform  cartilage,  tSantorini's  cartilage,  etc. 

Carui  FructUS.  See  Pharmacology; 
PBESCiiiBiNii.  —  Caraway  fruit,  the  aromatic 
carpels  of  an  umbelliferous  plant  (Carum  carui). 
There  is  an  Aqua  Carui,  given  in  doses  of  1  to 
2  fl.  oz.  Tiie  volatile  oil.  Oleum  Carui,  is  the 
chief  constituent,  and  it  contains  carvone 
(CjjH.,^),  cymene,  carvol,  and  limonone ;  it  is 
given  in  doses  of  ^  to  3  m.  On  account  of  their 
pleasant,  spicy  taste  and  aromatic  odour,  caraway 
carpels  are  used  in  making  of  powders,  tinctures, 
etc.    The  oil  is  a  carminative. 

Caruncle. — A  small  fleshy  outgrowth, 
existing  normally  in  the  bod}^  {e.g.  the  uvula, 
the  jjrostatic  lobe,  and  tlie  laciymal  caruncle  at 
the  inner  canthus),  or  developed  as  a  patho- 
logical production  {e.g.  the  urethral  caruncle, 
neuroma,  or  vascular  tumour  growing  near  the 
meatus  urinarius  in  the  female). 

Carunculse  Myrtiformes.  —  The 

fleshy  bodies  wliieh  represent  the  hymen  after 
that  membrane  has  been  torn  in  coitus  and 
compressed  during  labour.  See  Vulva,  Diseases 
OF  {Morbid  Conditions  of  the  Uijmen). 

Cams. — Deep  sleep,  or,  according  to  some, 
coma  or  sopor ;  earns  catalepsia  is  simply 
catalepsy,  cams  letliargus  is  prolonged  semi- 
unconsciousness  or  trance,  and  carus  ecstasis 
is  ecstasy.    <S'ee  Catalepsy;  Ecstasy;  Insanity. 

Carvol  or  Carvone. — A  constituent 

(Cjf|Hj^O)  of  oil  of  caraway  and  oil  of  spearmint ; 
carvacrol  is  an  isomeric  form  of  it ;  and  carvene 
(CjgH^y)  is  a  terpene  or  limonene.  See  Carui 
Fructus. 

CaryOCinesiS. — The  changes  in  the 
nucleus  occurring  during  mitosis  or  indirect 
cellular  division.    See  Physiology,  The  Cell. 

Caryophyllum. — The  dried  flower-buds 
of  Ewjinia  ciirijojiligUata,  or  cloves,  having  a 
pungent  and  aromatic  taste  and  a  spicy  odour  ; 
they  contain  caryophyllin,  eugenin,  and  an  oil 
{Oleum  Caryopliylli,  or  oil  of  cloves)  which  is 
official  (dose,  ^  to  3  m.) ;  of  cloves  itself  there 
is  an  official  preparation,  the  infusion  {Infusum 
Caj-i/ojihi/lli),  given  in  doses  of  h  to  1  fl.  oz. 
Applied  externally,  oil  of  cloves  acts  as  an 
irritant,  and  later  as  a  local  anaesthetic ; 
internally,  it  is  a  stomachic  and  carminative, 
and  by  its  action  on  the  stomach  it  reflexly 
stimulates  the  heart  and  circulation ;  it  is  also 
used  in  toothache  from  decayed  teeth,  as  a 
topical  application.  To  prevent  griping,  oil  of 
cloves  is  used  in  compounding  the  Pilula 
Coloci/nthidis  Composita  and  the  Pilula  Colo- 
cynthidis  et  Hyoscyami.  See  Pharmacology  ; 
Prescribing  ;  and  Volatile  Oils. 
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Caryoplasm.— The  substance  of  the 
nucleus  as  distinguished  from  that  of  the  cell 
(or  cytoplasm) ;  the  endoplasm ;  tlie  term  has 
been  somewhat  indefinitely  used  for  either  the 
chromatin  or  the  achromatin  of  the  nucleus. 

Casamicciola.  See  Balneology  {Italy, 
Ischia). 

Cascara  Sag^rada.  See  Pharma- 
cology; Prescrihing  ;  PuiUiAxiVES. — The  bark 
of  the  Californian  buckthorn  {Rhamnus  2^ur- 
shiauus),  having  a  markedly  bitter  taste,  and 
containing  cascarin,  purshianin,  a  volatile  oil, 
resins,  etc.  There  are  three  official  preparations  : 
the  Extractmn  Cascaroe  Sagradce^  (dose,  2  to  8 
grs.),  the  Extractum  Cascarce  Sagradce  Liquidum 
(dose,  i  to  1  fl.  dr.),  and  the  Syrupus  Cascaroe 
Aromaticus  (dose,  ^  to  2  fl.  dr.).  The  Hqxdd 
extract  may  be  usefully  combined  with  Spiritus 
Ammonia)  Aromaticus,  Spiritus  Chloroformi, 
Tiiictura  Belladonna),  and  Tinctura  Nucis 
Vomic£e  (equal  parts  of  each),  to  form  the 
Tinctura  Laxativa  (dose,  20  to  60  m.).  As  an 
aperient,  cascara  finds  its  great  sphere  of  useful- 
ness in  the  treatment  of  chronic  constij^ation ; 
it  does  not  gripe  much,  it  can  be  used  daily 
without  increasing  the  dose,  and  after  the 
constipation  has  been  relieved  the  drug  can  be 
gradually  discontinued.  It  may  be  given  in 
association  with  euonymin  and  iridin,  with  nux 
vomica  and  belladonna,  and  with  iron. 

Cascarillae  Cortex.— The  bark  of 

Croton  Eluteria,  containing  the  bitter  substance 
cascarillin,  volatile  oils,  resins,  etc.  It  has  two 
official  preparations,  the  Infusum  Cascarillce 
(dose,  I  to  1  fl.  oz.)  and  Tinctura  Cascarilla^ 
(dose,  i  to  1  fl.  dr.) ;  and  it  acts  as  a  bitter  and 
stomachic  medicine.  There  is  an  incompatibility 
between  the  tincture  and  mineral  acids. 

Caseation.  See  Bronchi,  Bronchial 
Glands  {Morbid  Anatomy) ;  Tuberculosis. — A 
form  of  necrosis  of  the  tissues  in  which  they 
become  converted  into  a  cheese-like  substance  ; 
it  is  seen  typically  in  tuberculosis ;  and  it  may 
follow  either  coagulation-necrosis  or  a  granular 
disintegration  of  the  tissues.  It  is  more  correct 
to  term  caseation  a  post-necrotic  state  than  a 
form  of  necrosis  {Greenfield  and  Lyon). 

Casein. — A  proteid  substance  occurring 
in  milk  (in  the  form  of  caseinogen,  a  luicleo- 
proteid),  and  forming  a  great  part  of  cheese. 
See  Physiology,  Food  and  Digestion  ;  Milk 
{Physiological) ;  Invalid  Feeding  ;  etc.  Casein 
biscuits  are  used  in  diabetes  mellitus. 

CaSSise  PU I  pa. —The  pulp  from  the 
pods  of  tlie  purging  cassia  {Cassia  fist  ula),  con- 
taining a  purgative  principle  (cassin).  It  is 
contained  in  the  official  Confectio  Senna',  and  is 
not  given  in  any  other  way.  See  Pharmacology; 
Prescribing  ;  Purgatives. 
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Ca.stella,ma.re.  See  Therapeutics, 
Health  Resorts  {Italy). 

Casteliamari   di  Stabia.  See 

Balneology  {Italy,  Bay  of  Naples). 

Castor.  —  The  dried  preputial  follicles 
(with  their  secretion)  of  the  beaver  (Castor 
Fiber) ;  it  contains  a  resinous  matter,  castorin. 
It  is  known  officially  as  Mosckus  or  3Ius/c  {q.v.). 

Castor  Oil.  See  Constipation  ;  Phar- 
macology ;  Prescribing  ;  Purgatives  ;  etc. — 
Oleum  Ricini,  the  oil  expressed  from  the  seeds 
of  Ricinus  communis,  consisting  chiefly  of 
glyceryl  ricinoleate,  C^\l^{G^^Y{^^(}.^)^,  or  ricin- 
oleine,  a  fixed  oil  soluble  in  alcohol ;  ricinine, 
which  has  been  described  as  an  alkaloid  with  a 
formula  of  Co^HgjN-Oj,  is  doubtfully  so,  and 
has  no  purgative  properties;  another  constituent 
is  ricin,  an  albuniosc  resembling  in  its  action 
the  abrin  of  jequirity  seeds.  The  dose  of  castor 
oil  is  1  to  8  fl.  dr.  It  has  a  nasty  taste  and 
smell,  only  partly  concealed  in  the  official 
Mistura  Olei  Ricini  (dose,  1  to  2  fl.  oz.). 
Indeed,  no  plan  of  getting  over  the  difficulty  of 
the  taste  succeeds  so  well  as  the  holding  of  the 
nose  till  the  drug  has  been  washed  over  the 
fauces  by  such  a  liquid  as  cofiee  ;  for  if  the 
nose  be  held  only  during  the  swallowing  of  the 
oil  the  smell  is  apt  to  pass  up  the  posterior 
nares  and  cause  nausea.  Castor  oil  is  a  very 
valuable  simple  purgative,  and  is  specially  use- 
ful in  children,  in  pregnant  and  puerperal 
women,  and  in  adults  and  old  people  of  both 
sexes  who  may  be  suffering  from  haemorrhoids. 
It  may  be  given,  with  olive  oil,  as  an  enema. 
Externally,  it  is  used  sometimes  as  a  sedative  in 
cases  of  conjunctivitis  {e.g.  due  to  the  intro- 
duction of  an  irritant  into  the  eye),  when  it 
can  be  dropped  into  the  eye,  either  alone  or  in 
combination  with  cocaine. 

Castration.  See  Obesity  {Sex) ;  Pros- 
tate Gland,  Hypertrophy  {Treatment,  Radical); 
Scrotum  and  Testicle,  Diseases  of  {Excision  of 
the  Testicle). 

Casts.  See  Bronchi,  Bronchitis  {MorUd 
Anatoiny);  Hematuria  {Blood Casts);  Nephritis 
{Clinical  Features,  The  Urine) ;  Urine,  Patho- 
logical Changes  in  {Casts,  hyaline,  amyloid, 
epithelial,  hlood,  leucocyte,  granular,  fatty,  and 
uratic). 

Cata-.  —  In  compound  words  "cata-"  (or 
"kata-")  has  generally  the  sense  of  "down," 
"downward,"  "descending,"  "declining";  but 
sometimes  it  means  "perverted"  or  "thorough." 
It  is  contained  in  many  words  (as  well  as  in 
those  specially  named  below),  such  as  catacasmus 
(deep  scarification),  catacausis  (deep  burning,  or, 
perhaps,  "  spontaneous  combustion  "),  catachysis 
(a  douche),  cataclysm  (a  clyster),  catadioptric 


(reflecting  and  refracting),  cataplasm  (a  plaster), 
cataptosis  (an  apoplectic  or  epileptic  fit),  etc. 

Cataboiism. — Catabolism  (or  kata- 
bolism)  means  the  descending,  disruptive,  or 
disintegrating  changes  which  may  take  place  in 
metabolism,  in  contradistinction  to  the  ascend- 
ing, synthetic,  or  constructive  series  of  changes 
which  constitute  anabolism. 

CatabythismuS.— Suicide  by  drown- 
ing. Catabythismornania  is  the  form  of  suicidal 
mania  which  seeks  to  accomplish  its  end  by 
drowning. 

Cataiase. — An  enzyme  or  zymin  found 
in  many  tissues,  and  capable  of  breaking  up 
hydrogen  peroxide. 

Catalepsy.  See  also  Hypnotism  ; 
Hysteria;  Hysteria  in  Childhood;  Insanity, 
Nature  and  Symptoms  {Cataleptic  Stupor)  ^ 
Spasm  {Hysterical). 

Etiology       .       .       .       .       .  .58' 

Symptoms       ......  58 

Treatment     ......  59" 

Prognosis      ......  59' 

Nature  and  Pathology  ....  59 

Definition. — Catalepsy  is  a  nervous  affection 
characterised  by  a  plastic  rigidity  of  voluntary 
muscles ;  by  unconsciousness,  including  the 
abeyance  of  common  and  special  sensibility ; 
and  by  the  abeyance  of  reflex  irritability. 

Etiology. — Females  are  disproportionately 
predisposed  to  catalepsy,  and  the  period  of 
adolescence  is  a  common  age  for  its  occurrence. 
The  affection  is  predisposed  to  by  any  conditions 
which  make  for  neurasthenia ;  it  has  obvious 
katamenial  relations  in  many  cases ;  and,  both 
in  males  and  females,  there  are  usually  some 
suggestions  of  hysteria.  Very  commonly  the 
first  attack  is  occasioned  by  some  mental  or 
nervous  incident  of  a  violent  nature — a  fire,  an 
assault,  great  religious  excitement,  a  fall,  a  sun- 
stroke, a  sudden  affliction,  and  similar  emotional 
or  nervous  shocks.  Cataleptiform  affections 
may  appear  in  association  with  that  form  of 
insanity  called  stupor,  with  hysteria,  with 
tetanus,  with  chorea,  and  with  epilepsy,  so  as. 
to  suggest  an  etiological  relationship. 

Symptoms. — The  first  attack  of  catalepsy  may 
be  quite  unexpected.  But  the  affection  is  apt 
to  be  paroxysmal  and  even  periodic.  Even  in 
such  cases  the  patient  may  be  quite  well  be- 
tween times,  but  it  is  very  commonly  the  case 
that  a  more  or  less  sudden  giddiness,  or  head- 
ache, neuralgia,  hiccough,  or  visual  disorders 
immediately  precede  a  seizure.  Therein  we 
observe  a  first  resemblance  to  epilepsy,  and,  to 
appreciate  the  condition,  we  must  constantly 
keep  that  comparison  in  mind. 

Whether  there  has  been  warning  of  some 
minutes  or  longer,  or  if  there  has  been  none. 
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the  patient  is,  at  the  instant,  usually  aware  that 
she  is  about  to  fall.  With  perhaps  some  vague 
efforts  to  kneel  or  to  reach  a  seat,  she  sinks 
helplessly  to  the  floor  or  subsides  in  her  chair. 
Apparently,  in  a  typical  seizure,  the  conscious- 
ness of  the  patient  is  as  it  may  be  in  a  deep 
swoon.  The  last  fact  that  she  is  aware  of  is 
that  she  has  lost  control  of  her  muscles,  and  she 
appears  to  know  no  more  until  she  recovers 
some  minutes  or  hours  or  even  days  later.  She 
has  then  no  recollection  of  what  has  transpired 
meantime.  Whether  or  not  there  be  any  iso- 
lated mental  activity  during  a  seizure,  we  have 
no  means  of  knowing. 

Meanwhile  motor  .symptoms  of  a  most  in- 
teresting character  have  been  developed.  There 
is  no  violent  tonic  spasm  in  catalepsy.  But 
there  is  fixation  of  the  muscles  of  a  nature 
which  is  curious  and  not  easy  of  explanation. 
An  epileptic  will  crash  to  the  ground  as  a  rule, 
and  then,  of  course,  clonic  spasms  follow.  A 
hysterical  patient  will  fall  with  some  slight 
arrangement  of  her  limbs  and  skirts,  and  other 
signs  of  apparent  purpose  in  her  movements  or 
in  her  pose.  But  in  a  typical  cataleptic  seizure 
the  patient  drops  off  as  in  syncope,  and  her 
muscles  become  fixed  in  the  first  attitude  at 
which  she  comes  to  rest.  If  you  try  to  lift  a 
limb,  or  rearrange  the  body  generally,  you  will 
find  that  the  muscles  have  stiffened  as  if  in  rigor 
mortis.  Then  by  degrees  they  gently  relax,  so 
as  to  adapt  the  pose  to  the  action  of  gravitation, 
and  the  trunk  and  head  and  limbs  all  sink 
flatter  on  the  ground  or  couch.  At  this  stage 
the  muscles  have  reached  the  characteristic  con- 
dition of  plastic  rigidity,  the  distinctive  feature 
of  catalepsy  known  as  Flexihilitas  cerea.  The 
figure  is  not  now  cast  in  metal  but  in  wax,  and 
is  plastic  imder  your  fingers.  It  retains  any 
pose  which  you  make  it  assume.  There  is  no 
automatic  movement  of  a  purposive  kind,  no 
lifting  of  an  arm  or  hand  or  foot,  and  there  are 
no  spasms.  If  you  raise  a  limb  to  a  position  of 
strain,  the  muscles  will  retain  that  pose  for  a 
time,  and  then  by  slow  degrees  will  allow  the 
limb  to  sink  to  a  position  determined  by  gravity. 

At  this  stage  the  sensibility  of  the  patient 
will  be  abolished.  The  skin  is  apparently  quite 
insensitive  to  touch,  to  heat,  to  pain,  to  elec- 
tricity. Special  sensibility  is  abolished.  Reflex 
irritability  is  also  in  abeyance.  Even  the  con- 
junctival reflex  is  probably  abolished.  Respira- 
tion is  very  shallow  ;  cardiac  action  is  slight ; 
and  the  temperature  slowly  falls. 

A  typical  seizure  has  been  described.  Very 
commorily  there  will  be  important  modifications 
in  the  symptoms.  In  particular  the  conscious- 
ness and  the  sensibility  of  the  patient  may  not 
be  abolished,  though  powerlessness  and  plastic 
rigidity  may  have  supervened.  The  reflexes 
may  not  be  greatly  impaired,  though  common 
and  special  sensibility  is  in  abeyance.  Hyper- 
sensibility  has  been  reported  as  a  rare  variation. 


As  in  other  such  diseases,  there  are  cases  of 
spurious  catalepsy,  in  some  of  which  symptoms 
of  hysteria  are  conspicuous,  and  cataleptoid 
elements  are  frequently  prominent  in  allied 
affections. 

Treatment.  —  JDurim/  an  attack  treat  the 
patient  as  for  an  epileptic  seizure.  Put  the 
body  in  a  position  of  ease,  and  do  not  disturb 
the  patient.  In  the  majority  of  cases  spon- 
taneous awakening  occurs  at  the  most  after  a 
few  hours.  It  is  difficult  to  see  what  good  is 
served  by  violent  attempts  to  arouse  patients 
from  coma.  (Jentle  means  may  occasionally  be 
tried — a  sharp  puft'of  wind  on  the  face,  a  breath 
of  smelling  salts,  a  pinch  of  snufl',  or  even  a  very 
mild  splashing  of  cold  water.  Avoid  emetics 
and  painful  shocks  of  electricity.  If  the  attack 
continues,  food  may  be  necessary.  If  so,  pass 
it  into  the  stomach  by  the  tube,  or,  in  the  first 
instance,  empty  the  rectum  and  administer  a 
nutrient  enema.  Draw  oft'  the  urine  if  there 
are  reasons  for  supposing  that  there  is  any  con- 
siderable accumulation.  If  the  patient  is  com- 
fortably in  bed  and  these  measures  are  adopted, 
there  is  no  reason  for  supposing  that  the 
cataleptic  sleep  will  be  hurtful,  even  if  it  is 
protracted  over  several  days. 

Afte?-  an  attack,  treat  the  patient  as  for 
neurasthenia.  Avoid  regarding  the  case  as 
hysterical.  Consider  it  rather  as  epileptoid. 
Try  to  discover  any  mental  or  physical  source 
of  irritation,  and  remedy  it  if  possible.  As  in 
chorea,  the  patient  may  be  greatly  benefited  by 
a  change  of  scene,  especially  if  that  entails  a 
removal  from  the  chief  source  of  annoyance  or 
excitement.  Special  regard  should  be  had  to 
pelvic  factors  in  the  disease. 

Prognosis. — The  prognosis  in  each  seizure  is 
good,  and  the  prospect  of  innnunity  from  attacks 
is  also  good,  and  increasingly  so  according  to 
the  age  of  the  patient. 

Differential  Diagnosis.  —  In  stupor  there  is 
more  or  less  persistent  mental  disorder.  In 
hysteria  the  plasticity  of  the  limb  receives  some 
added  effort  of  its  own.  A  cataleptic  limb  is 
moved  from  one  position  to  another,  and  will 
retain  the  position  in  which  it  is  placed  for  some 
time.  A  hysterical  limb  generally  moves.  By 
judicious  change  of  pressure  or  of  direction  you 
may  observe  the  hysterical  limb  continue  to 
move  without  your  aid,  or  continue  to  oppose 
a  strain  which  you  have  withdrawn.  In  tetarius 
there  is  spasm,  and  genci'ally  obvious  signs  of 
pain.  In  epilepsy  there  are  first  spasms,  and  in 
the  later  stages  the  plastic  rigidity  is  absent. 
In  the  cataleptic  state  induced  by  hypnotism  the 
symptoms,  in  this  country,  vary  considerably, 
and  in  general  there  is,  as  in  hysteria,  a  feeling 
on  manipulating  the  limbs  as  if  the  patient  were 
following  your  movements.  In  death  physical 
signs  discoverable  by  auscultation  are  wanting, 
and  the  rigor  mortis  is  not  plastic. 

Nature  and  Pathology. — We  have  no  definite 
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knowledge  of  the  pathology  of  catalepsy.  The 
nervous  condition  previous  to  a  seizure  must  be 
held  to  explain,  in  a  histologist's  sense,  the 
nature  of  the  lesion,  and  it  probably  is  compar- 
able to  other  related  diseases — mania,  hysteria, 
epileptoid  states,  etc.  As  to  the  seizure  itself, 
and  its  effects,  it  is  important  to  consider  what 
are  the  mechanisms  which  are  chiefly  involved. 

It  is  obvious  that  the  lesion  is  partly  cortical, 
and  that  it  involves  mechanisms  which  subserve 
perception  and  volition.  The  coma  seems  to 
have  features  which  distinguish  it  from  that  of 
sleep,  of  induced  hypnosis,  of  epilepsy,  or  of 
swoon.  The  mode  of  invasion  is  characteristic, 
and  the  muscular  accompaniments,  and  the 
depth  of  insensibility.  Apparently  the  lesion  is 
one  which  specially  involves  the  outward  realm 
of  mental  mechanisms  —  those  which  subserve 
muscular  activities.  The  loss  of  voluntary  move- 
ment is  the  prelude  to  the  curious  phenomenon 
which  persists — the  plastic  rigidity  in  voluntary 
muscles.  The  invasion  of  consciousness  would 
seem  to  be  somewhat  similar  to  what  occurs  in 
certain  epileptiform  attacks  (not  epileptic)  in 
which  the  spasms  of  voluntary  muscles  initiate 
an  attack  in  which  consciousness  is  thereafter 
lost.  In  catalepsy  there  is  paralysis  of  volun- 
tary movement,  followed  by  paralysis  of  con- 
sciousness. The  most  interesting  phenomenon, 
however,  still  remains — ^the  balanced  and  co- 
ordinate muscular  contractions  which  determine 
rigidity  of  the  limbs,  and  their  persistent 
sensibility  to  pressures  which  determines  their 
plasticity.  That  phenomenon  \indoubtedly  sug- 
gests, as  Gowers  has  pointed  out,  an  affection  of 
the  muscle -sense  organs.  Aff"erent  fibres  from 
the  muscles,  fascias,  and  joints,  and  correspond- 
ing motor  tracts,  complete  a  reflex  arc  whose 
apex  is  in  the  spinal  cord.  These  mechanisms 
subserve  the  function  of  unconscious  balance 
and  pose.  In  noi-mal  life,  however,  that  reflex 
arc  has  an  extension  upwards  to  the  cortex, 
which  makes  possible  a  voluntary  control  of  its 
activities.  In  catalepsy  the  higher  activity  is 
in  abeyance,  and  the  lower  mechanisms  are 
active  in  excess.  The  rigidity  then  is  simply  a 
secondary,  positive  sign  of  the  removal  of  con- 
scious control,  and  the  plasticity  of  it  is  part  of 
its  normal  function  —  to  adapt  pose  to  stress. 
But  the  extraordinary  thing  is  that  this  function 
should  persist  when  others  have  been  abolished 
— an  isolated  and  excessive  activity  in  a  general 
condition  of  profound  coma.  We  are  therefore 
led  to  conjecture  that  there  is  something  very 
like  an  epileptiform  seizure  in  catalepsy,  and 
that  the  motor  convulsion,  if  there  is  one,  is  a 
convulsion  in  this  mechanism  to  which  we  have 
referred.  The  absence  of  obvious  spasms,  either 
tonic  or  clonic,  signifies  only  that  the  convul- 
sion is  not  in  a  mechanism  of  large  movements, 
which  we  already  know.  The  mechanism  referred 
to  is  a  fine-adjustment  mechanism.  Its  move- 
ments are  all  small.    It  would  be  instructive  to 


know  if  there  are  any  cases  in  which,  with  pro- 
longed unconsciousness,  there  are  recurrences  of 
the  characteristic  muscular  phenomena.  Some 
of  the  protracted  cases  may  signify  the  passing 
from  one  fit  to  another.  In  any  case,  as  all 
authorities  are  agreed,  the  aff'ection  is  in  some 
sense  epileptoid. 

Ca.'ta.lysiS. — The  effect  produced  upon  a 
body  or  substance  by  the  presence  or  contact  of 
another  substance,  the  latter  l:)eing  termed  the 
catalyser  and  showing  in  itself  no  change  ;  it  is 
in  this  way  that  enzymes  are  believed  to  act  {e.g. 
in  fermentation) ;  it  has  been  supposed  that  the 
catalyser  does  not  really  initiate  a  reaction,  but 
merely  hastens  it. 

Ca,ta.menia..  See  Menstruation  and  its 
Disorders  ( Terminology). 

Catapasm. — A  dusting-powder. 

Cataphasia.  —  A  disordered  state  of 
speech ;  a  word  or  phrase  is  repeated  or  affirmed 
(KaTa</)ao-i9,  affirmation)  over  and  over  again, 
either  as  an  answer  to  a  series  of  questions  or 
apart  from  conversation. 

CataphoreSiS. — That  action  in  which 
galvanism  aids  a  substance  or  solution  to  pene- 
trate the  tissues  acted  upon  ;  a  sort  of  electric 
osmosis.    See  Teeth  {Electro-Cataphoresis). 

Cataplasm. — A  poultice  ;  occasionally, 
a  plaster.    See  Prescribing. 

Cataplexy. — Mesmeric  sleep  in  animals  ; 
shamming  death,  or  a  temporary  paralysis. 

CataptOSiS.  —  The  sudden  feeling  of  a 
patient  affected  with  epilepsy  or  apoplexy. 

Cataract.  See  also  Diabetes  Mellitus 
{Corn-plications,  Affections  of  the  Eye) ;  Eyeball, 
Injuries  of  ;  Glaucoma  {Causes,  Cataract- 
Operations)  ;  Ocular  Muscles,  Affections  ok 
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Technically,  the  name  cataract  is  applied  to  any 
intransparency  of  the  crystalline  lens.  Popularly, 
only  those  lenticular  intransparencies  which  by 
their  distribution  and  their  density  cause  more 
or  less  considerable  impairment  of  visual  acuity 
are    looked   upon   as    cataracts.      It  is  also 
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common  to  talk  of  cataract  developing  when 
the  intransparencies  in  the  lens  are  of  the  nature 
of  progressive  degenei'ative  changes. 

From  a  diagnostic  point  of  view  it  is  often 
important  to  distinguish  between  the  "sta- 
tionary "  varieties  of  cataract  in  the  technical 
sense  and  the  "  progressive "  forms.  The 
former  are  also  called  "  partial "  cataracts, 
whilst  the  latter  eventually  become  "  total,"  or 
practically  total,  cataracts. 

Formation  op  Cataract. — The  loss  of  trans- 
parency which  causes  a  progressive  cataract  is 
invariably  the  result  of  some  degenerative 
change.  The  extent,  moreover,  to  which  these 
degenerative  changes  go  leads  to  different 
appearances.  There  thus  come  to  be  distin- 
guished a  number  of  different  varieties  of  total 
cataract.  Only  comparatively  few  of  these 
varieties  have  any  practical  importance.  Tiie 
importance  which  may  attach  to  them  prac- 
tically has  reference  to  the  selection  of  the 
most  suitable  operation  for  their  removal,  and 
consequently  also  to  some  extent  to  the  prognosis 
of  the  result  of  operative  interference. 

A  number  of  terms  are  in  nse  to  designate 
the  stage  at  which  a  progressive  cataract  has 
arrived.  Thus  in  any  particular  case  the 
cataract  may  be  "  incipient,"  "  advanced," 
"ripe,"  or  "over-ripe."  The  meaning  of  the 
first  two  terms  is  self-evident.  A  cataract  is 
ripe  when  the  whole  of  the  lens  has  lost  its 
normal  transparency.  As  a  rule  the  sclerosed 
central  portion  of  the  lens,  which  is  met  with 
after  the  age  of  about  thirty,  and  which  forms 
as  age  advances  a  greater  and  greater  propor- 
tion of  the  whole  lens,  the  so-called  "  nucleus  " 
of  the  lens,  does  not  at  first  participate  in  the 
loss  of  transjDarency.  It  is  therefore  the  totality 
of  the  surrounding  and  more  superficial  or 
"  cortical "  portion  of  the  lens  which  is  the  site 
of  a  degeneration  causing  the  transparency  to 
l)e  lost. 

When  the  whole  "  cortex "  has  become  in- 
transparent,  then  the  cataract  is  said  to  be 
ripe.  The  term  "  ripe "  has  reference  to  the 
circumstance  that  the  lens  proper  is  then 
readily  removed  out  of  its  capsule  like  a  ripe 
nut  from  its  shell. 

The  further  progression  of  the  degenerative 
changes  which  have  caused  the  total  intrans- 
parency  lead  to  over-ripe  cataract.  Thus  the 
cortex  may  become  liquefied  or  cretaceous.  In 
addition,  the  lens  capsule  may  in  part  (over  an 
area  corresponding  to  that  left  uncovered  by  a 
semi -dilated  pupil)  participate  in  the  loss  of 
transparency  or  the  suspensory  ligament  of  the 
lens  undergo  degenerative  changes.  These 
latter  changes  are  of  importance  from  the  point 
of  view  of  treatment. 

When  once  the  lens  cortex  has  lost  its 
transparency,  it  is  extremely  rare  that  the 
transparency  is  regained.  Practically  speaking, 
there  is  therefore  no  cure  for  cataract  in  the 


sense  that  the  eye  can  recover  its  normal 
condition.  Absorption  of  the  altered  lens  sub- 
stance may,  however,  take  place  spontaneously. 
In  many  cases  this  can  be  induced  by  surgical 
interference.  When  the  intransparent  lens  is 
thus  got  rid  of  by  absorption,  the  obstacle  to 
the  formation  of  retinal  images  is  removed  and 
sight  is  restored.  The  optical;  condition  of  the 
eye  is,  however,  different  from  what  it  was  with 
the  transpai'ent  lines  in  situ.  Generally  the 
new  condition  is  one  which  admits  of  less  sharp 
retinal  images.  Sharp  vision  can  then  generally 
o\\\y  be  got  by  means  of  a  glass.  The  object  of 
most  cataract  operations  is  to  get  rid  of  the 
intransparent  lens.  In  all  cases  of  total  cataract 
this  is  necessary. 

Cataract  may  be  either  traumatic  or  idio- 
pathic. However  arising,  it  is  essentially  due 
to  some  defect  in  the  nutrition  of  the  lens 
fibres. 

Traumatic  Cataract  is  either  the  direct 
result  of  some  interruption  in  the  integrity  of 
the  lens  capsule,  or  the  indirect  result  of  injury 
to  other  parts  of  the  eye.  In  the  first  case  the 
loss  of  transparency  of  the  crystalline  lens  is 
due  to  its  coming  into  direct  contact  with  the 
aqueous  humour.  In  the  second  case  the  injury 
to  deeper  parts  of  the  eye  leads  to  intraocular 
changes,  with  which  are  associated  changes  in 
the  character  or  in  the  amount  of  the  nutrient 
liquids  which  percolate  the  lens. 

In  order  that  the  lens  may  remain  trans- 
parent, it  is  necessary  that  the  lens  capsule 
should  be  normal.  The  smallest  breach  in 
continuity  of  this  membrane  leads  to  intrans- 
parency. 

A  cataract  caused  by  a  wound  of  the  capgide 
makes  its  first  appearance  very  soon,  in  a  few 
hours  at  most,  after  the  injury,  and  afterwards 
develops  more  or  less  rapidly  according  to 
circumstances.  Very  rarely,  and  only  in  cases 
in  which  the  laceration  of  the  capsule  is  very 
minute  and  has  rapidly  cicatrised,  the  intrans- 
parency  of  the  lens  which  follows  may  remain 
partial,  or  even  slowly  disappear  altogether. 
This  rare  result  is  only  met  with  too  in  young 
children. 

The  laceration  of  the  lens  capsule  is  usually 
caused  by  a  perforating  wound  of  the  eye. 
Occasionally  a  sharp  blow  on  the  eye  may 
cause  a  rupture  of  the  capsule,  and  the  result 
is  similar,  viz.  an  immediate  loss  of  transparency 
of  the  lens. 

Such  cases  of  capsular  injury,  either  by  per- 
foration or  rupture,  cause,  then,  what  may  be 
called  a  direct  traumatic  cataract.  In  other 
injuries  to  the  eye  unassociated  with  injury  to 
the  capsule,  the  cataract  which  may  follow  is 
"  indirect."  An  indirect  traumatic  cataract 
only  makes  its  appearance  weeks  or  months 
after  the  injury. 

Idiopathic  Cataract  again  may  be  either 
"  primary  "  and  uncomplicated,  or  "  secondary  " 
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to  some  other  disease  which  of  itself  has  caused, 
or  is  likely  to  cause,  serious  interference  with 
vision. 

Of  the  primary  cases,  uncomplicated  so  far 
as  any  other  defect  of  the  eye  is  concerned,  two 
groups  may  be  recognised.  The  first  group, 
fortunately  by  far  the  larger,  includes  all  the 
cases  in  which  there  is  no  evidence  of  any 
general  condition  of  malnutrition.  In  the 
second  group  there  may  be  more  or  less  reason, 
on  the  other  hand,  to  connect  the  loss  of  trans- 
parency in  the  lens  with  some  such  condition  as 
albuminuria,  diabetes,  etc. 

Idiopathic  cataract,  when  primary  and  occur- 
ring in  an  otherwise  healthy  individual,  is  most 
common  after  the  age  of  sixty.  On  this  account 
it  is  usually  known  as  senile  cataract.  There  is, 
however,  no  necessary  connection  between  this 
variety  of  cataract  and  other  evidences  of 
senility.  In  many  cases  there  seems  to  be  a 
more  or  less  evident  hereditary  tendency  to 
cataract.  On  the  whole,  it  would  appear,  too, 
as  if  the  younger  the  individual  affected  with 
cataract,  the  more  evident  was  the  hereditary 
predisposition. 

Apart  from  heredity,  which  is  by  no  means 
always  traceable,  there  does  not  appear  to  be 
any  general  state  associated  at  all  intimately 
with  the  appearance  of  cataract.  All  that  can 
be  said  is  that,  on  the  whole,  there  is  a  tendency 
increasing  with  age  for  the  nutrition  of  the  lens 
to  become  impaired,  and  that  this  tendency  is 
greater  in  some  families  than  in  others.  Prob- 
ably the  structure  of  the  lens  itself  predisposes 
to  defective  nutrition.  The  lens  is  an  epithelial 
structure,  which,  as  time  goes  on,  becomes  more 
and  more  compressed  and  sclerosed  in  its  central 
portion.  This  compression  results  from  the 
continual  growth  of  new  lens  fibres  which  go  to 
form  the  outer  layers,  whilst  the  old,  effete 
tissue,  not  being  removed,  gradually  accumu- 
lates. The  oldest  and  most  horny  portions  of 
the  lens,  instead  of  being  rubbed  off,  as  in  the 
skin,  are  thus  collected  in  its  centre.  This 
arrangement  of  itself  seems  to  predispose  to 
difficulties  of  nutrition.  These  difficulties  are 
more  insuperable  in  some  individuals  than  in 
others,  altogether  independent  of  anything  but 
mere  local  conditions.  Whatever  be  the  true 
and  complete  explanation,  it  is  of  practical  im- 
portance to  recognise  that  the  term  senile  as 
applied  to  cataract  has  only  a  restricted  sense. 
The  appearance  of  cataract  is  therefore  not 
necessarily,  or  even  commonly,  an  indication  of 
any  general  breakdown. 

Most  cases  of  senile  cataract  are  cortical 
cataracts,  i.e.  the  loss  of  transparency  which 
takes  place  is  limited  to  the  cortex.  In  very 
old  people  the  lens  nucleus  may  become  clouded, 
and  then  usually  assumes  a  dark  brown  or 
almost  black  colour.  This  is  sometimes,  and 
especially  when  the  colour  is  very  dark,  called 
black  cataract  {cataracta   nigra).     A  better 


term  is  nuclear  senile  cataract.  Although  in  the 
aged  the  nucleus  of  the  lens  comprises  almost 
the  whole  of  that  structure,  so  that  very  little 
cortex  remains,  the  true  nuclear  senile  cataract 
not  being  such  an  essentially  degenerative 
change,  a  nuclear  cataract  does  not  cause  such 
a  complete  loss  of  vision  as  is  caused  by  an 
ordinary  ripe  senile  cataract. 

Diagnosis. — Mere  inspection  of  the  eye  reveals 
a  greyish  opacity  in  the  pupil.  The  pupil  itself 
is  freely  movable,  contracting  as  light  falls  into 
the  eye,  and  dilating  when  the  eye  is  shaded  from 
the  light.  The  history,  too,  is  one  of  gradually 
increasing  blindness  until  the  details  of  objects 
have  become  indiscernible,  and  only  the  move- 
ment of  large  bright  objects  in  front  of  the  eye, 
or  it  may  be  only  the  difference  between  light 
and  darkness,  can  be  made  out. 

The  earlier  stages  of  cataract,  as  well  as  the 
differential  diagnosis  between  visual  defects  due 
to  intransparencies  of  the  lens  or  to  other  causes, 
can  only  be  made  with  the  ophthalmoscope.  Any 
in  transparency  in  the  dioptric  media  (the  vitre- 
ous, lens,  aqueous,  and  cornea)  appears  in  the 
disc  of  fundus  rejlex  (see  "  Eye,  Examination 
of ")  as  a  dark  area  interrupting  its  continuity. 
When  dark  spots  are  seen  in  this  way,  the  dia- 
gnosis of  the  site  of  the  intransjjarency  has  next 
to  be  made.  A  preliminary  examination  of  the 
cornea  and  aqueous  made  by  oblique  illumination 
enables  us  to  see  how  far  any  intransparencies 
in  these  parts  contribute  towards  the  appear- 
ances seen  with  the  ophthalmoscope.  If  there 
are  no  corneal  nebula)  and  the  aqueous  is  clear, 
these  parts  of  the  eye  can  be  excluded,  and  the 
question  then  is  whether  the  dark  areas  inter- 
rupting the  fundus  reflex  are  due  to  intrans- 
parencies in  the  lens  or  vitreous  humour.  Opa- 
cities in  the  vitreous  are  often  movable,  i.e.  move 
independently  of  the  eye  when  once  set  in  motion 
by  eye  movements.  Lens  opacities  are,  on  the 
other  hand,  stationary.  The  differential  dia- 
gnosis is  usually  easily  made,  although  in  some 
cases  of  opacities  lying  far  forwards  in  the  vitre- 
ous there  may  be  some  difficulty. 

The  pujnl  in  old  people  often  appears  grey  or 
greenish  grey.  It  presents  then  a  very  different 
appearance  from  the  dark,  black  pupil  seen  in 
earlier  life.  This  grey  appearance  is  due  to 
light  reflected  from  the  anterior  surface  of  the 
lens.  In  young  people  the  superficial  layers  of 
the  lens  have  a  refractive  index  very  nearly 
e(][ual  to  that  of  the  aqueous.  Consequently 
little  or  no  light  is  reflected  from  the  surface  of 
separation  between  these  two  media.  The  greater 
hardness  of  the  older  lens,  with  its  consequent 
greater  refractive  index,  causes  considerable  re- 
flection from  the  lens  surface.  This  reflection 
is  sometimes  so  great  as  to  give  the  appearance 
on  mere  inspection  of  cataract.  Inasmuch,  too, 
as  old  people  often  complain  of  failing  sight 
from  other  causes  than  cataract,  it  is  important 
not  to  mistake  the  condition   described  for 
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cataract.  All  that  is  necessary  to  make  the 
ditt'erential  diagnosis  is  the  dioptric  test  with 
the  ophthalmoscoiaic  mirror.  When  no  cataract 
exists,  the  fundus  reflex,  so  far  as  the  lens  goes, 
is  seen  undisturbed  throughout. 

Senile  cataract  is  mostly  met  with  in  both  eyes. 
Often  the  condition  first  begins  in  the  one  eye 
alone.  The  first  appearances  are  only  seen  with 
the  ophthalmoscope  and  with  the  pupil  dilated. 
They  are  generally  those  of  radiating  peripheral 
intransparencies,  the  so-called  striw.  The  stage 
of  perijjheral  strife  may  last  for  many  years 
without  appreciably  advancing.  Generally,  how- 
ever, the  stripe  become  continually  more  numerous, 
larger,  and  confluent.  Only  small  chinks  of  clear 
cortex  then  remain.  Often  this  gives  rise  to  a 
multiplicationof  the  imagesof  objects  seen — what 
is  called^w/yo/jyVf .  Wometimes,  however,  the  vision 
remains  amazingly  good,  though  the  changes 
are  often  accompanied  by  alterations  in  the 
optical  condition  of  the  eye.  Weaker  reading 
glasses  are  then  often  used,  and  the  distant 
vision  is  improved,  it  may  be  by  concave  glasses, 
or  if  previously  convex  ones  have  been  required, 
they  may  no  longer  be  necessary. 

The  further  confluence  of  the  separate  areas 
of  intransparency  leads  to  the  whole  of  the  cortex 
being  involved,  and  then  generally  pretty  soon 
to  the  cataract  becoming  ripe.  The  j^eriod 
occupied  in  ripening,  however,  varies  very  much. 
As  a  rule,  from  the  time  the  stri;e  first  become 
evident  till  the  whole  cortex  is  intranspai-ent, 
there  is  an  interval  of  time  of  from  two  to  three 
years.  But  there  are  frequent  exceptions  to  this, 
and  mostly  in  thedirection  of  a  prolongation  of  the 
period  of  development.  It  is  therefore  not  safe 
in  any  given  case  to  venture  upon  too  definite  a 
prognosis  as  to  the  date  when  the  cataract  will 
be  ripe. 

There  is  often  a  very  serious  degree  of  blindness 
long  before  the  cataract  is  ripe.  The  bearing  of 
this  fact  upon  the  question  of  treatment  is  after- 
wards considered. 

The  stage  at  which  operation  for  cataract  is 
most  satisfactory  is  the  stage  of  ripeness.  Inter- 
ference is  on  the  whole  less  satisfactory  before 
this  stage  has  been  arrived  at,  and  still  less 
satisfactory  when  there  is  any  marked  degree  of 
over-ripeness. 

The  most  important  point  which  has  to  he  in- 
quired into  in  the  case  of  a  ripe  cataract  is  as  to 
whether  or  Hot  the  cataract  is  uncomplicated.  A 
ripe  cataract,  whilst  it  leads  to  the  loss  of  any 
sense  of  form,  so  that  surromiding  objects  are 
not  seen,  does  not  materially  interfere  with  the 
sense  of  light.  Conse(piently  an  individual  with 
a  ripe  cortical  cataract  has  a  good  appreciation 
of  differences  in  degree  of  illumination.  The 
light  from  an  ordinary  candle  flame  in  a  dark 
room  can  be  seen,  and  the  difference  at  once 
recognised  when  it  is  shaded  by  the  observer 
holding  his  hand  in  front  of  it,  so  as  to  prevent 
its  rays  falling  on  the  patient's  eye,  or  the 


difference  caused  in  illumination  by  reflecting 
into  the  patient's  eye  the  light  of  a  gas  jet  turned 
down  to  almost  its  lowest  point  and  then  remov- 
ing the  reflection  is  at  once  appreciated.  One 
circumstance,  then,  which  would  cause  one  to 
infer  that  the  eye  was  otherwise  healthy,  not- 
withstanding the  existence  of  a  ripe  cataract, 
would  be  the  possession  of  a  keen  perception  of 
light.  On  the  other  hand,  a  defective  light  sense 
must  cause  susjaicion  of  deeper  disease.  When 
the  light  sense  is  very  defective  there  can  be  no 
doubt  of  the  existence  of  complication.  And 
this  is,  of  course,  still  more  the  case  when  the 
patient  is  unable  at  all  to  distinguish  light  from 
darkness.  This  condition  is  a  complete  contra- 
indication to  operation,  as  no  sight  could  then 
be  restored  by  removing  the  cataract. 

Another  point  which  has  to  be  tested  is  in 
the  cataractous  eye  called  the  2^'^'ojection.  Al- 
though unable  to  distinguish  ordinary  objects, 
an  individual  with  ripe  cataract,  if  the  eye  be 
otherwise  healthy,  should  nevertheless  have  a 
fair  idea  of  the  direction  from  which  a  bright 
light  comes.  Thus  the  direction  of  a  candle 
flame  in  a  dark  room,  held  close  to  him  above  or 
below  or  to  either  side  of  the  face,  can  be  made 
out.  Although  the  intransparent  lens  is  not 
capable  of  forming  sharp  images,  it  is  able,  even 
in  cases  of  ripe  cataract,  to  so  far  collect  the 
rays,  whilst  scattering  most,  that  a  maxinium 
illumination  of  the  retina  takes  places  in  and 
around  the  place  at  which,  under  normal  con- 
ditions, the  image  of  the  flame  would  be  formed. 

Congenital  Cataract. — In  addition  to  the 
forms  of  cataract  already  enumerated,  there  is  a 
whole  series  of  juvenile  and  congenital  cataracts. 
These  may  be  complete  or  partial,  cortical  or 
nuclear. 

It  is  most  important  to  recognise  and  to  treat 
congenital  cataracts  as  early  as  jjossible  if  they 
are  either  complete  or  so  extensive  and  dense  as 
to  cause  a  serious  impediment  to  vision.  If  they 
are  not  removed  within  the  first  few  months  after 
birth,  the  resulting  vision  is  rarely  good.  Cata- 
ract developing  in  eyes  which  have  once  acquired 
good  sight  may  remain  for  an  indefinite  period 
without  interfering  with  the  possibility  of  sight 
being  restored  on  its  removal.  The  immediate 
result  of  a  successful  operation  in  such  cases  is 
in  fact  the  complete  restoration  of  the  sight, 
even  if  the  cataract  may  have  been  there  for 
forty  years  or  more.  There  is  no  amblyopia 
from  disuse.  It  is  otherwise,  however,  where 
the  early  development  through  practice,  which 
is  necessary  for  the  perfecting  of  the  eye  as  a 
seeing  instrument,  has  been  rendered  impossible. 
Later  operation  will  admit  of  a  certain  degree 
of  sight  being  acquired.  But  the  acquiring  of 
sight  under  these  conditions  is  a  slow,  laborious 
process,  requiring  often  much  training.  It 
always  stops  short  of  perfection  —  often  much 
short  of  it.  Operations  in  tlie  early  months  of 
life  give  the  best  chance.     The  necessity  for 
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early  operation  is  tlie  main  practical  point  to 
keep  in  view  in  connection  with  such  cataracts. 
Their  diagnosis  presents  no  difficulties,  and  the 
differences  met  with  in  different  cases  are  only 
of  scientific  interest.  They  are  almost  invari- 
ably bilateral. 

A  complete  cataract  existing  in  one  eye  only 
of  a  child  is  almost  certainly  of  traumatic  origin. 
A  careful  examination  of  the  cornea  will  usually 
in  these  cases  reveal  a  scar,  often  a  very  faint 
one,  owing  to  the  rapid  tissue  changes  of  child- 
hood. The  scar  indicates  where  the  perforation 
of  the  eye  took  place.  Curioiisly  enough, 
parents  and  others  who  bring  young  children 
with  traumatic  cataract  long  after  the  accident 
which  caused  it  often  deny  that  any  accident 
has  taken  place.  They  usually  admit  it,  how- 
ever, when  it  is  pointed  out  to  them  that  the 
scar  is  visible.  Sometimes,  as,  for  instance,  when 
the  penetration  has  been  made  with  the  point 
of  a  fine  needle  or  a  fine  pair  of  scissors,  the 
parents  may  actually  be  ignorant  at  the  time 
that  so  serious  an  accident  has  occurred. 

One  of  the  most  frequent  forms  of  juvenile 
cataract  is  what  is  called  lamellar  cataract.  This 
is  a  partial,  stationary  cataract.  It  is  either 
congenital  or  developed  very  early  in  life.  In 
lamellar  cataract  only  some  of  the  lens  fibres, 
which  are  arranged  in  lamellfe,  are  intrans- 
parent ;  hence  the  name.  The  defect  of  vision 
which  this  variety  produces  varies  in  degree 
according  to  the  position  and  number  of  the 
intransparent  lamellas.  The  pupil  shows  only 
a  moderate  degree  of  opacity,  sometimes,  indeed, 
so  slight  that  it  is  difficult  to  diagnose  the  con- 
dition without  the  ophthalmoscope.  The  oph- 
thalmoscopic appearance  is  characteristic.  If 
the  pupil  be  dilated  it  is  found  that  a  disc-shaped 
darkening  of  the  fundus  reflex  occupies  a  cen- 
tral area  of  it.  The  shaded  area  varies  in  extent, 
appears  darker  at  its  margins,  and  is  surrounded 
by  a  clear  zone.  Often  the  circular  line  corre- 
sponding to  the  margin  of  the  opacity  is  broken 
by  little  protrusions,  which  on  closer  inspection 
are  found  to  be  caused  by  more  peripheral  in- 
transparencies,  which,  as  they  embrace  the  edge 
of  the  main  opacity,  have  received  the  name  of 
"  riders." 

Lamellar  cataract  is  rarely  noticed  before 
schooling  has  begun.  Then  it  is  found  that  the 
child's  sight  is  less  acute  than  normal.  Objects 
in  order  to  be  seen  are  held  closer  to  the  eyes 
than  under  normal  conditions.  This  attracts 
attention,  and  is  usually  supposed  to  indicate 
the  existence  of  myopia.  Often,  indeed,  and  no 
doubt  as  the  result  of  this  too  close  application 
of  the  eyes,  the  condition  actually  does  become 
complicated  with  myopia.  Anything,  in  fact, 
which  causes  the  persistent  use  of  the  eyes  in 
early  life  for  the  seeing  of  objects  which  lie  too 
near  to  them  is  apt  to  give  rise  to  myopia. 

The  question  which  has  to  be  determined  in 
all  cases  of  lamellar  cataract  is  whether  or  not 


it  is  desirable  to  operate.  As  the  operation 
consists  of  removing  the  lens  in  some  manner 
or  other,  any  power  of  accommodation  must 
necessarily  be  lost  after  operation.  The  question 
to  be  considered  then  is  whether  the  improve- 
ment in  vision  which  the  operation  will  cause  is 
sufficient  to  counterbalance  the  risk  of  opera- 
tion, the  necessity  for  wearing  cataract  glasses, 
and  the  loss  of  accommodation.  Obviously, 
there  must  be  some  limit  for  which  the  advan- 
tages and  disadvantages  are  pretty  equally 
balanced.  This  limit  will  vary,  too,  according 
to  the  individual  views  of  different  operators. 
Some  even  go  the  length  of  operating  on  one 
eye  only,  leaving  the  other  untouched,  so  as  to 
retain  as  far  as  possible  both  advantages,  that 
of  increased  visual  acuity  in  the  operated  eye, 
and  retention  of  accommodation  in  the  one 
which  remains  unoperated  upon.  This,  of 
course,  is  done  at  the  expense  of  binocular 
vision.  It  is  rare  that  such  a  practice  is  to  be 
recommended.  Indeed,  it  should  only  be  re- 
sorted to  when  one  eye  is  considerably  worse 
than  the  other,  and  at  the  same  time  the 
occupation  of  the  individual  makes  it  seem 
advantageous.  In  this  respect  each  case  must 
be  judged  on  its  merits. 

A  good  practical  rule  to  be  guided  by  is  to 
recommend  operation  when  the  visual  acuity  is 
less  than  |-^,  and  to  advise  the  patient  to  have 
nothing  done  where  the  acuity  is  greater  than 
this  limit.  Here,  again,  however,  one  must  to 
some  extent  be  guided  by  the  wishes  of  the 
patient,  when  matters  have  been  properly  ex- 
plained to  him  or  his  parents,  as  well  as  by 
the  nature  of  the  occupation  which  he  follows 
or  wishes  to  follow. 

Lamellar  cataractis  almost  invariably  bilateral. 
It  seems  to  stand  in  some  relation  to  rickets, 
though  in  most  cases  the  manifestations  of 
rickets  are  not  particularly  pronoimced.  Often 
there  is  an  absence  of  enamel  on  the  teeth, 
especially  the  canines.  Children  with  congenital 
cataract  in  any  form  are  occasionally  of  more  or 
less  markedly  weak  intellectual  development. 

Treatment  of  Cataract. — Nothing  is  known  to 
have  any  definite  effect  in  checking  the  progress 
of  cataract.  The  degenerative  process  seems  as 
a  rule  to  be  so  intimately  associated  with  diffi- 
culties of  nutrition  depending  upon  the  natural 
structure  of  the  crystalline  lens,  and  so  rarely 
dependent  upon  general  conditions  of  health, 
that  it  is  unlikely  that  the  progression  of 
cataract  could  be  influenced  by  general  treat- 
ment. It  is  conceivable,  no  doubt,  that  the 
conditions  of  nutrition  might  be  modified  to 
advantage  by  local  treatment.  Hitherto,  how- 
ever, any  treatment  which  has  been  adopted  to 
dissipate  cataract  has  been  by  secret  remedies. 
The  favourable  results  claimed  for  such  remedies 
have  never  been  substantiated.  It  is  even 
doubtful  if  any  ordinary  use  of  the  eyes  in  any 
way  influences  the  process.     This  being  the 
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case,  it  is  hardly  fair  to  impose  upon  one's 
patients,  as  soon  as  the  beginning  of  cataract  is 
diagnosed,  all  sorts  of  restrictions  instead  of 
allowing  them  to  have  the  full  use  of  their  eyes 
as  long  as  possible.  Excessive,  continuous 
reading,  especially  with  a  bad  illumination,  may 
perhaps  be  undesirable. 

When  cataract  has  advanced  sufficiently  to 
cause  some  marked  interference  with  sight  it  is 
sometimes  possible  to  get  some  temporary  im- 
provement hy  the  use  of  a  weak  mydriatic  or 
miotic  or  hy  suitable  glasses.  In  many  cases  of 
advancing  cataract  it  is  found  that  patients 
complain  of  seeing  very  badly  when  facing  the 
light,  or  generally,  when  the  illumination  is 
strong.  In  reading,  for  instance,  they  prefer 
sometimes  an  illumination  which  is  otherwise 
unsuitable  owing  to  its  being  too  feeble.  The 
reason  for  this  is  that  when  the  pupil  is  small 
the  total  area  of  the  portions  of  the  lens  which 
remain  clear  is  insufficient  to  give  a  Ijright 
enough  retinal  image.  With  a  semi-dilated  pupil, 
however,  the  number  of  rays  going  to  form  the 
image  is  greater.  And  if  the  more  excentric 
pupillary  portions  of  the  lens  are  relatively  free 
from  intransparencies,  the  proportion  of  eft'ective 
rays  may  increase  at  a  greater  ratio  than  the 
diminution  in  illumination,  which  causes  the 
pupil  to  become  less  contracted.  A  still  greater 
advantage  may  under  these  conditions  be  got 
by  causing  an  artificial  dilatation  of  the  pupil. 
The  greater  number  of  rays  thus  admitted  to 
form  the  retinal  image  is  not  counteracted  by 
the  diminished  illumination  necessary  to  admit 
of  a  natural  dilatation  of  the  pupil.  This 
artificial  dilatation  of  the  pupil  is  best  secured 
by  the  use  of  a  weak  solution  of  sulphate  of 
atropine  {\  gv.  to  sj.),  which  may  Ije  applied 
daily,  or  even  once  every  second  day.  In 
advancing  cataract  this  should  always  be  tried. 
If  it  proves  of  use  it  may  then  be  safely  in- 
definitely continued.  It  is  comparatively  seldom, 
on  the  other  hand,  that  a  miotic  by  causing  an 
artificial  contraction  of  the  pupil  is  of  use  in 
cataract. 

Patients  with  cataract  often  suft'er  too  from  a 
disagreeable  degree  of  dazzling.  This  is  caused 
by  the  scattering  of  many  of  the  rays  which 
enter  the  pupil.  These  scattered  rays,  mixing 
with  the  regularly  refracted  ones,  disturb  the 
clearness  of  the  retinal  images,  and  produce 
this  disagreeable  sensation.  It  is  for  this  reason 
that  cataract  patients  rarely  face  the  light,  or, 
when  they  do,  walk  with  their  heads  bent  for- 
wards. They  frequently,  too,  shield  the  eyes  by 
holding  their  hands  at  the  side  of  the  face,  or 
by  shading  the  eyes  in  some  other  way.  Some- 
times spectacles  in  the  form  of  stenopaic  slits 
cause  improvement  in  vision  by  diminishing  the 
amount  of  this  scattering. 

When  the  cataract  in  one  eye  is  further 
advanced  than  in  the  other,  the  same  scattering 
of  raj's  in  the  worse  eye  causes  the  vision  with 
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both  eyes  to  be  less  perfect,  and  associated  with 
more  discomfort  than  when  the  better  eye  is 
used  alone.  It  is  then  advisable  to  allow  them 
to  read  with  an  obscure  screen  in  front  of  the 
worse  eye. 

Another  expedient  which  may  Ije  resorted  to 
when  the  sight  is  insufficient  to  permit  of  read- 
ing with  the  proper  correction  at  an  ordinary 
distance  is  to  give  up  any  attempt  at  binocular 
reading  and  use  the  better  eye  alone.  It  is 
then  provided  with  a  glass  of  sufficient  strength 
to  focus  it  for  a  distance  of  6  or  4  or  even  2 
inches  instead  of  for  10  to  14  inches.  The 
retinal  images  thereby  obtained  are  correspond- 
ingly larger,  and  thus  reading  may  be  continued 
for  a  longer  time  than  is  otherwise  possible. 
Reading  with  a  hand  magnifying-glass  also 
serves  the  same  purpose. 

The  various  operations  performed  for  cataract 
may  be  classed  under  tliree  heads — (1)  Reclina- 
tion ;  (2)  Discission;  and  (3)  Extraction. 

Reclination  or  cotiching  does  not  seem  to  be 
practised  in  civilised  countries.  It  is  a  very 
old  operation,  and  the  one  which  was  at  one 
time  universally  employed.  The  operation  con- 
sisted in  pushing  a  needle,  entered  through  the 
sclera,  forwards  between  the  lens  and  ciliary 
body,  and  then,  by  raising  the  handle,  pushing 
the  cataractous  lens  backwards  into  the  vitreous. 
This  operation,  though  producing  necessarily, 
in  uncomplicated  cases,  an  immediate  restora- 
tion of  sight,  was  abandoned  owing  to  the  fre- 
quency with  which  it  was  followed  by  inflam- 
mation or  glaucoma.  It  must  be  remembered, 
however,  that  reclination  was  performed  exclu- 
sively in  the  pre-antiseptic  period.  Indeed,  not 
only  were  no  antiseptic  precautions  taken,  but 
some  of  the  descriptions  given  of  the  operation 
make  it  clear  that  it  was  customary  for  some 
operators  to  dip  the  cataract  needle  into,  or 
smear  it  with,  substances  which  were  more 
likely  than  not  to  be  septic.  The  risk  of  re- 
clination nowadays  could  certainly  not  be  nearly 
so  gi'eat  as  it  formerly  was.  Nevertheless,  as  a 
surgical  proceeding,  it  is  inferior  to  discission  or 
extraction. 

Discission  consists  in  opening  the  anterior 
capsule  with  a  fine,  sharp  cataract  needle,  and 
then  passing  the  needle  deeper  into  the  sub- 
stance of  the  lens  and  stirring  it  up.  The 
aqueous  humour  is  then  brought  into  direct 
contact  with  the  substance  of  the  lens,  which  is 
macerated,  driven  forward  in  flocculent  masses 
into  the  anterior  chambei',  and  absorbed.  The 
absorption  takes  place  through  the  channels,  at 
the  angle  of  the  anterior  chamber,  by  which  the 
aqueous  leaves  the  eye.  If  the  discission  has 
been  free,  flocculent  masses  of  macerated  lens 
matter  readily  escape  out  of  the  capside  and 
lie  in  the  anterior  chamber.  There  they  gradu- 
ally become  lessened  in  size  as  absorption  slowly 
proceeds. 

In  performing  discission  care  must  be  taken 
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to  make  a  sufficiently  large  opening  in  the 
capsule.  When  the  lens  is  stirred  up  the  swell- 
ing which  takes  place  as  it  becomes  macerated 
leads  to  an  extrusion  of  some  of  its  substance 
through  the  capsule  wound  into  the  anterior 
chamber.  If  the  wound  in  the  capsule  is  not 
large  enough,  as  is,  for  instance,  the  case  if  the 
capsule  has  been  merely  punctured  before  the 
lens  has  been  stirred  up,  the  intracapsular 
swelling  which  follows  may  cause  more  or  less 
irritation  of  the  eye  due  to  increased  intraocular 
tension.  Apart  from  this,  however,  absorption 
does  not  under  these  circumstances  take  place 
so  readily,  or  it  may  stop  altogether.  The 
operation  has  then  to  be  repeated. 

The  cataract  needle  in  performing  a  discission 
should  be  passed  very  obliquely  through  the 
corneo-scleral  margin  into  the  anterior  chamber, 
thus  forming  a  valvular  opening.  After  having 
reached  a  little  beyond  the  middle  of  the 
chamber,  the  capsule  should  be  lightly  cut  by 
raising  the  handle  of  the  instrument  till  the 
point  of  the  needle  comes  in  contact  with  it. 
The  needle  point  is  then  di'awn  over  the  surface 
of  the  capsule,  and  made  to  tear  a  linear 
aperture  in  it.  The  instrument  is  then  slightly 
withdrawn  till  its  point  lies  again  free  in  the 
anterior  chamber,  then  again  pushed  in  suffi- 
ciently to  enable  another  section  of  the  capsule 
to  be  made  in  the  same  way,  but  in  a  direction 
crossing  the  first  at  as  great  an  angle  as 
possible.  In  other  words,  the  capsule  should 
be  opened  by  a  pretty  free  crucial  incision  which 
does  not  pass  too  deeply.  After  this  is  done  the 
needle  is  pushed  into  the  lens  and  stirred  about. 
Care  must  be  taken  not  to  perforate  the  posterior 
capsule,  which  may  readily  be  done  towards  the 
periphery  where  the  lens  is  thinner. 

The  operation  of  discission  done  with  an 
aseptic  needle  causes  very  little  reaction. 
Absorption,  however,  takes  place  very  slowly, 
several  months  elapsing  before  the  pupil  is 
clear.  Occasionally  after  three  or  four  days 
glaucomatous  symptoms  may  develop.  In 
children  this  is  often  accompanied  by  sickness, 
and  the  eye  becomes  congested  and  painful.  It 
is  then  necessary  to  relieve  the  tension  by  ex- 
tracting some  of  the  macerated  lens  from  the 
eye.  This  is  done  through  an  opening  made  at 
the  corneo-scleral  margin  with  a  bent  keratome. 
The  lens  matter  is  removed  through  this  in- 
cision along  a  cui'ette  (a  small  gi'ooved  instru- 
ment made  for  this  purpose),  with  which  the 
outer  lip  of  the  wound  is  depressed,  and  which 
is  introduced  a  short  way  into  the  anterior 
chamber. 

This  operation  of  linear  piecemeal  extraction 
is  very  often  made  to  follow  a  discission  even 
when  no  symptoms  of  irritation  have  super- 
vened. The  removal  of  the  cataract  is  thus 
hastened.  When  properly  performed,  and  with 
due  antiseptic  precautions,  it  is  a  perfectly  safe 
proceeding. 


Operation  by  discission  with  or  without  a 
subsequent  linear  extraction  is  only  suitable  for 
cataract  in  young  people.  Different  operators, 
however,  recognise  different  limits  of  age,  after 
which  discission  should  not  be  done.  It  is, 
generally  speaking,  not  advisable  to  operate  in 
this  way  when  the  patient  is  more  than  twenty- 
five.  Too  much  ii'ritation  is  otherwise  apt  to 
be  caused  by  the  harder  central  portions  of  the 
lens.  In  any  case  the  later  a  discission  is  done 
the  more  necessary  is  it  to  follow  it  up  with  a 
linear  extraction.  As  a  rule  it  is  better  to 
perform  the  extraction  at  once,  and  not  subject 
the  patient  to  two  operations. 

Discission  followed  by  linear  extraction  is  the 
most  satisfactory  operation  for  lamellar  cataract 
in  children.  It  is  also  the  operation  generally 
performed  for  traumatic  cataract  in  young  people. 

Extraction  of  the  opaque  lens  as  a  whole  from 
the  eye  is  the  method  of  operating  which  still 
remains  to  be  described.  There  are  several 
different  methods  of  extraction  in  use.  These 
methods  mainly  differ  in  minor  details.  The 
general  principle  of  cataract  extraction  is  to 
remove  from  the  eye  as  completely  as  possible 
the  whole  of  the  intransparent  lens  in  a  manner 
which  is  conducive  to  rapid  primary  union  of 
the  external  wovmd  made  for  the  purpose.  The 
wound  must  not  only  occupy  a  position  which 
does  not  interfere  on  cicatrisation  with  vision, 
but  it  must  be  so  placed  that  the  edges  lie  in 
good  apposition  after  the  cataract  is  removed, 
and  are  also  readily  nourished.  The  site 
usually  chosen  for  the  wound  is  therefore  the 
corneo-scleral  margin.  Some  operators,  how- 
ever, carry  the  incision  more  or  less  decidedly 
into  the  cornea. 

The  operation  of  extraction  is  performed  with 
a  long  narrow  knife,  the  so-called  Grwfe  knife. 
The  incision  into  the  eye  is  preferably  made 
along  the  upper  corneo-scleral  margin,  where  it 
is  afterwards  mostly  covered  by  the  upper  lid. 
In  making  the  incision  the  knife  is  entered  at 
the  outer  side  at  a  point  in  the  corneo-scleral 
margin  on  about  a  level  with  the  horizontal 
tangent  to  a  semi-dilated  pupil.  This  is  what 
is  geiaerally  called  puncture.  The  knife  is  then 
carried  rapidly  across  the  anterior  chamber,  and 
a  counter  puncture  made  in  the  inner  and  upper 
corneo-scleral  margin  at  a  point  just  opposite  to 
the  puncture.  The  incision  should  lie  through- 
out in  the  corneo-scleral  margin,  and  should  be 
made  with  as  little  sawing  motion  as  possible. 
The  wound  should,  in  fact,  be  as  clean-cut  as 
possible,  and  occupy  about  one -third  of  the 
corneo-scleral  margin.  If  the  extraction  be 
combined  with  iridectomy  a  portion  of  iris  is 
next  excised,  the  iris  being  drawn  out  through 
the  incision  either  with  iris  forceps  or  hook,  and 
then  snipped  across  with  a  pair  of  sharp  iris 
scissors.  When  the  hook  is  used  this  can  be 
done  without  causing  any  pain.  After  replac- 
ing the  edges  of  the  wound  (coloboma)  in  the 
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iris,  should  they  be  caught  at  all  in  the  external 
opening,  the  capsule  is  ruptured  with  the  cysto- 
tome.  The  incision  of  the  capsule  is  made  in 
different  ways  by  different  operators.  The 
main  point,  however,  to  attend  to  is  that  it 
should  be  sufficiently  free.  This  is  best  effected 
by  scratching  the  capsule  several  times,  so  as  to 
make  sure  that  the  cystotome  is  not  merely 
moved  on  the  surface  of  the  lens  below  the 
capsule  without  enlarging  the  opening  first 
made  in  that  membrane.  The  cataractous  lens 
is  then  caused  to  become  engaged  with  its  upper 
edge  in  the  external  wound.  This  is  done  by 
pressure  on  tlie  lower  half  of  the  cornea.  When 
it  has  thus  become  engaged,  further  pressure, 
followed  by  gliding  the  scoop  used  for  the 
purpose  upwards,  causes  the  lens  to  escape  out 
of  the  eye.  Particular  care  must  next  be  taken 
to  replace  any  iris  that  may  be  caught  in  the 
ends  of  the  incision.  This  is  best  done  with  a 
soft  caoutchouc  or  tortoise-shell  repositor.  In 
the  process  of  delivery  it  usually  happens  that 
some  of  the  soft  cortical  portion  of  the  lens  is 
rubbed  off  and  remains  in  the  eye.  Subsequent 
gentle  pressure  on  the  cornea,  which  is  most 
conveniently  made  through  the  lid,  enables  one 
to  get  rid  of  this.  The  pressure  causes  the 
external  wound  to  gape  slightly,  and  at  the 
same  time  rubs  the  cortex  through  it.  Before 
applying  any  dressing  it  is  necessary  to  make 
sure  that  the  lips  of  the  wound  are  in  good 
apposition,  and  that  they  do  not  entangle  any 
capsule  or  cortex.  The  repositor  should  be  run 
along  between  them,  so  as  at  the  same  time  to 
flatten  out  any  flap  of  conjunctiva  which  may 
have  been  cut  in  making  the  incision. 

When  extraction  is  performed  without  iridec- 
tomy, what  is  called  the  si7ivple  as  opposed 
to  the  combined  extraction,  the  external  wound 
has  to  be  made  slightly  larger.  The  pressure, 
too,  must  be  rather  greater,  as  the  lens  has  to 
pass  in  front  of  the  iris,  which  necessitates  also 
m;iking  the  wound  gape  to  a  greater  extent. 
In  tliis  operation  cortical  remains  are  removed 
witli  the  curette,  and  not  by  pressure,  after  the 
iris  has  been  carefully  replaced,  should  the 
pupil  not  of  itself  have  recovered  its  circular 
sliape. 

The  Question  of  Iridectojiy  or  no  Iridec- 
tomy.— Whether  the  simple  or  the  combined 
operation  is  to  be  preferi-ed  is  one  upon  which 
much  has  been  said,  and  one  upon  which  different 
surgeons  hold  different  views.  The  advantages 
of  the  simple  opei'ation  are,  that  no  wound  is 
made  in  the  iris,  that  the  cosmetic  eff'ect  of  a 
round  pupil  aimed  at  in  this  operation  is  better 
than  that  of  a  coloboma  even  when  the  colo- 
boma  is  made  upwai-ds,  and  that  peripheral 
attachments  of  the  iris  to  the  inner  surface  of 
the  external  wound  are  less  common.  The  dis- 
advantages are  that  cortical  remains  are  not  so 
easily  removed  after  the  delivery  of  the  lens, 
and  that  prolapse  of  the  iris  into  the  wound  is 


more  apt  to  take  place  than  when  iridectomy  is 
done.  In  addition,  the  circular  mobile  pupil 
aimed  at  is  by  no  means  always  got.  Further, 
the  simple  operation  is  not  so  easy,  and  on  this 
account  alone  not  to  be  recommended  to  inex- 
perienced operators.  There  is  no  difference  in 
the  result,  so  far  as  the  acuity  of  the  restored 
vision  goes,  which  is  got  by  the  simple  as 
compared  with  the  combined  extraction.  The 
simple  extraction  is  in  other  respects,  however, 
the  more  ideally  perfect  one. 

In  making  the  somewhat  larger  section  which 
is  required  in  the  simjjle  extraction  there  is  some 
difficulty  often  in  preventing  the  iris  from 
falling  in  front  of  the  knife  as  the  anterior 
chamber  empties.  The  blade  must  therefore 
be  kept  pushed  well  forward,  raising  as  it  were 
the  cornea  from  the  chamber.  A  miotic  should 
also  be  used  immediately  before  making  the 
section,  so  that  as  soon  as  the  iris  is  returned 
the  pupil  may  be  contracted.  The  eye  should 
be  examined  from  half  an  hour  to  an  hour  after 
the  operation  is  completed.  If  the  pupil  at  this 
stage  is  found  to  be  contracted  and  quite  circular, 
there  is  practically  no  danger  of  iris  prolapse 
taking  place.  If,  on  the  other  hand,  it  is  not 
circular,  but  hitched  up  towards  the  wound,  the 
round  movable  pupil  aimed  at  will  not  be  got, 
and  there  is  in  addition  a  strong  probabiHty 
tiiat  healing  will  be  impeded  and  more  or  less 
unnecessary  risk  run  by  prolapse.  Under  these 
circumstances  the  best  thing  to  do  undoubtedly 
is  to  perform  an  iridectomy  at  once,  and  there- 
fore convert  the  simple  into  the  combined  ex- 
traction. This  is  very  much  more  satisfactory 
than  any  treatment  of  prolapse  at  a  later  stage 
in  the  healing  process.  In  the  experience  of  the 
writer  this  abandonment  of  the  intended  simple 
extraction  is  required  in  10  per  cent  of  cases  in 
which  it  is  begun.  In  this  respect,  however, 
individual  differences  must  of  course  exist. 

This  is  hardly  the  place  to  discuss  fully  the 
relative  merits  of  the  simple  and  combined 
operations.  Some  surgeons  perform  exclusively 
the  foz'mer,  and  some  exclusively  the  latter, 
whilst  others  again  make  a  selection  of  cases 
which  appear  to  them  most  suited  for  the  one 
or  other  method  of  operation. 

The  writer,  after  a  very  extensive  experience 
of  both  operations,  would,  however,  off'er  the 
following  advice  to  less  experienced  operators  : — 

1.  Do  not  attempt  the  simple  operation  at 
all  luitil  sufficient  experience  of  the  combined 
operation  has  been  obtained  by  the  performance 
of  two  or  three  hundred  extractions. 

"2.  In  the  first  simple  extractions  undertaken, 
select  cases  of  fully  ripe  cataract  in,  compara- 
tively speaking,  young  individuals,  say  up  to 
the  age  of  sixty  or  sixty-five. 

3.  Do  not  hesitate  to  abandon  the  simple 
extraction  aimed  at  whenever  the  conditions 
above  described  indicate  a  risk  of  more  or  less 
troublesome  prolapse. 
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It  occasionally  happens  that  when  the  attempt 
is  being  made  to  remove  the  lens  by  pressure  on 
the  cornea  after  the  capsule  has  been  ruptured, 
vitreous  humour  presents  at,  or  escapes  by,  the 
external  wound.  Pressure  has  then  to  be 
abandoned  and  the  lens  has  to  be  taken  out 
with  the  vectis.  This  instrument,  which  con- 
sists of  a  fine  steel  loop,  is  inserted  behind  the 
lens  by  being  gently  forced  past  its  upper 
margin  with  a  slight  side  to  side  movement. 
As  soon  as  it  has  slipped  far  enough  back  it  is 
pushed  downwards  so  that  the  lens  comes  to 
lie  upon  it.  The  vectis  is  then  slowly  with- 
drawn with  the  lens,  which  is  at  first  kept 
pressed  up  against  the  back  of  the  cornea  until 
it  has  so  far  escaped  from  the  eye  that  it  readily 
comes  away  altogether.  After  this  proceeding, 
if  the  lips  of  the  wound  do  not  lie  in  good 
apposition,  the  iris  scissors  should  be  used  to 
cut  across  any  vitreous  which  protrudes. 

This  accident  may  occur  from  want  of  care 
in  the  use  of  the  cystotome  or  by  too  great 
straining  on  the  patient's  part.  The  suspensory 
ligament  is  then  ruptured.  In  some  cases, 
especially  where  the  cataract  is  over-ripe,  it  may 
be  impossible  to  prevent.  As  it  is  a  complica- 
tion which  cannot  always  be  foreseen,  a  vectis 
should  always  be  at  hand  when  performing  a 
cataract  extraction. 

A  considerable  loss  of  vitreous  may  take 
place  without  impairing  the  result  of  a  cataract 
operation.  Yet  there  can  be  no  doubt  that  with 
the  loss  of  vitreous,  which  is  never  replaced,  the 
future  of  the  eye  is  not  so  secure. 

Another  complication  which  often  calls  for 
some  modification  of  the  method  of  operating  is 
the  co-existence  of  capsular  cataract.  When 
the  capsular  thickening  is  not  very  extensive 
the  extraction  may  be  performed  in  the  ordinary 
way.  With  a  large,  dense,  capsular  cataract, 
however,  it  is  best  to  extract  a  portion  of  the 
capsule  instead  of  merely  incising  it  before  the 
lenticular  cataract  is  removed.  This  is  done 
with  capsule  forceps,  of  which  there  are  various 
patterns.  Extraction  of  the  portion  of  capsule 
must  be  done  carefully  by  gently  moving  the 
forceps  from  side  to  side  as  it  is  being  with- 
drawn after  having  obtained  a  good  hold  of  the 
membrane. 

After-treatment  of  Cataract  Extraction. 
— Though  not  absolutely  necessary,  it  is  a  good 
precaution  to  take  to  keep  the  patient  in  bed 
for  two  or  three  days  after  operation.  This  is 
the  best  way  of  as  far  as  possible  securing  rest 
to  the  eye.  When  this  treatment  proves  very 
irksome,  as  it  is  apt  to  do  in  very  stout  or  in 
diabetic  individuals,  it  is  better  not  to  insist 
upon  it. 

With  regard  to  dressings  different  ideas 
obtain.  Some  surgeons  do  not  tie  up  the  eye 
at  all.  Others  apply  some  sort  of  dressing  and 
bandaging,  which  is  retained  for  a  varying  time 
afterwards.    Others   again  tie  up  both  eyes. 


Cataract  extraction  is  an  operation  in  which, 
given  a  healthy  eye,  rigid  antiseptic  precautions 
as  regards  the  instruments  used,  and  a  certain 
amount  of  skill,  and  particularly  quickness  in 
performing  the  operation,  the  tendency  to  heal- 
ing is  fortunately  quite  remarkable.  On  this 
account  it  is  practically  impossible  to  justify 
any  claim  of  superiority  for  one  method  of  after- 
treatment  over  any  other  which  is  not  altogether 
irrational.  The  rule  in  such  a  case  should  be 
to  err  rather  on  the  safe  side.  It  is  therefore 
probably  on  the  whole  best  to  tie  up  the  eye 
which  has  been  operated  on  for  a  few  days. 
Three  or  four  days  is  sufficient.  The  dressing, 
too,  may  be  changed  once  a  day  and  the  eye 
examined  at  each  dressing.  The  surrounding 
light  should  also  not  be  excessive  where  it  is 
possible  to  control  this.  The  tying  up  of  the 
other  eye  does  not  seem  to  secure  any  greater 
rest  to  the  one  operated  upon,  as  the  patient 
instinctively  keeps  it  closed  for  the  first  few 
hours  until  healing  is  sufficiently  advanced  to 
prevent  movement  giving  rise  to  any  pain.  As 
in  many  cases,  too,  such  treatment  is  found  to 
be  very  trying  to  the  patient,  it  is  better  to 
avoid  it. 

The  only  exception  that  should  be  made  as 
regards  tying  up  the  eye  after  extraction  is 
when  there  is  an  evident  risk  of  infection  from 
local  sources,  as  there  is,  for  instance,fparticularly 
in  patients  suffering  at  the  same  time  from 
blenorrhoea  of  the  lacrymal  sac.  In  these  cases 
it  is  better  to  leave  the  eye  altogether  un- 
covered. Where  this  complication  exists  it  is 
also  a  good  plan  to  dust  freely  finely  powdered 
iodoform  on  the  wound  immediately  after  the 
operation  is  completed.  The  purulent  secretion 
should  subsequently  be  carefully  removed  from 
the  lids  two  or  three  times  in  the  twenty-four 
hours  by  irrigation  with  an  antiseptic  lotion. 
In  view  of  the  risk  of  infection,  too,  the  opera- 
tion for  a  cataract  which  is  complicated  in  this 
way  should  be  done  as  quickly  as  possible.  It 
is  especially  important  that  no  prolonged  effort 
should  be  made  to  remove  cortex,  as  every 
moment  and  every  movement  of  the  eye  may 
be  supposed  to  increase  the  chances  of  micro- 
organisms settling  in  the  wound. 

As  a  general  rule  the  anterior  chamber  is 
found  to  be  re-formed  in  a  few  hours  after  ex- 
traction, not  infrequently  indeed  even  within 
one  hour.  This  means  that  after  so  short  a 
time  sufficient  agglutination  has  taken  place 
between  the  lips  of  the  wound  to  admit  of  the 
retention  of  the  aqueous  humour.  The  cleaner 
the  section  and  the  more  perfect  the  apposition 
the  more  rapid  is  this  primary  vmion.  Hence 
the  importance  of  a  sharp  knife  and  the  absence 
of  sawing  movements  in  making  the  section,  as 
also  the  final  cleaning  of  the  wound. 

Very  little  reaction  takes  place  as  a  rule. 
There  is  usually  a  little  congestion  merely  of 
the  vessels  in  the  neighbourhood  of  the  wound. 
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This  congestion  increases  slightly  during  the 
three  or  four  days  that  the  wound  takes  to  con- 
solidate. Any  further  reaction  is  due  to  various 
causes.  The  most  important  is  infection  of  any 
kind  during  operation  or  from  local  sources 
before  healing  has  advanced.  Other  causes  are 
the  irritation  of  cortical  remains  and  antiseptics 
introduced  by  instruments.  A  superficial  con- 
junctival irritation  often  follows  from  too  pro- 
longed tying  up  of  the  eye  or  from  the  too 
frequent  use  of  antiseptic  lotions. 

Of  the  Results  of  Infection  the  worst  and  most 
dreaded  is  primary  suppuration  of  the  cornea. 
This  generally  leads  to  complete  destruction  of 
the  eye.  Occasionally  it  stops  short  of  this 
either  as  the  result  of  the  local  vital  reaction  or 
of  energetic  and  timely  antiseptic  measures.  An 
infection  of  this  kind  usually  shows  itself  within 
the  first  forty-eight  hours  after  operation,  often 
indeed  within  the  fii'st  twenty-four  hours.  The 
patient  complains  of  pain,  the  lids  are  red  and 
swollen,  and  on  inspection  of  the  eye  a  greyish 
infiltration  is  seen  sti'etching  towards  the  centre 
of  the  cornea  from  the  wound.  An  attempt 
should  be  made  to  check  this  at  once  as  soon  as 
it  shows  itself.  This  may  be  done  by  applying 
the  thermo-cautery  along  the  wound  or  by  the 
use  of  freshly  prepared  chlorine  water  or  of 
pure  liquid  carbolic  acid  painted  on  the  wound 
witli  a  fine  camel's-hair  brusli.  The  wound  may 
then  be  dusted  with  finely  powdered  iodoform 
and  all  dressings  removed  from  the  eye.  If  the 
patient  be  old  and  feeble  it  is  well  also  to  use 
stinnilants  freely. 

Most  cases  of  primary  suppuration  occur  from 
infection  which  has  its  origin  in  the  conjunctiva 
or  tear  sac.  The  cases  most  likely  to  go  wrong 
in  this  way  are  those  complicated  with  blenor- 
rhoea  of  the  tear  sac,  especially  when  this  is 
associated  with  blepharitis.  When  there  are 
no  such  evidences  of  local  infection  it  is  nearly 
always  the  case  that  micro-organisms  have  been 
introduced  by  the  instruments.  In  pre-anti- 
septic  times  extraction  failed  from  this  cause  in 
a  very  mucli  larger  proportion  of  cases  than 
now.  Yet  even  at  the  present  time  probably  no 
surgeon  is  able  to  steer  free  of  corneal  infection 
altogether.  No  doubt,  therefore,  there  are 
exceptional  cases  in  which  the  vitality  of  the 
cornea  is  insutficient  to  withstand  infections 
which  under  oi'dinary  circumstances  would  be 
counteracted.  With  rigid  antiseptic  precautions, 
however,  not  more  than  one  eye  in  two  hundred 
should  be  lost  in  this  way  whei'e  the  surrounding- 
parts  are  healthy  at  the  time  of  operation. 

Severe  attacks  of  iritis  and  iridocyclitis  are 
also  set  up  by  infection.  Such  cases  seem  to 
originate,  so  far  as  is  known,  in  the  remains  of 
the  lens  tissue.  Lens  cortex  has  been  shown 
experimentally  to  be  the  most  favourable  tissue 
in  the  eye  for  the  growth  of  organisms.  The 
result  of  iritis  when  the  inflammation  remains 
limited  to  the  more  anterior  portions  of  the  eye 


is  to  leave  a  more  or  less  dense  screen,  consisting 
of  iris,  capsule,  and  fibrinous  exudation,  behind 
which  the  vitreous  may  be  more  or  less  infil- 
trated. The  contraction  of  the  iritic  exudation 
often  leads  to  a  greater  or  less  obliteration  of 
the  coloboma,  when  an  iridectomy  has  been 
performed,  so  that  the  pupil  is  drawn  up  towards 
the  external  womid.  Occasionally  an  infected 
iritis  after  cataract  extraction  may  lead  to  sym- 
pathetic mischief  {vide  "  Sympathetic  Ophthal- 
mitis "). 

Lesser  degrees  of  iritis  are  frequent.  They 
do  not  cause  any  displacement  of  the  pupil, 
though  some  synechite  form.  They  are  probably 
not  of  an  infected  nature,  but  caused  mostly  by 
the  irritation  of  remaining  cortex. 

Glaucoiiia  may  also  occur  as  a  complication 
of  the  healing  process  {vide  "  Secondary  Glau- 
coma "). 

A  serious  accident  which  sometimes  occurs, 
and  which  cannot  be  foreseen,  is  copious  bleeding 
leading  to  detachment  of  the  retina,  which  is 
then  often  protruded  through  the  external 
wound.  This  may  occur  any  time  within  the 
first  twelve  hours  after  operation.  Most 
commonly  it  takes  place  almost  immediately 
afterwards.    The  eye  has  then  to  be  enucleated. 

Only  when  the  pupil  is  perfectly  free  fi'om 
cortical  remains  is  the  sight  on  proper  optical 
correction  as  good  twenty-four  hours  after  opera- 
tion as  it  eventually  becomes.  As  a  rule,  owing 
to  gradual  absorption  of  the  matter  left  in  the 
eye,  vision  slowly  improves,  and  only  reaches 
its  maximum  after,  it  may  be,  a  good  many 
weeks. 

In  by  far  the  largest  proportion  of  cases  the 
best  results,  so  far  as  the  vision  is  concerned, 
are  only  to  be  got  by  a  second  operation,  which 
consists  of  needling  the  capsule.  This  operation, 
though  very  safe  when  properly  done,  should  be 
avoided  whenever  the  vision  is  sufficiently  good 
otherwise  for  all  practical  purposes.  Not  only 
is  there  some  inmiediate  risk  attaching  to  it, 
some  chance  of  either  inflammation  or  glaucoma, 
but  clinical  evidence  certainly  appears  to  supj^ort 
the  view  that  an  eye  in  which  the  vitreous  has 
been  disturbed  cannot  be  regarded  as  quite  so 
safe  as  it  would  otherwise  be.  In  all  cases, 
therefore,  the  vitreous  should  be  disturbed  as 
little  as  possible.  This  is  best  attained  by 
making  the  desired  opening  in  the  capsule  with 
a  single  cutting  needle  or  fine  knife.  The 
instrument  should  be  entered  through  the 
coi'nco-scleral  margin  at  a  point  which  lies  out- 
side of  the  cicatrix  of  the  original  extraction 
wound.  Its  point  should  then  be  passed 
through  the  capside  at  the  opposite  side  of  the 
pupil  and  the  cutting  edge  directed  backwards. 
Finally,  the  handle  of  the  instnuuent  is  raised, 
causing  the  blade  to  sweep  in  the  opposite 
direction  and  cut  an  opening  in  the  capsule. 
This  should  be  done  in  such  a  way,  too,  as  to 
prevent   the   needle  passing  deeply  into  the 
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vitreous.  In  most  cases  where  needling  is  done 
in  this  way  it  may  be  done  in  the  course  of  a 
fortnight  after  the  first  opei'ation.  The  capsule 
is  then  elastic,  and  readily  retracts  so  as  to  leave 
a  gaping  opening  where  it  has  been  cut.  The 
contra -indications  to  early  needling  are  any 
abnormal  degree  of  reaction  following  the 
extraction  and  the  presence  of  much  soft  free 
cortex. 

In  cases  where  owing  to  iritis  the  pupil  has 
been  closed  and  drawn  up  with  the  iris  fibres 
put  on  the  stretch,  the  opening  is  best  made 
with  a  pair  of  small  scissors  constructed  for  the 
purpose  (iridotomy  scissors).  An  opening,  which 
should  not  be  too  small,  is  made  with  a  keratome 
in  the  corneo- scleral  margin  and  the  scissors 
introduced,  with  the  sharp-pointed  blade  pushed 
behind  the  iris  and  the  blunt  one  in  front.  As 
soon  as  the  blades  have  passed  over  to  the 
opposite  side  of  the  anterior  chamber  a  snip  is 
made.  The  cut,  being  at  right  angles  to  the 
stretched  iris  fibres,  admits  generally  of  sufficient 
retraction  of  these  to  maintain  an  opening.  In 
the  worst  cases  a  bit  of  the  opaque  screen  has 
to  be  cut  out.  In  all  such  cases,  however,  the 
prognosis  is  less  favourable. 

The  large  opening  made  in  the  eye  for  the 
extraction  of  the  crystalline  lens  causes,  as  might 
be  expected,  some  alteration  in  corneal  curva- 
ture. This  operative  astigmatism  has  to  be 
taken  into  account  in  determining  the  optical 
correction  afterwards  required  for  near  and 
distant  vision.  It  is  some  time — generally  a 
good  many  weeks — before  the  amount  of  the 
astigmatism  has  become  constant.  The  progress 
of  cicatrisation  leads  to  its  getting  gradually 
less  and  less  for  some  time.  The  final  astigma- 
tism varies  in  amount  in  different  cases.  This 
depends  partly  upon  how  the  section  has  been 
made  and  how  healing  has  taken  place,  but  also 
upon  the  previous  state  of  the  eye  as  regards 
astigmatism.  The  operative  astigmatism  more 
frequently  counteracts  than  supplements  a 
previously  existing  astigmatism,  as  it  is  the 
horizontal  meridian  of  the  cornea  which  is  most 
curved  after  operation.  When  the  factor  of 
pre-existing  astigmatism  is  taken  into  account 
it  will  be  found  that  for  the  same  operator  the 
acquired  astigmatism  is  much  the  same  when- 
ever healing  has  taken  a  normal  course. 

One  question  remains  to  be  considered,  viz. 
How  far  in  the  case  of  slowly  developing  cataract 
is  it  necessary  or  advisable  to  wait  until  the 
cataract  is  ripe  before  operating  1  This  question 
would  no  doubt  be  answered  differently  by 
different  surgeons.  The  writer  can  only  here 
offer  such  advice  as  his  own  experience  leads 
him  to  consider  sound.  It  has  to  be  remembered 
that  many  unripe  cataracts,  especially  in  old 
people,  can  be  extracted  just  as  readily  and  as 
completely  as  can  ripe  cataracts.  In  many 
cases,  however,  a  good  deal  more  cortex  remains 
in  the  eye.    The  cortex  is  often  not  only  less 


readily  removed  but,  being  transparent  at  the 
time  of  operation,  cannot  be  recognised.  As  the 
time  taken  for  the  sufficient  clearing  of  the 
pupil  depends  upon  the  absorption  of  remaining 
cortex,  unripe  extractions  take  on  the  average 
somewhat  longer  before  useful  vision  is  restored, 
while  the  risk  of  iritis  of  all  kinds  is  proportion- 
ately increased.  A  much  larger  proportion, 
too,  reqviire  the  second  operation  of  needling. 
Against  these  disadvantages  have  to  be  put 
those  of  having  to  remain  for  years  without  any 
useful  degree  of  vision  if  one  waits  till  a  cataract 
is  ripe. 

An  estimate  of  the  relative  importance  of  the 
2)ros  and  cons  in  this  case  can  only  be  arrived  at 
by  personal  experience.  The  following  line  of 
action  is  suggested  here  : — 

1 .  Do  not  hesitate  to  operate  on  cataract  that 
is  unripe,  provided  the  patient  has  otherwise 
healthy  eyes  and  adnexa  and  the  vision  is  so  far 
reduced  as  to  interfere  seriously  with  comfort, 
e.g.  makes  the  reading  of  ordinary  type  or  the 
following  of  the  ordinary  occupation  impossible. 

2.  Do  not  operate  on  unripe  cataract  of  one 
eye  as  long  as  the  other  eye  retains  sufficiently 
useful  vision. 

3.  Wait  till  the  cataract  is  ripe  in  all  cases  in 
which  the  risks  of  extraction  from  any  cause  are 
evidently  greater  than  usual. 

4.  Do  not  perform  preliminary  iridectomy  or 
any  other  operation  for  the  artificial  ripening  of 
the  cataract. 

The  practical  result  of  following  these  rules  is 
that  one  operates  on  a  much  larger  proportion 
of  unripe  than  of  ripe  cataract,  but  that  when 
one  has  to  regret  the  failure  of  the  operation 
from  sei'ious  subsequent  complications  it  is 
mostly  in  cases  in  which  there  was  not  much  to 
be  lost  at  any  rate. 

Cataract  Glasses. — After  extraction,  the  eye, 
if  previously  emmetropic,  becomes  necessarily 
hypermetropic.  The  glass  which  then  corrects 
for  a  distance  when  placed  about  15  mm.  in 
front  of  it  is  one  of  lO'O  or  11 '0  dioptres.  That 
is,  in  the  condition  of  ajihahia  (absence  of  the 
crystalline  lens)  the  previously  emmetropic  eye 
has  to  be  provided  with  a  glass  lens  of  4- 10"0 
to  -t-11'0  in  order  to  see  distant  objects 
distinctly.  The  retinal  images  then  got  of 
external  objects  besides  being  sharp  are  larger 
than  they  were  previously  in  the  proportion  of 
about  3:2.  If  the  eye  were  previously  hyper- 
metropic a  stronger  lens  would  be  required  for 
correction,  e.g.  if  the  degree  of  hypermetropia 
were  5"0  D,  the  glass  after  extraction  would 
require  to  be  -|- 1 6  '0  to  -1-17  "0.  If  the  eye  were 
previously  myopic  the  correcting  glass  on  the 
other  hand  would  have  to  be  weaker,  e.g.  if  the 
previous  degree  of  myopia  were  5-0  D  the  lens 
after  extraction  would  have  to  be  -I-  6'0  to  +  7"0; 
if  10-0  D,  -f3-0  to  -^4-0;  if  15-0  D,  -f  0-75  to 
-I- 1-50;  if  20-0  D,  -1-50  to  -1-0  approxi- 
mately.   In  the  last  case,  therefore,  the  operative 


CATARACT 


71 


hypermetropia  would  not  altogether  counteract 
the  previous  myopia. 

With  the  absence  of  accommodation  neces- 
sarily following  the  removal  of  the  crystalline 
lens  {vide  "  Accouunodation  "),  a  stronger  glass 
than  that  used  for  a  distance  is  always  required 
for  reading.  As  a  general  rule  the  reading  glass 
should  be  about  4'0  D  stronger ;  therefore  in 
the  case  of  previously  emmetropic  eyes  +  14*0 
to  +  15"0.  But  this  depends  upon  the  distance 
at  which  the  individual  reads.  With  good 
visual  acuity  lie  may  prefer  to  use  a  weaker 
reading  glass.  Considerable  alteration  in  focus 
is  also  got  by  sliding  the  spectacles  up  and 
down  the  nose,  as  their  effect  is  stronger  the 
farther  they  are  removed  from  the  eye.  In  this 
way  what  is  tantamount  to  a  certain  range  of 
accommodation  is  practically  obtained. 

Cataract  lenses  should  always  be  of  glass,  not 
of  crystal  (pebble).  Glass  does  not  transmit  the 
actinic  i"ays  to  the  same  extent,  and  these  rays 
are  hurtful  to  the  eye. 

Cataract  lenses  diminish  the  field  of  vision 
very  materially.  On  this  account  they  should 
be  worn  as  large  as  possible,  compatible  with 
not  too  great  weight.  As  a  general  rule  the 
best  vision  is  only  obtained  with  sphero- 
cylindrical lenses,  that  is,  lenses  one  surface  of 
which  is  spherical  and  the  other  cylindrical. 
This  is  on  accomit  of  the  astigmatism  already 
referred  to.  Sphero  -  cylindrical  lenses  are 
necessarily  heavier  than  ordinary  biconvex 
spherical  lenses. 

When  only  one  eye  has  been  operated  upon 
and  the  other  is  of  little  use,  the  spectacles  may 
conveniently  be  made  reversible,  i.e.  the  one  side 
provided  with  the  distant  and  the  other  with  the 
reading  glass. 

Cataract  glasses  should  not  be  worn  as  long 
as  there  is  much  cortex  left  to  be  absorbed.  In 
any  case  it  is  inadvisable  to  use  them  sooner 
than  a  fortnight  after  extraction.  When  used 
soon  they  have  often  to  be  changed  after  some 
months  owing  to  the  change  which  takes  place 
in  the  amount  of  operative  astigmatism. 

Ca.ta,rrh.  —  Inflammation  of  a  mucous 
membrane.  See  Bronchi,  Bronchitis  ;  Bron- 
chitis ("  C'aiarrAe  sec  ") ;  Hay  Fever;  Influ- 
enza; Measles  (^Analysis  of  Symptoms,  Catarrh); 
Nose,  Acute  Inflammation  {Acute  Jthinitis 
or  Coryza) ;  Nose,  Chronic  Inflammation  : 
Si'OMACH  AND  DuoDENUM,  DISEASES  (Gastritis). 

Catarrhe  Sec  (Laennec).— Dry 

chronic  bronchitis,  with  severe  paroxysms  of 
coughing.    See  Bronchitis  {Clinical  Varieties). 

Catarrh  US    /Estivus.     See  Hay 

Fever. 

Catarrh  US  Communis.   See  Nose, 

Inflammation  {Coryyi ). 


Catarrh  us    Epidemicus.  See 

Influenza. 

Catarrhus  Ferinus.  -See  Whooping- 

COUGII. 

CatastasiS.  —  Constitution  ;  habit  of 
body ;  restitution  or  the  diminution  in  the 
severity  of  the  symptoms  of  a  disease  (in  contrast 
to  paroxysm). 

Catatony. — A  psychosis,  described  by 
Kahlbaum,  characterised  by  cramps,  tetanoid 
rigidity,  catalepsy,  melancholia,  and  stupor ;  it 
resembles  melancholia  attonita  and  gcnei-al 
paralysis  of  the  insane.  See  Katatonia  ;  Sleep, 
Normal  and  Morbid  {Morbid  Somnolence). 

Catchment  Area. — That  i^art  of  a 

river  basin  from  which  rain  is  collected,  usually 
for  the  purposes  of  water-supply. 

Catechu.  >Vee  Astringents  ;  Diarrh(Ea; 
Pharmacology;  Prescribing.  —  Pale  catechu 
(obtained  from  Uncaria  Gambier)  is  an  astrin- 
gent extract,  which  contains  catechu-tannic  acid, 
catechuic  acid  or  catechiii  (C.2jH„Q0g),  and  pyro- 
catechin  or  catechol  (C,;H^(OH)o).  It  is  power- 
fully astringent,  and  is  given  in  doses  of  5  to  15 
gr. ;  it  is  incompatible  with  gelatin,  alkalies, 
and  metallic  salts.  Its  preparations  fire  Fulvis 
Catechu  Compositus  (dose,  10  to  40  gr.) ;  Tinc- 
tura  Catechu  (dose,  h  to  1  fl.  dr.),  and  Trochiscus 
Catechu.  The  lozenge  (containing  1  gr.  of 
catechu)  is  a  favourite  remedy  for  sore  throats. 
Black  Catechu  (Acacia  Catechu)  is  not  official  in 
the  British  Pharmacopa'ia. 

Caterpillar  Rash.  See  Rubella, 
RosERASH  {JJia(/nosis  from  Caterpillar  Rash)  ; 
Dermatitis  Traumatica  et  Venenata  {Causal 
Agents,  Animal) ;  Myiasis  {Hairy  Caterpillars). 

Catgfut.  See  Aseptic  Treatment  of 
Wounds  {Sterilisatiun). 

CathaeresiS. — The  feebly  caustic  action 
of  a  substance. 

Cathartics.— Drastic  purgatives,  such 
as  calomel,  jalap,  aloes,  scammony,  colocynth, 
and  crotou  oil,  which  produce  a  violent  action  of 
the  bowels,  usually  attended  with  griping  and 
sometimes  followed  by  considerable  prostration. 
Some  of  them  {e.g.  elaterium  and  scammon}') 
cause  a  copious  watery  fl(j\v,  and  are  called 
hydragogue.  See  also  Constipation  ;  Pharma- 
cology ;  Prescribing  ;  and  under  the  various 
drugs.  Catharsis  is  the  name  given  to  the  effect 
which  cathartics  produce  (literally,  cleansing). 

CathelectrotonUS.— Whenagalvanic 
current  is  passed  through  a  nerve  that  structure 
is  found  to  be  altered  in  condition  at  the  poles ; 
this  altered  state  is  called  ehxtrotonus,  and  the 
special  condition  of  increased  irritability  found  at 
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the  cathode  is  named  cathelectrotonus  or  catelec- 
trotonus.  See  Anelectrotonus  ;  Physiology, 
The  Tissues  (Muscle  and  Nerve). 

Catheterisation.— The  treatment  of 
a  stricture  or  obstruction  in  a  canal  (urethra, 
ureter.  Eustachian  tube,  larynx,  uterus)  by  the 
passage  of  a  tube  (or  sound) ;  catheterism  ;  also 
used  sometimes  of  the  insertion  of  a  bougie 
between  the  foetal  membranes  and  the  uterine 
wall  to  provoke  premature  labour.  See 
Catheters. 

Catheter  Fever.  See  Catheters,  Uses 
AND  Dangers  of  (Semitic  Poisoning). 

Catheters,  Uses  and  Danglers 
of. 

Forms  72 

Method  of  Use  .  .  .  .  .72 
Syncope  and  Shock  .  .  .  .73 
Septic  Poisoning    .....  73 

See  also  Aseptic  Treatment  of  Wounds 
{Sterilisation) ;  Bladder,  Injuries  and  Diseases 
(Examination) ;  H^imaturia  {Catheterisation  oj 
the  Ureters) ;  Labour,  Management  of  {Second 
Stage) ;  Prostate  Gland  {Hypertrophy,  Treat- 
ment) ;  Puerperium,  Physiology  {Regulation  of 
Bladder) ;  Tabes  Dorsalis  ( Visceral  Disturb- 
ances) ;  Urethra,  Diseases  of  {Stricture,  Treat- 
ment). 

Catheters  are  hollow  tubular  instruments  for 
drawing  off  urine  through  the  urethra.  They 
are  made  of  metal,  of  silk  webbing  impregnated 
with  resins,  so  that  they  become  rigid  when  cold 
and  are  made  flexible  by  heat,  of  celluloid,  and  of 
red  rubber.  Usually  they  are  about  eleven  inches 
in  length,  but  those  for  prostatic  cases  may  be 
fifteen  or  more.  The  size  of  English  catheters 
is  arbitrary,  ranging  from  one-half  to  thirteen  or 
fourteen.  French  ones  are  graduated  from  one 
to  forty,  the  number  indicating  the  circum- 
ference in  millimetres.  Flexible  catheters  are 
straight ;  metal  ones  are  bent  up  for  the  last 
three  inches  (or  four  in  the  case  of  prostatic 
instruments),  so  as  to  form  a  quarter  of  a  circle 
four  inches  in  diameter.  The  English,  so-called 
gum-elastic,  catheters  are  provided  with  a  metal 
stilet,  and  if  bent  to  any  shape  when  warmed 
retain  it  more  or  less  perfectly  after  cooling. 

Catheters  are  cylindrical  in  shape,  and  made 
with  a  terminal  opening  at  one  end  and  a  lateral 
one  (the  eye)  at  the  other.  The  vesical  end  may 
be  rounded,  or  it  may  have  a  flexible  neck  with 
a  small  terminal  bulb ;  or  it  may  be  stiffened 
and  bent  upwards  (coude  or  bicoude)  to  suit 
various  conditions  of  the  urethra.  The  end 
beyond  the  eye  must  be  solid,  so  that  there  is 
no  space  to  lodge  decomposing  urine.  The  eye 
must  be  sunken  below  the  surface  and  have  its 
edges  well  rounded,  and  the  surface  inside  and 
out  must  be  absolutely  smooth,  polished,  and  I 


aseptic,  or  it  is  not  possible  to  keep  the  instru- 
ment clean  or  sterile.  The  other  end,  if  the 
catheter  is  of  metal,  may  be  bent  downwards  to 
prevent  urine  spirting  over  the  bed-clothes ;  if 
it  is  flexible  the  end  should  be  enlarged  so  that 
it  may  not  slip  accidentally  into  the  urethra. 
The  ordinary  ivory  caps  with  which  they  are 
provided  are  a  mistake ;  they  merely  harbour 
dirt. 

Catheters  should  be  sterilised  before  being 
used,  and  should  be  kept  either  in  aseptic 
catheter  cases  or  wrapped  up  in  a  carbolised 
towel.  Metal  and  rubber  ones  can  be  boiled 
or  steamed,  or  soaked  in  carbolic  solution  of 
sufficient  strength  for  some  hours.  The  aseptic 
ones  mentioned  already  can  also  be  boiled  with- 
out injury  so  long  as  they  are  kept  straight,  or 
they  can  be  immersed  in  a  saturated  solution  of 
boracic  acid  for  twenty-four  hours.  Other  kinds 
must  be  syringed  through  before  and  after  using 
with  solution  of  nitrate  of  silver  or  corrosive 
sublimate  (1-500),  or  be  exposed  in  an  atmo- 
sphere of  formalin  vapour  or  of  sulphurous  acid 
gas  for  some  hours.  But  if  the  interior  is  rough 
it  is  scarcely  possible  to  make  it  aseptic.  The 
lubricant  must  be  soluble  in  water,  such  as  boro- 
glyceride  or  lanolin.  If  it  contains  any  form  of 
grease  the  catheter  cannot  be  cleansed  without 
soda.  The  addition  of  an  antiseptic  to  the  lubri- 
cant is  useful  to  prevent  it  from  decomposing, 
but  it  is  of  no  good  so  far  as  the  lining  membrane 
of  the  urethra  is  concerned.  A  weak  antiseptic 
is  useless,  a  strong  one  too  irritating. 

Method  of  Use. — The  best  position  for  the 
patient  is  lying  upon  the  back  with  the  shoulders 
raised  a  little  and  the  thighs  slightly  flexed  and 
abducted.  Clothing  should  be  warm,  but  the 
umbilicus  must  be  exposed.  It  is  often  easier 
to  introduce  a  catheter  if  the  patient  is  standing 
upright,  but  there  is  then  always  the  risk  of 
syncope.  The  glans  penis  and  the  prepuce 
should  be  washed  first  with  soap  and  water. 
Then  they  should  be  sponged  over  with  a  solu- 
tion of  nitrate  of  silver  or  corrosive  sublimate 
(1-2000),  and  the  fossa  navicularis  thoroughly- 
syringed  out.  The  urethra  harbours  a  number 
of  micro-organisms  which  are  always  liable  to  be 
carried  in  by  the  catheter ;  but  unless  it  is  inflamed 
septic  ones  rarely  penetrate  beyond  the  fossa. 
If  there  is  any  urethritis  the  whole  canal  down 
to  the  membranous  portion  should  be  douched 
out  with  nitrate  of  silver  (1-1000)  by  means  of 
a  syringe  giving  a  recurrent  stream  before  the 
catheter  is  introduced. 

Flexible  instruments  are  always  to  be  pre- 
ferred, and  the  softer  they  are  the  better.  Metal 
instruments  are  for  purposes  of  diagnosis  or  to 
overcome  some  difficulty  which  a  flexible  one 
cannot.  A  medium  size  (15  F.)  should  be  tried 
first.  If  this  fails  a  smaller  one  can  be  taken. 
When  the  canal  is  tortuous  olivary  catheters 
insinuate  themselves  the  most  easily.  Coude 
ones  follow  the  roof,  and  are  therefore  most 
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useful  when  there  is  a  dilatation  at  the  bulb  or  a 
median  enlargement  of  the  prostate.  Force  is 
quite  inadmissible  ;  the  instrument  nnist  find  its 
own  way.  If  the  eatheter  is  a  rigid  one  the 
change  in  the  direction  of  the  urethra  as  it 
winds  under  the  pubes  through  the  triangular 
ligament  must  be  borne  in  mind,  and  care  must 
be  taken  to  depress  the  handle  sufficiently. 
False  passages,  when  they  do  not  Ijegin  in  front 
of  a  stricture,  always  start  from  this  point,  and 
generally  run  upwards  and  backwards  between 
the  prostate  and  the  bowel.  If  the  finger  is 
introduced  into  the  rectum  the  least  deviation 
can  be  detected  at  once.  In  cases  of  enlarge- 
ment of  the  ijrostate  an  English  gum-elastic, 
which  has  been  kept  for  some  time  over-curved 
upon  a  stilet,  sometimes  succeeds  when  others 
do  not ;  or  Hey's  well-known  plan  ma}'  be  tried 
of  passing  the  catheter  down  to  the  obstruction, 
withdrawing  the  stilet,  and  at  the  same  time 
gently  pressing  the  instrument  onward.  In 
stricture  cases  a  catheter  with  a  very  long  and 
fine  whip-like  end  beyond  the  eye  will  sometimes 
find  its  way.  Small  metal  catheters  require  the 
greatest  care,  as  the  points  are  very  sharp  and 
the  walls  of  the  urethra  very  tender.  AVhen  the 
object  is  to  draw  off  a  large  amount  of  residual 
urine,  and  it  is  essential  to  prevent  any  organ- 
isms being  carried  into  the  bladder,  an  instru- 
ment like  Melchior's  should  be  used.  This 
consists  of  two  tubes,  one  gliding  inside  the 
other.  The  outer  is  of  metal,  and  is  sufficiently 
long  to  reach  the  membranous  portion.  Its 
vesical  end  is  closed  with  a  film  of  rubber  held 
in  place  by  a  metal  cap.  As  soon  as  this  is  in 
position,  a  smaller  flexible  one  is  pushed  down 
through  it  and  through  the  rubber  film  directly 
into  the  prostatic  urethra,  so  that  the  catheter 
which  enters  the  bladder  is  never  brought  into 
contact  with  the  meatus  or  the  mucous  mem- 
brane of  the  anterior  portion  of  the  urethra. 

Pain  and  Spasm. — The  urethra  is  exceedingly 
sensitive,  especially  the  deeper  portion.  The 
passage  of  an  instrument  through  this  is  always 
accompanied  by  pain  and  sometimes  by  syncope. 
All  instruments  nuist  be  warmed.  Under  the 
nuicous  membrane  is  a  stout  layer  of  unstriped 
muscular  fibre  which  often  grijjs  the  catheter 
firmly,  and  prevents  it  for  a  time  from  being 
pushed  on  or  drawn  back  ;  but  the  contraction 
always  tires  itself  out  in  the  course  of  a  few 
minutes.  A  preliminary  injection  of  a  few  drops 
of  a  2  per  cent  solution  of  cocaine  will  prevent 
both  pain  and  spasm. 

The  passage  of  a  catheter,  especially  for  the 
first  time,  is  liable  to  be  followed  by  conse- 
quences, some  of  which,  such  as  syncope  and 
shock,  are  referable  to  the  reflex  actioji  of  the 
)ie)-vo)is  St/stem,  while  others  are  due  to  the  intro- 
duction of  .leptic  organisms  into  the  deeper  part 
of  the  urethra  and  the  bladder. 

Syncope.  —  Syncope  is  not  uncommon,  and 
may  be  serious  if  in  an  old  man  a  large  amount 


of  residual  lu-ine  is  suddenly  allowed  to  stream 
out  through  a  full-sized  catheter  while  lie  is 
standing  upright.  Shock  is  rarely  grave  or 
general,  Init  local  shock,  due  to  inhibition  of 
some  of  the  nerve  centres  in  the  lumbar  portion 
of  the  spinal  cord,  is  not  at  all  uncommon.  It 
ma  J'  show  itself  by  retention  from  inliibition  of 
the  centre  which  controls  the  act  of  micturition, 
or  by  h  Hematuria  from  congestion  of  the  kidneys 
due  to  temporary  vasomotor  paralysis,  or  even 
by  suppression  of  lu'ine.  As  the  cause  is  a  very 
transient  one  the  effects  nearly  always  subside 
without  any  active  measures  lieing  necessary. 

Septic  Poisoning. — The  eflects  which  are  due 
to  the  introduction  of  septic  organisms  may  be 
either  local  or  general.  The  former  include  the 
inflammatory  aftections  of  the  urethra,  bladder, 
epididymis,  and  prostate,  which  are  so  often  met 
with  after  careless  catheterism  ;  the  latter  com- 
prise the  ditterent  forms  of  what  is  miscalled 
catheter  or  urinary  fever.  The  bacillus  coli 
is  the  most  common  septic  organism,  but  the 
staphylococcus  aureus,  citreus,  and  albus,  the 
strej^tococcus  pyogenes,  and  the  bacillus  ureie 
liquefaciens  are  all  of  frequent  occurrence,  alone 
and  together.  They  may  enter  the  urinary 
passages  through  the  blood  -  stream  or  the 
lymjjhatics,  invading  the  walls  first ;  or  they 
may  come  down  from  the  kidneys  in  the  urine, 
or  ascend  upwards  from  the  meatus  (especiallj- 
in  the  case  of  women)  ;  but  when  febrile  attacks 
occur  after  the  introduction  of  a  catheter,  the 
organisms  which  cause  them  are  nearly  always 
carried  in  on  the  surface  or  in  the  eye  of  the 
instrument.  It  is  for  this  reason  that  sterilisa- 
tion is  so  important. 

The  simplest  form  of  urinary  fever  is  a  rigor 
or  shivering  fit,  due  to  absorption  through  some 
abrasion  (or  perhaps  even  through  the  unbroken 
surface  of  the  urethra)  of  the  toxins  which  have 
been  formed  by  septic  organisms  growing  in  the 
urethra.  It  begins  as  a  rule,  not  when  the 
catheter  is  passed,  but  some  hours  later,  after  the 
first  act  of  micturition.  All  of  a  sudden  the  patient 
is  seized  witli  intense  prostration  and  chilliness, 
which  is  described  as  being  felt  inside.  The  skin 
becomes  rough  and  hvid.  The  face  is  pinched.  The 
eyes  look  sunken,  and  are  surrounded  by  dusky 
rings.  The  respiration  is  hurried  and  shallow, 
and  the  pulse  small  and  frequent.  From  the 
first  moment,  even  when  the  teeth  are  chattering 
and  the  patient  shivering,  the  temperature 
begins  to  rise,  and  it  continues  through  the 
period  of  dry,  Iwrning  heat  whicli  follows  until 
sometimes  it  reaches  106°  F.  In  ten  minutes 
or  half  an  hour,  accoi-ding  to  the  severity  of  the 
attack,  profuse  perspiration  sets  in,  the  face 
becomes  flushed,  the  involuntary  muscular  fil)re 
in  the  skin  relaxes,  and  there  is  a  sensation  of 
profound  relief  although  the  patient  is  utterly 
exhausted. 

Rigors  do  not  occur  even  after  such  operations 
as  internal  urethrotomy  if  care  is  taken  to  render 
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the  instruments,  the  urine,  and  the  urethra 
aseptic.  They  are  more  rare  after  operations 
upon  old  and  dense  cartilaginous  strictures  than 
after  those  upon  recent  ones,  not  because  the 
germs  are  fewer,  but  because  in  the  former 
absorption  is  not  so  easy.  They  occur,  as  a 
rule,  not  when  the  catheter  is  passed,  but  after- 
wards at  the  first  micturition,  because  the  passage 
of  the  urine  down  the  urethra  raises  the  pressure 
and  forces  into  the  circulation  the  toxins  which 
have  been  formed  in  the  interval.  They  seldom 
occur  after  external  urethrotomy,  because  owing 
to  the  open  wound  there  is  no  pressure.  After 
lateral  lithotomy  they  are  very  rare,  even  when 
the  urine  is  septic,  for  the  same  reason.  And 
the  same  thing  explains  what  has  been  so  often 
noted,  that,  while  every  attempt  at  dilating  a 
stricture  causes  a  rigor,  free  urethrotomy  or 
rapid  and  complete  stretching  cures  the  patient 
at  once  without  the  least  reaction. 

There  are,  of  course,  accessory  causes.  Any 
slight  chill  after  an  operation  upon  the  urinary 
organs,  such  as  standing  with  bare  feet  upon 
cold  oil  -  cloth,  will  precipitate  a  rigor ;  and 
patients  who  have  been  exposed  to  malaria  are 
especially  predisposed  to  such  attacks.  But 
these  are  not  necessary,  and  there  can  be  no 
doubt,  from  what  has  been  learnt  by  experi- 
menting upon  animals,  that  the  toxins  are 
perfectly  efficient  by  themselves,  even  though 
the  amount  which  is  driven  into  the  circulation 
is  infinitesimal. 

The  prognosis  in  this  form  of  urinary  toxaemia 
is  good  as  a  rule.  In  some,  fortunately  very 
rare,  cases  the  collapse  has  been  so  severe  that 
the  patient  has  never  rallied.  This  is  recorded 
as  having  happened  even  after  the  passage  of  a 
catheter,  but  most  of  the  cases  have  followed 
operations  upon  the  kidney  for  septic  pyelitis. 
The  explanation  is  that  the  manipulation  of  the 
kidney  during  the  operation  forces  into  the  open 
ends  of  some  of  the  renal  venules  such  a  large 
amount  of  the  toxins  which  have  been  lying 
stagnant  in  the  pelvis  that  the  nerve  centres  are 
simply  overwhelmed.  Even  when  there  are  two 
or  three  rigors  in  succession  there  is  no  great 
cause  for  alarm.  It  usually  means  the  absorption 
of  successive  doses.  But  when  the  rigors  continue 
after  forty-eight  hours,  after  the  surface  of  the 
wound  in  the  urethra  has  been  glazed  over,  it 
becomes  a  question  whether  the  organisms  them- 
selves have  not  entered  into  the  blood-stream  as 
well  as  the  toxins,  whether  it  is  not  a  case  of 
septic  infection  rather  than  of  simple  toxaemia. 

True  septic  infection  may,  of  course,  occur  after 
operations  upon  the  urethra  as  after  operations 
upon  other  parts  of  the  body.  There  are  no 
local  symptoms,  but  the  rigors  recur  again  and 
again,  generally  irregularly,  but  sometimes  with 
intervals  as  regular  as  in  ague.  The  patient 
rapidly  becomes  weaker  and  thinner.  Perhaps 
slight  jaundice  sets  in.  There  may  be  an  attack 
of  diarrhoea  with  peculiarly  offensive  motions. 
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The  pulse  becomes  more  and  more  frequent,  and 
at  length  death  ensues  from  exhaustion. 

Another  and  equally  common  form  of  what  is. 
called  urinary  fever  is  more  chronic  and  much 
more  insidious.  The  most  typical  examples  are 
met  with  in  cases  of  enlargement  of  the  prostate 
at  the  beginning  of  catheter  life,  especially  in 
those  in  whom  there  is  a  large  amount  of 
residual  urine.  A  catheter  is  passed  and  the 
bladder  partially  emptied.  This  is  repeated 
once  or  twice  a  day  for  several  days.  Tliere  is 
no  rigor  or  other  symptom  of  note.  The  urine 
is  clear,  but  the  specific  gravity  is  low,  and  the 
amount  unduly  large.  On  the  fourth  or  fifth 
day  the  bladder  becomes  irritable,  and  the  urine 
is  found  to  be  a  little  turbid,  so  that  after  stand- 
ing a  grey  deposit  of  pus  settles  at  the  bottom 
of  the  vessel.  The  total  amount  may  increase 
until  it  reaches  seven  or  eight  pints  a  day,  or  it 
may  diminish.  The  reaction  is  generally  faintly 
acid,  but  it  rarely  fails  to  become  alkaline  after  the 
first  few  days.  There  are  often  a  few  hyaline  casts, 
and  sometimes  there  is  a  little  albumin.  There  is 
no  rigor  though  the  patient  may  complain  of  feel- 
ing chilly.  The  temperature  only  rises  one  or 
two  degrees,  but  the  pulse  increases  in  frequency 
and  diminishes  in  strength  ;  the  tongue  becomes 
dry  and  brown,  especially  down  the  centre ;  the 
appetite  is  lost ;  there  is  a  tendency  to  nausea  ; 
the  mind  becomes  a  little  unsettled,  and  then 
muttering  delirium  begins  at  night,  and  the 
patient  sinks  into  what  is  called  a  typhoid  state. 
Post-mortem  the  bladder  may  be  found  to  be 
large,  with  thin  walls,  or  small  and  rigid,  with 
thick  ones,  and  perhaps  sacculi  projecting  from 
them ;  but  there  is  always  evidence  of  recent 
acute  cystitis.  The  ureters  are  dilated  and  full 
of  offensive  urine  and  pus.  The  pelvis  of  the 
kidneys  is  in  the  same  condition.  The  mucous 
membrane  is  discoloured,  with  flakes  of  pus 
adhering  here  and  there.  The  apices  of  the 
pyramids  are  eroded.  The  kidneys  themselves 
are  small  and  hard,  and  on  section  are  seen  to 
be  studded  with  minute  abscesses  differing  in 
shape  and  outline  according  to  the  anatomical 
arrangement  at  that  particular  spot.  In  a  word> 
there  is  evidence  everywhere  of  long-standing 
disease  of  the  bladder  and  kidneys  with,  in 
addition,  recent  septic  inflammation  and  sup- 
puration. The  symptoms  are  not  due  to  shock 
caused  by  emptying  the  bladder.  They  are  in 
part  the  result  of  chronic  renal  insufficiency,  in 
part  of  septic  poisoning.  The  fault  is  in  the 
bladder  not  being  emptied  properly.  A  certain 
amount  of  urine,  a  liquid  in  which  micro- 
organisms grow  exceedingly  well,  is  habitually 
left  stagnant  in  its  recesses.  Day  by  day  more 
and  more  organisms  are  introdiiced  by  the 
catheter,  and  at  last  septic  cystitis  and  pyelo- 
nephritis result. 

Treatment.  —  Nothing  special  need  be  said 
about  syncope  or  shock  when  they  follow  the 
passage  of  a  catheter  or  any  other  operation 
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upon  the  urethm.  Retention  of  urine  can  often 
be  prevented  by  a  subcutaneous  injection  of 
strychnia  given  at  the  time  of  the  opei'ation. 
If  it  follows  in  spite  of  this  a  catheter  must  be 
passed  again,  but  not  until  it  is  clear  that  there 
will  be  no  relief  without.  Suppression  must  be 
treated  by  subcutaneous  injections  of  digitalin, 
cupping  over  the  loins,  hot  baths,  and  purga- 
tives. 

So  far  as  what  is  commonly  called  urinary 
fever  is  concerned,  the  main  treatment  is  pre- 
vention. All  instruments  should  be  sterilised 
beforehand,  and  only  touched  with  hands  that 
have  been  rendered  thoroughly  aseptic.  The 
patient's  bowels  should  have  been  well  opened, 
preferably  by  a  purge  containing  calomel,  and 
the  urine  should  have  been  rendered  as  resistant 
as  possible  to  living  organisms  by  the  adminis- 
tration of  intestinal  antiseptics  for  some  days 
beforehand.  Salol  and  naphthalin  I  believe  to 
be  the  two  most  efficacious,  but  the  former 
should  not  be  given  in  doses  larger  than  three 
or  four  grains  at  a  time,  for  fear  of  forming 
intestinal  concretions.  The  patient  should 
remain  quiet  for  some  hours  after  the  operation, 
even  if  it  has  been  merely  the  passage  of  a 
catheter  (unless  he  is  accustomed  to  it),  and 
great  care  must  be  taken  to  avoid  anj'thing  that 
might  cause  a  chill. 

The  bladder  should  be  emptied  at  the  time 
of  the  operation,  and  micturition  postponed  for 
as  long  as  the  patient  conveniently  can.  There 
will  then  be  less  risk  of  absorption.  A  hot  hip 
bath  just  before  the  first  act  of  micturition 
lessens  the  chance  of  a  rigor,  not  only  by  its 
action  upon  the  skin,  but  by  the  way  in  which 
it  causes  all  the  unstriped  muscular  fibre 
around  the  urethra  to  relax,  and  so  lessens  the 
pressure  as  the  urine  is  driven  down.  At  the 
same  time  the  patient  may  be  given  a  cup 
of  hot  tea,  with  some  brandy,  opium,  and 
(juinine. 

It  is  probaVjly  impossible  to  render  the  mucoTis 
membrane  of  the  urethra  really  aseptic,  certainly 
if  it  is  inflamed ;  but  there  is  some  advantage, 
1  believe,  in  washing  it  out  thoroughly  before 
such  an  operation  as  internal  urethrotomy,  either 
with  a  saturated  solution  of  boracic  acid  or  with 
nitrate  of  silver,  one  in  a  thousand.  After  a 
stricture  has  been  divided  in  this  manner  I 
always  inject  on  to  the  face  of  the  wound  twenty 
drops  to  half  a  drachm  of  a  ^  per  cent  solution 
of  nitrate  of  silver  or  of  protargol,  and  leave  it 
there.  The  same  thing  should  be  done  at  the 
neck  of  the  bladder  in  cases  in  which  a  large 
amount  of  residual  urine  is  evacuated.  It 
certainly  checks,  if  it  does  not  absolutely  pre- 
vent, the  growth  of  septic  organisms  at  the 
critical  place  and  time. 

If  a  second  rigor  occurs  after  internal  ure- 
throtomy or  any  other  operation  \ipon  the 
urethra,  the  injection  should  be  repeated,  and 
a  catheter  tied  in  so  that  the  bladder  ma.y  be 


kept  permanently  empty  for  forty-eight  hours. 
This  renders  further  absorption  almost  im- 
possible. It  is  not  wise  to  leave  the  catheter 
longer  than  forty-eight  hours,  for  fear  of  causing 
urethritis. 

If  the  bladder  becomes  irritable,  or  if  any 
deposit  of  pus  makes  its  appearance  after  the 
evacuation  of  residual  urine,  the  same  thing 
should  be  done  ;  and  in  addition,  if  the  state  of 
the  bladder  will  allow  it,  the  bladder  itself 
should  be  w-ashed  out  twice  a  day  with  corrosive 
sublimate  or  nitrate  of  silver.  If  this  does  not 
succeed  very  soon,  or  if  it  is  evident  from  the 
shape  of  the  prostate,  or  the  condition  of  the 
bladder,  that  it  is  not  possible  to  keep  the 
cavity  empty  by  tying  a  catheter  in,  there 
should  be  no  hesitation  in  adojJting  perineal 
drainage  or  even  puncture  through  the  prostate. 
If  septic  cystitis  is  allowed  to  continue,  pyelitis 
and  pyelonephritis  will  follow.  The  most 
successful  way  of  stopping  inflammation  of  the 
bladder  is  to  follow  the  plan  adopted  by  nature 
so  far  as  it  can,  and  empty  the  bladder  and 
keep  it  empty.  The  danger  lies  in  leaving  a 
collection  of  urine,  which  has  become  converted 
by  septic  organisms  into  a  virulent  poison, 
stagnant  in  the  post  -  prostatic  pouch.  The 
wisest  plan  is  to  adopt  adequate  measures  while 
there  is  yet  time. 

Very  little  can  be  done  in  these  cases  towards 
restoring  the  aseptic  character  of  the  urine  by 
means  of  drugs.  Unhappily,  intestinal  anti- 
septics have  very  little  influence  upon  the  urine. 
They  may  make  it  less  favourable  as  a  nutrient 
medium  for  the  growth  of  organisms,  but  the 
amount  that  reaches  the  urine  through  the 
kidneys  is  not  sufficient  to  kill  organisms  which 
have  already  established  themselves.  And  it 
must  not  be  forgotten  that  the  majority  of 
patients  who  are  attacked  by  this  form  of 
xn-inary  fever  are  already  enfeebled  by  long- 
standing renal  inadequacy,  and  that  anything 
which  tends  to  iipset  their  digestion,  or  prevent 
their  taking  sufficient  nourishment,  is  more 
likely  to  do  them  harm  than  good.  Quinine, 
boric  acid,  salol,  and  naphthalin  are  the  drugs 
which  I  have  found  most  useful;  but  the  patient 
must  not  be  forgotten  while  the  complaint  from 
which  he  is  suftering  is  being  treated. 

Cat hetO meter. — A  catheter  gauge  for 
ascertaining  the  calibre  of  the  instrument. 

Cathode. — The  negative  pole  of  a  galvanic 
battery  ;  the  negative  electrode. 

CattiVO  Male.    See  Pellagra. 

Cattle.  '^'fx'  Abattoirs;  Anthrax; 
Dairies;  Foot  and  Mouth  Disease;  Rheu- 
matism, Chronic  [Comparative  Pathology) ; 
Tuberculosis;  etc. — From  the  Public  Health 
point  of  view,  cattle  includes  bulls,  cows,  oxen, 
heifers,  and  calves,  while  the  term  animal  is 
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applied  to  cattle,  sheep,  goats,  all  other  rumi- 
nants, and  swine.  In  Scotland,  however,  the 
former  term  includes  sheep,  goats,  and  swine. 

Cattle  Plag^ue. — A  markedly  con- 
tagious disease,  characterised  by  fever,  catarrh 
(nose,  eyes),  cessation  of  rumination,  constipa- 
tion, etc. ;  rindei-pest.  See  Immunity  {Cattle 
Plague). 

Cauda  Equina. — The  bundle  or  leash 
of  nerves  arising  from  the  spinal  cord  at  the 
level  of  the  second  lumbar  vertebra,  and 
including  the  conus  medullaris  or  terminal  part 
of  the  cord  itself.  See  Spinal  Cord,  Medical  ; 
Spinal  Cord,  Surgical  ;  etc. 

Caudate   Nucleus.      See  Brain, 

Physiology  ;  Physiology,  Nervous  System 
{Cereh7-um). 

Caul. — If  during  labour  the  foetal  mem- 
branes (amnion  and  chorion)  or  one  of  them 
(amnion)  fail  to  rupture  till  after  the  head  of  the 
child  is  born,  or  if  the  rupture  take  place  high 
up  inside  the  uterus,  the  infant  is  born  "  with  a 
caul,"  i.e.  with  the  head  enveloped  in  the  mem- 
branes ;  the  sillyhow  or  caput  galeatum.  See 
Labour,  Faults  in  the  Passenger  {Membranes, 
Toughness). 

Cauliflower.  See  Invalid  Feeding 
(  Vegetables). 

Causalg'ia. — Neuralgia,  accompanied  by 
a  burning  sensation.    See  Nerves,  Neuralgia. 

CausiS. — Cauterisation.  See  Atmocausis  ; 
Zestocausis. 

Caustics. — Substances  which,  when  ap- 
plied locally,  kill  the  tissues  with  which  they 
come  in  contact  and  set  up  inflammation  in  the 
surrounding  parts ;  escharotics ;  instances  are 
found  in  nitric  and  sulphuric  acid,  in  caustic 
potash  and  caustic  lime,  in  carbolic  acid,  and  in 
arsenious  acid  {q.v.).  Iron  at  a  red  heat  also 
acts  as  a  caustic,  as  does  the  galvano-cautery. 
See  Canquoin's  Paste  ;  Cautery  ;  (Esophagus 
{Inflammation)  ;  Toxicology  {Corrosives) ;  etc. 

CauteretS.  See  Balneology  {France, 
Sul2:>hur) ;  Mineral  Waters  {Sulphated). 

Cautery.  See  also  Caustics  ;  Galvanic 
Cautery;  H/EMORRhage  {Caiiterisation). — There 
are  three  varieties  of  cautery:  (1)  The  actual 
cautery,  the  application  points  being  usually 
hatchet-shaped,  globular,  or  flat ;  (2)  thermo- 
or  Paquelin  cautery,  the  terminals  being  straight, 
curved,  knife  -  like,  pointed,  or  flat ;  and  (3) 
galvano-cautery. 

Heat  at  which  employed. — This  may  be  black, 
red,  or  white  heat,  and  varies  according  to  the 
object  of  its  use. 

Black  Heat. — The  cautery  is  used  at  black 


heat  as  a  counter-irritant.  This  is  useful  in 
many  chronic  affections  of  bones,  joints,  and 
serous  membranes,  such  as  spinal  meninges, 
pleurte,  bursse,  tendon  sheaths,  in  chronic  con- 
ditions of  spinal  cord,  nerves,  especially  inter- 
costal neuralgia  and  sciatica.  It  is  also  of 
service  in  hysterical  conditions,  with  localised 
painful  areas,  and  in  cases  of  malingering. 

Bed  Heat. — It  may  be  used  at  a  dull  or  a 
bright  red  heat.  (1)  At  a  dull  red  heat  the 
cautery  is  used  as  a  severer  form  of  counter- 
irritant  in  the  conditions  mentioned  previously, 
and  also  as  a  hfemostatic  in  cases  of  hfemorrhage 
where  a  ligature  cannot  be  applied,  e.g.  bleed- 
ing from  bone  or  tooth  sockets,  or  oozing  from 
a  large  surface,  or  in  hemophilic  subjects. 
Occasionally  it  is  required  when  tracheotomy 
has  to  be  performed  through  a  very  vascular 
growth. 

(2)  At  a  bright  red  heat  it  is  not  applicable 
as  a  haemostatic,  the  eschar  being  too  weak. 
It  is  useful,  however,  as  a  severe  counter-irritant, 
and  also  for  touching  fistulous  openings,  e.g. 
urethra,  rectum,  umbilicus,  salivary  ducts,  with 
a  view  to  encouraging  them  to  close.  Phage- 
dfenic  sores  and  the  surface  of  poisoned  wounds 
are  often  much  benefited  by  its  use.  It  is  also 
employed  for  the  removal  of  urethral  caruncles, 
prolapse  of  the  rectimi,  growing  capillary  nsevi, 
cirsoid  aneurysm,  and  also  ignipuncture  of 
hypertrophied  tonsils.  The  employment  of 
the  cautery  for  the  removal  of  tumours  is  now 
abandoned. 

White  Heat. — This  is  applicable  in  all  the 
previously  mentioned  conditions,  except  where 
the  haemostatic  action  is  desired.  It  is  the 
most  useful  heat  to  employ  where  tissue  has  to 
be  punctured  to  some  depth,  as  in  ignipuncture 
of  tuberculous  glands,  as  it  retains  the  heat  for 
a  longer  time.  Negreth  has  recommended  its 
use  in  hypertrophy  of  the  prostate,  the  gland 
being  punctured  from  the  rectum. 

Technique. — 1.  Actual  Ca^itery. — When  black 
heat  is  to  be  used  the  button  cautery,  or  Corri- 
gan's  button,  is  the  form  employed,  a  latch  key 
making  a  good  substitute.  When  the  cautery 
has  been  heated  in  the  flame  of  a  spirit-lamp 
until  the  metal  shaft  close  to  the  wooden  handle 
becomes  so  hot  that  it  only  allows  of  momentary 
painless  touching  with  the  finger,  it  should  be 
rapidly  tapped  over  the  painful  areas.  For 
red.  or  ivhite  heat  the  cautery  is  placed  in  a 
fire,  and  on  removal  is  applied  whenever  its 
temperature  has  reached  the  desired  limit. 
The  hatchet-shaped  instrument  is  used  for  linear 
cauterisation,  the  parallel  lines  being  drawn  at 
a  distance  of  about  one  inch  apart.  If  the  flat 
form  be  used  it  is  drawn  over  the  surface  at  the 
rate  of  about  one  inch  a  second.  For  haemor- 
rhage the  bleeding  surface  is  steadily  seared  by 
rubbing  the  cautery  over  it,  otherwise  the 
instrument  may  adhere,  and  in  its  removal 
separate  the  eschar,  and  the  haemorrhage  may 
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be  again  started.  If  the  bleeding  point  is  in 
bone  or  the  socket  of  the  tooth,  a  knitting- 
needle  at  red  heat  bored  against  the  point  acts 
well. 

2.  Hherrow  Cautery  or  Pariiielin'K.  —  Before 
use  the  instrument  should  always  be  carefully 
tested,  special  attention  lieing  paid  to  the 
following  points  :  —  The  benzoline  reservoir 
should  be  only  half  filled,  and  the  benzoline 
should  be  fi'esh,  as  it  rapidly  loses  the  active 
and  more  volatile  portions.  The  blade  should 
be  heated  red-hot  in  a  spirit-lamp,  and  then 
the  vapour  piuiiped  in.  Should  it  not  work, 
most  probably  the  benzoline  is  at  fault,  and  the 
heat  of  the  hand  over  the  reservoir  may  be 
necessary  to  distil  over  some  active  vapour. 

It  is  used  in  the  same  way  as  the  actual 
cautery,  but  has  one  great  advantage,  that  is, 
when  it  becomes  adherent  to  the  tissues  the 
temperature  can  be  raised  and  the  cautery 
removed  without  detaching  the  eschar.  After 
use  the  blade  should  be  allowed  to  cool  and 
then  be  dried.  In  ignipuncture  for  a  painful 
spine,  the  skewer- shaped  cauteiy  is  pushed 
through  the  skin  over  the  lateral  soft  tissues, 
and  inserted  about  ;J  to  ^  of  an  inch.  The 
punctures  are  made  about  one  inch  apart. 

The  Dechery  automatic  cautery  is  another 
variety  of  the  thermo-cautery.  Here  ether  is 
used  instead  of  benzoline,  half  an  ounce  being- 
sufficient  for  forty  minutes'  incandescence.  This 
is  a  very  convenient  and  portable  form  of 
instrument. 

Practical  Points  in  the  Application.  —  [a) 
When  the  cautery  is  employed  at  red  or  white 
heat  a  general  anaesthetic  should  be  adminis- 
tered, and  if  ether  be  used  great  care  must  be 
adopted  lest  the  inflammable  vapour  become 
ignited  by  tiie  cautery. 

{h)  If  the  constitution  of  the  jMtieyit  is  en- 
feebled by  ana3mia,  Bright's  disease,  diabetes, 
melancholia,  or  other  cause,  the  use  of  the 
cautery  at  red  or  white  heat  should  be  avoided, 
the  reparative  power  of  the  tissues  being  much 
diminished.  For  the  same  reason  it  ought  not 
to  be  used,  if  from  disease  or  from  injury  the 
trophic  power  of  a  part  is  impaired. 

(c)  Area  of  Ap})lication.  —  All  hairy  parts 
siiould  be  shaved,  and  the  surface  rendered 
aseptic.  All  open  surfaces,  as  sores,  fistula^ 
should  be  dried,  and  any  blood -clots  present 
removed.  If  the  cautery  is  to  be  used  for 
localised  tender  spots  they  should  be  marked 
before  commencing  the  application.  Soft  parts 
witli  tliick  skin  are  the  most  suitable  surfaces 
for  application. 

When  superficial,  all  bones,  nerves,  tendons 
should  be  avoided  ;  also  the  trachea  and  urethra. 
In  brunettes,  the  neck,  arms,  and  face  are 
better  avoided,  as  permanent  pigmentation  m-Ay 
result. 

{d)  The  Local  Results. — The  effect  at  first 
is  very  painful,  especially  when  red  and  white 


heat  have  been  applied.  The  application  of  the 
cautery  produces  burns  of  various  degrees  at  the 
point  of  application,  and  "radiation  burns"  in 
the  immediate  neighbourhood.  The  eschar 
following  burns  of  the  third  and  fourth  degree 
may  take  several  days  to  separate.  When  the 
cautery  has  been  employed  as  a  hiemostatic, 
the  separation  of  such  eschars  are  apt  to  be 
followed  by  haemorrhage.  After  ignipuncture 
the  healing  may  be  very  slow. 

After-treatment.  —  If  there  ])e  much  pain 
anodynes  internally  may  be  given,  except  in 
hysterical  patients  and  malingerers. 

In  burns  of  the  first  and  second  degree  a 
weak  antiseptic  ointment  spread  on  lint  is  all 
that  is  recpiired  {see  "  Bui'ns  "). 

In  severer  forms  of  burn  cold  boracic  com- 
presses relieve  the  pain.  If  delay  in  the  heal- 
ing is  desired,  ung.  sabina;  two  parts  to  vaseline 
one  or  two  parts  shoidd  be  rubbed  in  once  a 
day,  and  if  the  pain  so  induced  be  very  great 
2  per  cent  to  10  per  cent  cocaine  may  be  added. 
The  eschar  being  aseptic  does  not  interfere  with 
the  healing  of  a  wound  by  primary  union.  The 
disagreeable  odour  of  burning  flesh  may  be 
partially  concealed  by  the  fumes  obtained  from 
placing  the  red-hot  cautery  in  some  ground 
coft'ee. 

Ca.vernitiS> — Inflammation  of  the  erectile 
tissues  (corpora  cavernosa)  of  the  penis.  See 
Penis,  Surgical  Affections  of  the  {Infiani- 
matory  Affections). 

Cavernous  Breath ing^.   See  Lung, 

TuiiERCUL(.)Sis  {I'hysical  Signs  of  Vomica-  For- 
mation). 

Cavernous  Sinus.  See  Brain,  Phv 
siOLDGY  (  Vi  n<it(s  V i rciilatton). 

Cavities. — Hollow  spaces  in  the  Viody, 
open  or  closed,  e.g.  abdominal,  amniotic,  Iniccal, 
cotyloid,  cranial,  nasal,  peritoneal,  pleural, 
tympanic,  and  uterine  cavities ;  also  patho- 
logical formations,  as  in  the  lungs  in  phthisis 
(.see  Lung,  Tuberculosis  of). 

Cayor  Fly.  — An  insect  found  in  Africa, 
the  larva^  of  wliich  apparently  cause  boils. 

CebOCephaiUS. — A  rare  teratological 
type,  closely  related  to  cyclopia,  in  which  the 
two  orbits  are  appro.ximated  (but  not  fused),  the 
nose  deformed,  and  the  whole  face  diminished 
in  size.  The  expression  of  the  face  is  ape-like 
(kt/Z^os,  ape  ;  Keff^aX;^,  head).  The  brain  shows 
the  same  malformations  as  in  cyclopia. 

Celerina. — A  preparation,  said  to  contain 
celery,  coca,  kola,  viburnum,  and  aromatics, 
which  is  reconuuended  as  a  nerve  tonic  and  anti- 
spasmodic in  cases  of  neurasthenia,  neuralgia, 
dysmenorrho'a,  etc. 

Celery.    See  Invalid  Feeding  (  Vegetables). 
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Celiba.cy. — The  unmarried  state  ;  suicide 
is  more  common  among  celibates  than  among 
the  mari-ied.    See  Suicide. 

Cella.rs. — Cellars  are  prohibited  as  dwell- 
ings by  the  Public  Health  Act  (England  and 
Wales)  of  1875,  with  certain  exceptions  care- 
fully specified  in  the  Act.  The  Public  Health 
(Scotland)  Act  of  1897  contains  similar  re- 
strictions. 

Ceilotropin. — One  of  Merck's  prepara- 
tions, obtained  by  the  action  of  benzoyl  chloride 
upon  ai'butin,  of  which  it  is  the  monoben- 
zoylester ;  it  is  used  (in  doses  of  5  to  8  grains) 
to  protect  the  system  from  infection  (by  the 
formation  of  alexines). 

Cells.  See  Physiology,  The  Cell;  Phy- 
siology, The  Tissues  {Epithelium,  Connective 
Tissue,  Muscle,  Nerve). 

Cellulitis. — Inflammation  of  the  areolar 
tissue.  See  Aneurysm  {Complications,  Cellulitis 
and  Suppuration) ;  Axilla,  Diseases  {Acute 
Cellulitis) ;  BuRS^,  Injuries  and  Diseases 
(Bursitis,  Acute);  Chest -Wall,  Affections 
(Acute  Cellulitis  and  Abscess) ;  Menstruation 
AND  Disorders  {Dysmenorrhoea  from  Pelvic 
Cellulitis) ;  Mumps  {Local  Affections,  Cellulitis 
■of  Floor  of  Mouth) ;  Neck,  Region  of  {Inflam- 
matory Affections) ;  Orbit,  Diseases  op  {Orbital 
Cellulitis  07-  Phlegmon) ;  Pelvis,  Diseases  of 
the  Cellular  Tissue  {Pelvic  Cellulitis)  ;  Pelvis, 
H/ematocele  and  HyJiMATOMA ;  Sterility 
(Causes) ;  Teeth  {Alveolar  Abscess) ;  Uterus, 
Displacements  of;  Uterus,  Non- Malignant 
Tumours  {Diagnosis). 

Celluloid. — An  artificial  substance  con- 
sisting chiefly  of  the  lower  nitrates  of  cellulose 
in  camphor,  and  used  as  a  substitute  for  ivory, 
bone,  etc. ;  its  great  inflammability  and  con- 
sequent danger  have  been  diminished  by  the 
addition  of  sodium  and  ammonium  phosphates, 
•etc. ;  xylonite. 

Cellulose. — The  chief  component  of 
vegetable  structures ;  a  carbohydrate  of  un- 
ascertained constitution  (C^HjqOj)"';  cotton-wool 
is  almost  entirely  cellulose  ;  nitric  and  sulphuric 
acids  act  upon  it  to  form  gun-cotton  and  celluloid 
(q.v.). 

CelOSOinuS. — A  teratological  type  in 
which  there  is  eventration  of  both  the  abdominal 
and  thoracic  organs  through  an  opening  (lateral 
or  median)  affecting  the  walls  of  both  cavities 
(thorax  and  abdomen) ;  the  sternum  is  defect- 
ive. It  is  derived  from  Ki]krj,  a  hernia,  and 
CTM/JM,  body. 

Cement.  See  Physiology,  Tissues;  Teeth 
(Anatomi/). 

Cementoma.  —  A    fibrous  odontome 


which  has  ossified  into  a  hard,  cement -like 
tissue.    See  Tumours  {Odontomata,  Cementoma). 

Cemeteries.  See  Burial  -  Places  ; 
Cremation. 

CensestheSiS. — The  vague  conscious- 
ness of  existence  which  exists  apart  from  the 
special  senses  and  is  due  to  general  impressions 
of  bodily  conditions  ;  the  name  is  derived  from 
Kotvos,  common,  and  a.LcrOrjo-i'i,  sensibility  ;  an- 
other spelling  is  Ccenmsthesis. 

Census. — The  decennial  enumeration  of 
the  population  of  Great  Britain  (last  was  in 
1901),  in  order  to  obtain  a  basis  of  facts  for  the 
science  of  vital  statistics  and  for  other  reasons. 
The  mean  population  is  that  at  the  centre  of 
the  year,  and  since  the  census  is  taken  at  the 
end  of  the  first  quarter,  it  has  to  be  corrected 
for  the  three  months  which  follow,  to  give  the 
true  mean  population  of  that  year.  The  census 
paper  has  to  be  filled  up  by  the  householder  giving 
name,  age,  sex,  occupation,  birthplace,  relation- 
ship to  head  of  the  house,  married  or  single 
state,  infirmities,  etc.,  of  the  various  people  who 
slept  in  the  house  on  the  census  night.  It 
would  probably  be  well  to  have  the  census  more 
frequently  taken,  in  order  that  the  birth-rate  and 
the  death-rate,  etc.,  should  be  more  accurate. 

Centimetre.    See  Metric  System. 

Centipedes.  See  Nose,  Foreign  Bodies, 
ETC.  {Parasites,  Entomozoaria). 

Centres.  See  Brain,  Physiology  ;  Phy- 
siology, The  Senses  ;  Physiology,  Nervous 
System  ;  Physiology,  Circulation  ( Vasomotor 
Centres) ;  Physiology,  Respiration  ;  Physiology, 
Digestion  (  Vomiting  Centre) ;  etc. 

Centrifug'e. — A  rotatory  apparatus  by 
means  of  which  centrifugal  force  is  used  to 
separate  solids  from  a  liquid,  e.g.  milk  or  urine. 

CentrOSOme. — A  spherical  body,  some- 
times two,  found  in  the  protoplasm  of  many 
cells,  from  which  rays  diverge ;  they  play  a 
part  in  mitotic  division  of  the  cell.  See  Phy- 
siology, The  Cell. 

Cepha.lcllg'ia..  —  Headache;  of  various 
kinds,  such  as  catarrhal,  congestive,  dyspeptic, 
epileptic,  febrile,  hysterical,  menstrual,  muscular, 
neuralgic,  ocular,  periodic,  rheumatic,  syphilitic, 
etc.    See  under  the  various  diseases. 

Cephalhsematoma.— A  blood  effu- 
sion (usually  in  the  new-born  infant)  between 
the  pericranium  and  one  (or  two)  of  the  under- 
lying cranial  bones ;  to  this  form  of  tumour 
the  term  should  be  restricted,  although  it  is 
often  loosely  applied  to  the  caput  succedaneum 
and  to  an  effusion  of  blood  inside  the  cranium 
(the  so-called  internal  cephalhsematoma).  See 


Ci-'jiliiilliii'iuatiiina. 


CopliaLjculi'. 


CEPHALHEMATOMA 
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Brain,  Surgery  of  {Cephalocele,  Biagnosi.f)  ; 
Head  (Cephalhcematoma) ;  New-born  Infant 
{C ephnlhcematoma  Neonatorum). 

Cephcllic. — Belonging  or  relating  to  the 
head,  as  in  such  expressions  as  cephalic  index, 
cephalic  lie  (head  presentation),  cephalic  teta- 
nus, cephalic  version,  etc.  See  Anthropology  ; 
Labour,  Diagnosis  and  Mechanism  {Presenta- 
tions of  the  Vertex)  ;  Labour,  Operations 
{Version) :  Tetanus  {Clinical  Features,  Cephalic 
Type). 

Cepha.line. — A  substance  derived  from 
the  brain,  related  to  lecithine. 

Cepha.litiS.  See  Brain,  Inflammation 
(^Encephiil  itis). 

Cepha,IO-. — Cejjhalo-,  occurring  in  many 
compound  words,  means  relating  to  the  iiead. 
It  is  used  in  many  anatomical  terms  {e.g.  cephalo- 
nasal,  cephalo-lnuneral),  and  in  such  words  as 
cephalocentesis  (puncturing  the  head,  as  in 
hydrocephalus),  cephalograph  (an  instrument  for 
indicating  cranial  contours),  cephalomelus  (a 
teratological  type  in  which  a  limb  appears 
to  spring  from  the  head),  and  cephalopyosis 
(cerebral  abscess),  as  well  as  in  several  names 
specially  dealt  with  below. 

CephalOCele.  —  The  swelling  (skin- 
covered)  formed  by  the  protrusion  of  part  of 
the  cranial  contents  through  a  more  or  less 
rounded  opening  in  the  cranium,  and  it  may  be 
congenital  or  acquired.  See  Brain,  Surgery  of 
{Cephalocele) ;  TeraT(_)logy. 

Cephalodynia.— Headache,  usually  of 
a  rheumatic  and  muscular  type. 

Cephalometer. — An  instrument,  usu- 
ally a  pair  of  callipers,  for  taking  the  measure- 
ments of  the  head  ;  a  modified  apparatus  has 
been  invented  for  gaining  an  idea  of  the  dia- 
meters of  the  foetal  head  before  birth  (foetal 
cephalometry)  ;  a  craniometer. 

Cephalopag'US.  —  A  double  monster, 
or  twins  unite<l  to  each  other  in  the  region  of 
the  iiead. 

Cephalopine. — An  extract  of  brain 
substance. 

Cephalothoracopagrus.— A  double 

monster,  or  twins  fused  together  in  the  regions 
of  the  head  and  thorax  as  far  as  the  level  of  the 
umbilicus. 

CephalotOmy. — An  obstetric  operation 
(for  diminishing  the  size  of  the  child's  head) 
proposed  to  be  carried  out  by  saw -forceps  or 
wirc-i'craseur  ;  obsolete.  See  Labour,  Operations 
{Emhri/otoiinj). 

Cephaiotripsy.  —  An   obstetric  opera- 


tion in  which  the  foDtal  head  is  crushed  by  a 
pair  of  strong  forceps  {the  cejiJtnlotrihe)  capable 
of  being  approximated  by  a  screw  at  the  handles. 
See  Labour,  Operations  {Embryotomy);  Labour, 
Prolonged  {Contracted  Pelvis,  Treatment). 

Cera. — Wax.  Two  forms  are  employed  (as 
a  basis  for  ointments  and  plasters)  in  the  British 
Pharmacopoeia,  Cera.  Flava  (yellow  Ijeeswax)  and 
Cera  Alba  (white  beeswax),  the  latter  being 
obtained  from  the  former  by  bleaching.  Cera 
consists  chiefly  of  cerotic  acid  (C^yH-^O^)  and 
melissyl  (or  myricyl)  palmitate  or  myricin,  with 
a  small  quantity  of  ceroleiiie,  and  with  paraffin 
and  ceresine  as  impurities. 

CCfasin.  —  An  insoluble  gum  from  tiie 
cherry,  peach,  or  plum  tree ;  it  resembles 
bassorin,  and  is  (chemically)  calcium  metaguni- 
mate. 

Cerastes. — The  "Horned  Viper"  of  India. 
See  Snake-1)Ite.s  and  Poisonous  Fishes. 

Cerates. — The  cerates  {cerata)  are  oint- 
ments containing  wax,  and  they  are  official  in 
the  U.S.  Pharmacopeia.  Goulard's  cerate  is 
now  represented  in  a  modified  form  (in  the  B.  P.) 
by  the  Uiignentum  Glycerini  Plumbi  Subacetatis. 
See  Prescribing. 

CerCOmonaS.  <SVf?  Parasites  (Protozoa, 
Flagellate). 

Cereals. — Edible  grains,  such  as  wheat, 
oats,  barley,  and  rye.  See  Diet  ( Vegetable 
Foods)  ;  Physiology,  Food  and  Digestion 
( Vegetable  Food-Stuffs). 

Cerebellum.  See  Brain,  Cerebellum, 
Affections  of.  Ste  also  Brain,  Physiology  ; 
Brain,  Surgery  {Abscess) ;  Hydrocephalus  ; 
Lung,  Tuberculosis  {Comj^lications,  Nervous 
System) ;  Mental  Deficiency  {Atro2)hic  Con- 
ditions) ;  Physiology,  Nervous  System  {Cere- 
bellum) ;  Tabes  Dorsalis  {Diagnosis) ;  Vertigo. 

Cerebration. — "The  assemblage  of  the 
cerebral  actions  consecutive  on  a  perception " 
(Lewes).  Unconscious  cerebration  or  latent 
thought  (Hamilton)  is  a  cerebral  or  mental 
action  occurring  during  sleep  or  during  the  time 
when  the  attention  is  otherwise  occupied. 

Cerebrin. — A  substance  obtained  from 
brain  tissue  (by  boiling  first  with  baryta  solution 
and  then  with  alcohol)  said  to  have  the  formula 
of  C,,H33N03. 

CerebritiS.  See  Brain,  Atrophy,  In- 
fl  a  M  M  at  ions  ( En  c<  phir  lit  is). 

CerebrOSiS. — Inflammation  or  irritation 
of  the  brain  ;  mania. 

Cerebro-Spinal  Fever.  SVeMENiN 
cms,  Epidemic  Cerebro-Spinai^. 
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Cerebrum.  See  Brain,  Physiology  ; 
Brain,  Affections  of  Blood-Vessels  ;  Brain, 
Tumours  ;  Brain,  Atrophy,  Hypertrophy, 
Cysts,  Inflammations  ;  Brain,  Surgery  of. 
See  also  under  Alcoholism  ;  Arteries,  Diseases 
OP  ;  Athetosis  ;  Bed-Sorbs  ;  Fluids,  Examina- 
tion [Cerehro-S^nnal) ;  Gout  (Irregxdar,  Nervous 
System)  :  Heart,  Myocardium  and  Endocardium 
{Symptomatology^  Embolic  Process) ;  Hydro- 
cephalus ;  Insanity,  Pathology  of  ;  Lymphatic 
System,  Physiology  {Central  Nervous  System) ; 
Meninges  of  the  Cerebrum  ;  Meningitis,  Tuber- 
cular ;  Meningitis,  Epidemic  ;  Mental  Defici- 
ency ;  Nose,  Accessory  Sinuses,  Inflammation 
{Intra-Cranial  Complications) ;  Nose  {Cerebro- 
spinal Rhinorrhoea) ;  Paralysis  ;  Physiology, 
Central  Nervous  System  ;  Pneumonia  {Corn- 
plications)  ;  Rheumatism  {Nervous  Affections) ; 
Spine,  Surgical  {Lumbar  Puncture) ;  Syphilis  ; 
Tabes  Dorsalis;  Temperature  {Nervous  Origin); 
Tetanus  ;  Tetany  ;  Unconsciousness. 

CereSOle  Rea,le.  See  Balneology 
{Italy,  dial yheate  and  Arsenical). 

Cerium.  —  The  oxalate  {Cerii  Oxalas)  is 
official,  and  is  given  in  doses  of  from  2  to  10 
grains,  especially  in  the  vomiting  of  pregnancy  ; 
it  is  insoluble  in  water.  See  Pregnancy,  Affec- 
tions AND  Complications  {Digestion). 

"Cerolin." — A  proprietary  preparation, 
called  in  England  ceridin,  said  to  contain  the 
active  principle  of  beer  yeast,  and  to  do  good  in 
boils  and  acne,  etc. ;  it  is  given  in  pill  form 
(dose,  \\  grain). 

CerotiC  Acid. — An  oxidation  product  of 
pai'affin,  produced  by  prolonged  boiling  with 
sulphuric  acid  and  solution  of  bichromate  of 
potash  ;  its  formula  is  C^jH^^Og. 

Certification.  See  Insanity,  Treat- 
ment ;  Lunacy  ;  Medical  Practitioner  ; 
Medicine,  Forensic  {Certification  of  Deaths). 

Cerumen. — The  secretion  of  the  external 
auditory  meatus  and  of  its  ceruminous  glands ; 
it  contains  potash,  oil,  stearin,  a  reddish  pig- 
ment, etc. ;  and  it  prevents  the  easy  passage  of 
insects  into  the  ear;  ear-wax.  See  Ear,  Ex- 
ternal, Diseases  of  {Almorrnal  States  of  the 
Cerumen).  Excess  of  the  cerumen  (and  its 
results)  is  called  cer-uminosis. 

Cervica.1. — Belonging  to  the  neck,  e.g.  to 
the  vertebral  column  in  the  region  of  the  neck, 
to  structures  in  the  same  neighbourhood,  or  to 
the  neck  (cervix)  of  the  uterus.  In  compound 
words  it  appears  as  cervico,  e.g.  cervico-brachial, 
cervico  -  bregmxitic,  cervico  -  vaginal,  etc.  See 
Acromegaly  {Cervical  Kyphosis) ;  Brachial 
Plexus  {Surgical  Affections  of)  ;  Lymphatic 
System,  Physiology  and  Pathology  ;  Nerves, 
Neuralgia  {Cervico- Occipital) ;  Syringomyelia 


{Paralysis  of  Cervical  Sympathetic) ;  Uterus, 
Inflammations  {Cervical  Catarrh). 

Cervix. — The  neck-like  part  of  any  organ 
or  structure,  e.g.  cervix  uteri  {q.v.  infi-a),  cervix 
femoris,  cervix  vesicse. 

Cervix  Uteri.  See  Generation,  Female 
Organs  of  {Uterus).  See  also  Abortion  {Treat- 
ment, Restraint  of  Uoimorrhage);  Chorea  {Chorea 
Gravidarum,  Treatment) ;  Gonorrhosal  Infec- 
tion {Endocervicitis) ;  Gynecology,  Diagnosis 
IN ;  Labour,  Physiology  of  ;  Labour,  Stages 
AND  Duration  ;  Labour,  Management  ;  Labour, 
Precipitate  and  Prolonged  {Faults  in  the  Soft 
Passages) ;  Labour,  Injuries  to  the  Genera- 
tive Organs  ;  Labour,  Operations  ;  Menstrua- 
tion AND  ITS  Disorders  {Stenosis  of  the  Cervix, 
etc.) ;  Pelvis,  Perineum  and  Pelvic  Floor 
{Prolapse) ;  Pregnancy,  Physiology  ;  Preg- 
nancy, Affections  and  Complications  ( Vomit- 
ing) ;  Pregnancy,  H.emorrhage  {Accidental, 
Placenta  Prcevia,  Plugging)  ;  Puerperium, 
Physiology  ;  Puerperium,  Pathology  {Puerperal 
Infection,  Mucous  Plug  in  Cervix) ;  Sterility 
{Causes,  Cervical  Atresia) ;  Syphilis  {Acquired) ; 
Uterus,  Malformations  ;  Uterus,  Displace- 
ments ;  Uterus,  Inflammations  ;  Uterus,  Non- 
Malignant  Tumours  ;  Uterus,  Malignant 
Tumours. 

Ceryi.  —  A  hydrocarbon  radicle  (C27H55) ; 
ceryl  alcohol  (CgyH^^OH)  is  obtained  from  Chinese 
wax  (ceryl  cerotate,  C^^HjogO^,)  by  saponifying 
it ;  cerylene  (CgyHj.,^)  is  got  (along  with  cerotic 
acid)  by  the  distillation  of  the  same  substance 
(Chinese  wax). 

Cesspools.  See  Sewage  and  Drainage 
{Ces.?pools) ;  Typhoid  Fever  {Etiology,  Sewage 
Emanations). 

CestOdeS  (Cestoidea).  See  Para- 
sites {Cestodes). 

Cetaceum. — Cetaceum  or  Spermaceti  is 
a  solid  crystalline  fat,  obtained  (mixed  with  oil) 
from  the  head  of  the  Physeter  macrovephalus  or 
sperm  whale  ;  it  consists  of  cetyl  palmitate  or 
cetine  (CmHgyCjoHgjOg) ;  by  saponifying  it,  cetyl 
alcohol  or  ethal  (CjijHgjOH)  is  got.  Cetaceum 
is  insoluble  in  water,  but  soluble  in  ether,  chloro- 
form, or  alcohol  (boiling).  The  official  prepara- 
tion is  Unguentum  Cetacei,  and  it  is  used  in  the 
making  of  ointments.    See  Prescribing. 

Cevadilia.    See  Veratrine. 

Ceylon  Sore  Mouth.  See  Sprue. 

Chain.    See  Ehrlicii;  Immunity;  etc. 

Chalazion.  See  Eyelids,  Affections 
OF  {Glands  of  the  Lids). — A  tumour  developed 
in  the  eyelid  due  to  inflammation  of  one  or 
more  Meibomian  glands  from  blocking  of  the 
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ducts  and  retention  of  secretion  ;  the  contents 
in  some  cases  become  chalky  {chalazion  terrevm) ; 
Meibomian  cyst. 

ChaliCOSiS.  —  Pnenmonokoniosis  due  to 
tlie  inhalation  of  silicioiis  particles.  See  Lung«, 
Pneumoxokoniosis. 

Chalk.  See  Calcium  {Calcium  Carbonate); 
Gout  {MurbiJ  Anatomy). 

Cha.lleS.  See  Balneology  {France; 
Thermal,  Sulphu7-) ;  Mineual  Waters  {Std- 
phated). 

Chalybeate     Waters.  —  Mineral 

waters  containing  iron,  useful  in  anfemia, 
chlorosis,  debility,  etc.  See  Chlorosis  {Treat- 
ment) ;  Mineral  Waters  (Chalybeate). 

Chamaecephaly.— The  shape  of  head 
in  whicli  the  vertical  index  is  less  than  70'1° 
(or  75°)  ;  a  low,  flat  head,  due  to  marked 
synostosis  of  the  temporal  bones  with  the 
parietals  ;  j^latycephaly.  Similarly,  chamcepro- 
sopic  is  the  term  applied  to  a  face  with  a  small 
zygomatic  facial  index,  a  low  face. 

Chamomile.  See  Anthemidis  Flores  ; 
Pharmacology  ;  PuESCRiniNCi. 

Champetier  de  Ribes'  Bag^.  See 

Labour,  Operations  {Indiiction  of  Premature 
Labour) ;  Pregnancy,  Haemorrhage  {Unavoid- 
able Hcemm-rJmge,  Treatment). 

Cham  pigf  non.  See  Toxicology  {Fungi). 

Chancery.  See  Lunacy  {Chancery 
Lvnaf/rs  in  Eui/land). 

Chancre. — The  initial  lesion  (or  "  hard 
sore  ")  of  syphilis,  especially  when  in  its  classical 
form  (as  described  by  Hunter) ;  the  name  is 
sometimes  given  also  to  the  simple  or  non- 
infecting  venereal  sore.  See  Syphilis  {Modes  of 
Infection,  Acquired,  etc.)  ;  Herpes  {Herpes  Geni- 
talis); Venereal  Disease. 

Chancroid. — The  simple,  non-infecting 
venereal  sore ;  the  simple  chancre ;  the  soft 
sore.  See  Penis,  Surgical  Affections  {Herpes 
Progenitalis) ;  Skin,  Bacteriology  {Chancroid, 
Streptobacillus  of  Ducrey) ;  Venereal  Disease 
{Differential  Diagnosis) . 

Changfe  of"  Life.  'See  Menopause; 
Menstruation  and  its  Disorders  {Menopause). 

Chaps. — Cracks  or  fissures  of  the  skin  {e.g. 
on  the  iiands  in  cold  weather,  or  round  the 
nipples  during  lactation),  known  also  as  rimo' 
or  rhagades  ;  they  are  to  be  treated  by  careful 
drying  after  washing,  by  inunction  of  glycerine 
or  hazeline  cream  at  bedtime.  For  cracked 
nipples  see  Puerperium,  Pathology  {Sore 
.N'ipple.'i). 
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Charas.  —  A  resin  o])tained  from  the 
leaves  of  Indian  hemp  ;  churrns.  See  Cannabis 
Indica. 

Charbon.     See  Anthrax  ;   Boils  and 

CAHliUN(;LE. 

Charcoal.   See  Cahbo. 

Charcot's    Disease.      See  Joints, 

Diseases  of  {associated  with  locomotor  ataxia)  ; 
Ankle-Joint,  Diseases  op  {Tabetic  Arthropiathy); 
Hip -Joint,  Diseases  of  {Diagnosis,  Cfuircot's 
Disease) ;  Hip-Joint,  Diseases  {Neuro-Arthro- 
■jxithies);  Knee -Joint,  Diseases  of  (JVeuro- 
Arthropathies) ;  Osteo-Arthropathies  {Charcot's 
Joints)  ;  Tabes  Dorsalis  (I'abo-Arthropathies). 

Charcot-Leyden  Crystals.— Octa- 
hedral crystals  found  in  the  sputimi  in  asthma 
("asthma  crystals"),  and  in  the  blood  in 
leuka3mia.  See  Blood  {Examination,  Special, 
Micro-  Ch  emical ) . 

Charpie. — Old  linen,  unravelled  ;  used 
for  surgical  dressings. 

Chart. — A  printed  form  ruled  with  spaces 
for  exhibiting  in  a  graphic  way  rises  and  falls 
of  temperatures,  changes  in  pulse  -  rate,  etc. 
See  Temperature. 

Charta.  —  A  paper  covered  or  imbued 
with  a  medicinal  substance,  and  used  as  a 
plaster.  The  charta  sinajiis  (mustard  leaf)  is 
oiiicial.    See  Prescribing  ;  Sinapis  ;  etc. 

Chartula. — A  small  paper  folded  to  con- 
tain a  nie<r[cinc  in  the  form  of  a  powder;  rice 
paper  may  be  used. 

Chasm  US. — Yawning.  See  Physiology, 
Respiration  {Special  Respiratory  Movements) ; 
Yawning. 

Chatel  -  Guyon.  ;S'ee  Balneology 
{France,  Muriated  Water);  Mineral  Waters 
(Muria ted  Saline). 

Chaudfontaine.  See  Balneology 
{IJdlland  and  ISelgium). 

ChaulmOOg^ra  O\\.  —  0leu7n  Gyno- 
cardia'  or  Chaulmoogra  oil  is  not  official  in  the 
British  Pharmacopana,  but  is  so  in  the  Lidian 
and  Colonial  Addendum  of  1900  ;  it  is  expressed 
from  the  seeds  of  Gynocardia  odorata  or  of 
Gynocardia  Prainii ;  it  contains  chiefly  gyno- 
cardic  acid  and  glyceride ;  and  its  dose  (given 
in  capsules)  is  5  to  20  m.  In  the  Indian 
Addendum  there  is  also  an  official  Ungnentum 
Gynocardia'.  It  has  been  much  used,  internally 
and  externally,  in  leprosy.  See  Leprosy', 
{Treatment). 

Cheek,  Fissure  of.  See  also  Tera- 
tology (Face). — Definition. — A  malformation  of 
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the  lateral  portion  of  the  face,  consisting  in  a 
cleft  aflecting  the  soft  parts,  or  more  rarely 
invading  also  the  bones,  arising  during  the 
embryonic  period  of  antenatal  life,  and  caused 
by  delayed  or  irregular  closure  of  the  fissures 
between  the  fronto-nasal  and  superior  maxillary 
and  the  mandibular  processes. 

Varieties. — From  the  anatomical  as  well  as 
from  the  pathological  and  embryological  stand- 
points fissures  of  the  cheek  may  be  divided  into 
three  kinds:  (1)  fronto-maxillary ;  (2)  com- 
missural ;  and  (3)  anomalous. 

The  fronto-maxillary,  ascending,  oblique,  or 
naso-genal  fissure  begins  at  a  point  in  the  upper 
lip  just  outside  the  common  site  of  hai'e-lip,  and 
passes  upwards  outside  the  nostril  towards  the 
inner  angle  of  the  orbit ;  it  may  there  produce 
coloboma  of  the  lower  eyelid,  and  it  may,  in 
exceptional  cases,  extend  to  the  outer  angle  of 
the  orbit  and  even  on  to  the  temple.  It  is 
unilateral  or  bilateral,  simple  or  complicated  ; 
it  varies  in  width  from  a  narrow  cleft  to  a  gap- 
ing opening  ;  it  usually  has  a  red  floor  and  red 
irregular  margins,  but  it  may  at  one  or  more 
places  present  a  cicatricial  appearance  (ante- 
natal partial  cure?).  When  the  underlying 
skeleton  is  also  fissured  the  line  of  cleavage 
does  not  exactly  follow  the  suture  uniting  the 
upper  maxilla  to  the  bones  of  the  nose ;  gencjr- 
ally  the  intermaxilla  carrying  the  incisor  teeth 
is  internal  to  the  fissure,  but  occasionally  a 
precanine  incisor  is  found  external  to  it,  a 
peculiarity  not  yet  satisfactorily  explained. 
The  complications  are  the  presence  of  other 
facial  fissures  (hare-lip,  commissural  cleft  of  the 
same  or  of  the  opposite  side),  deformity  of  the 
eye  or  eyelids,  cerebral  hernias  and  hydro- 
cephalus, and  the  more  distinctly  teratological 
conditions  of  anencephaly,  exencephaly,  and 
adhesion  of  the  placenta  or  amniotic  membrane 
to  the  face  or  brain.  It  is  very  rare  in  animals 
(mammals). 

The  commissural,  intermaxillary,  or  trans- 
verse fissure  of  the  cheek  (macrostoma,  hiatus 
buccalis  congenitus,  commissural  hare  -  lip,  or 
coloboma  of  the  cheek)  differs  in  direction  from 
the  fronto-maxillary  variety  ;  it  passes  from  the 
buccal  commissure  backwards,  with  an  inclina- 
tion upwards  towards  the  masseter,  and  even 
when  it  proceeds  further  it  rarely  invades  either 
the  orbit  or  the  external  ear.  It  may  be  uni- 
lateral or  bilateral,  simple  or  complicated,  and 
of  great  or  little  extent.  When  it  is  bilateral 
and  extensive  the  mouth  is  converted  into  an 
opening  reaching  from  one  ear  to  the  other. 
In  the  less  marked  degree  the  defect  lays  bare 
one  or  two  molar  teeth  at  the  angle  of  the 
mouth.  The  opening  of  Stenon's  duct  can  be 
seen  in  the  upper  margin  of  the  cleft.  The 
zygomatic  arch  may  be  cleft  as  well  as  the  soft 
parts,  and  the  upper  maxilla  may  be  small  or 
deformed.  Although  it  may  occur  as  a  solitary 
malformation,  it  is  more  common  to  find  it 


associated  with  such  anomalies  as  pre-auricular 
appendages  (in  eighty-seven  cases  of  pre-auricu- 
lar appendage  collected  from  literature  sixteen 
showed  also  commissural  fissure,  v.  Teratologia, 
ii.  p.  31  ;  1895),  microcephaly,  or  hemi- 
atrophy of  face  or  cranium,  fronto  -  maxillary 
fissure,  deformity  of  the  external  ear,  cleft 
palate,  macroglossa,  and  exencephaly.  In 
animals  (lamb,  calf,  pig)  it  is,  on  account  of  its 
extent,  a  grave  condition,  for  the  mouth  may 
communicate  with  the  tympanic  cavity  ;  it  is 
called  schistocephalus  megalostomus. 

Anomalous  fissures  of  the  cheek  which  do  not 
follow  the  lines  of  the  natural  embryonic  clefts, 
but  which  pass,  for  instance,  from  the  angle  of 
the  mouth  to  the  inner  end  of  the  orbit,  or 
obliquely  across  the  face  from  one  side  to  the 
other,  have  been  put  on  record.  It  is  probable 
that  they  are  usually  the  result  of  an  amniotic 
adhesion,  the  other  two  varieties  being  due  to 
simple  pressure  from  an  imperfectly  developed 
amnion. 

Symptomatology. — In  addition  to  the  obvious 
deformity  caused  by  fissures  of  the  cheek  the 
symptoms  of  the  commissural  variety  in  particu- 
lar consist  in  imperfect  closure  of  the  mouth, 
dribbling  of  saliva,  and  difficulty  in  mastication 
and  articulation.  Infants  exhibiting  this  de- 
formity are  often  small,  weakly,  and  poorly 
nourished,  and  may  be  defective  in  intelligence. 

Treatment  has  almost  invariably  consisted  in 
the  closure  of  the  fissure  by  paring  and  uniting 
by  sutures  its  margin.  Generally  the  opera- 
tion has  been  quite  successful. 

Cheese.  -See  Diet  {Milk  and  its  Pro- 
ducts) ;  Physiology,  Food  and  Digestion  {Milk, 
Cheese) ;  Toxicology  {Animal  Foods,  Cheese) ; 
Tuberculosis  {Tubercle  and  Butter  Bacillus). 

CheilO-> — In  compound  words  cheilo-  (Gr. 
XetAos,  the  lip)  means  relating  to  the  lips ; 
among  such  words  may  be  named  cheiloplasty 
(restoration  of  the  lips  to  their  normal  form  and 
continuity  by  operation,  vide  Palate,  Hare- 
Lip),  cheiloschisis  (hare  -  lip),  cheilocarcinoma 
(cancer  of  the  lip),  etc. 

Cheir-. — In  compound  words  cheir-  (Gr. 
X^^P,  the  hand)  means  relating  to  the  hand ; 
instances  are  found  in  cheiromegaly  (giant 
growth  of  the  hand),  cheiragra  (gout  in  the 
hand),  cheirospasmus  (cramp  in  the  hand),  cheir- 
urgia  (surgery),  etc. 

Cheiropompholyx.  See  Eczema 
{Regional  Forms,  Hands) ;  Skin,  Bacteriology 
OF  {Cheiropompholyx  or  Dysidr-osis). 

Cheloid.  See  Cicatrices  {Keloid  or 
Cheloid) ;  Sclerodermia  {Circumscribed). 

ChelOniSOmuS. — A  teratological  state 
in  which  there  is  eventration  of  the  abdomen 
and  thorax  and  excessive  retroflexion  of  the 
body ;  turtle-like  monstrosity  (hence  the  name 
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chelonisomus,  from  x^^^^^Vy  '"^  turtle,  and  o-o]/j,a, 
a  body) ;  schistosomus  reflexus  (Gurlt). 

Chelsea   Pensioner.  —  The  name 

given  to  a  laxative,  containing  Hulphur,  rhubarb, 
bitartrate  of  potash,  guaiac,  honey,  and  nut- 
meg ;  used  specially  in  cases  of  lijemorrhoids. 

Cheltenham.  See  Balneology  {Great 
Britain,  Chalybeate) ;  Mineral  Waters  {Muri- 
ated  Saline). 

Chemical   Trades.     See  Trades, 

D ANGE  ROUS  ( Chemical). 

ChemOSiS. — Edematous  swelling  of  the 
conjunctiva  of  the  eye,  which  is  thus  raised  and 
caused  to  project  over  the  edge  of  the  cornea. 
See  Conjunctiva,  Diseases  of  (Acute  Ophthal- 
mia). 

ChemotaxiS. — An  attraction  or  affinity 
of  one  tissue  for  a  similar  tissue,  e.g.  of  nerve 
for  nerve  ;  also  the  power  of  attraction  or  re- 
pulsion which  some  cells  (or  some  constituents 
of  cells)  show  as  regards  other  cells. 

Che  no  pod  i  U  m. — The  goosefoot,  several 
species  of  wliich  have  been  used  for  their 
medicinal  qualities  ;  the  oil  of  the  fruit  of  C. 
ambrocioides  is  official  in  the  United  States 
Pharmacopoeia,  and  is  used  as  a  vermifuge ; 
other  species  are  used  as  diuretics,  emmena- 
gogues,  narcotics,  etc. 

Cherry  Laurel.  See  Dermatitis 
Traumatica  et  Venenata  ( Vegetable  Agents). 

Chest.  See  Aorta,  Thoracic,  Aneurysm 
{Pliysical  Signs) ;  Asthma  {Symptoms) ;  Chil- 
dren, Clinical  Examination  {Physical  Ex- 
amination  of  Chest) ;  Mediastinum  ;  Medicine, 
Forensic  {Infanticide) ;  Syringomyelia  {Sym}-)- 
toms,  Thorax  en  bateau)  ;  vide  infra  under 
Chest,  Clinical  Examination  ;  Chest,  De- 
formities ;  Chest,  Injuries;  Chest -Wall, 
Affections  of. 

Chest,  Clinical  Investigfation 

of"  the. — In  the  clinical  investigation  of  the 
chest  the  observer  may  gain  much  valuable 
information  by  a  general  survey  of  the  patient, 
the  appearance,  expression,  attitude,  etc.,  before 
turning  to  the  direct  investigation  of  any  cardiac 
or  pulmonary  derangement  which  may  be  sus- 
pected (Physiognomy).  Yet  the  physiological 
functions  and  pathological  alterations  of  cardiac 
and  pulmonary  organs  are  so  intimately  associ- 
ated that  it  is  impossible  for  an  observer  to 
differentiate  how  much  of  the  patient's  altered 
appearance  and  attitude  may  be  due  to  dis- 
turbance of  the  functions  of  respiration  and  how 
much  to  disturbance  of  the  circulatoiy  organs, 
unless  a  careful  physical  examination  of  the  chest 
be  made,  fully  investigating  the  condition  of  the 
lungs  and  heart. 


In  examining  the  chest  it  is  necessary  to  have 
the  patient  as  far  as  possible  at  rest,  with 
the  limbs  and  trunk  symmetrical  and  the  light 
falling  equally  upon  the  parts  under  examina- 
tion. 

Insfection. — Form  of  Chest. — A'ormal. — It 
is  not  common  to  meet  the  ideal  typical  chest, 
with  a  well-developed  almost  symmetrical  bony 
frame,  well  clothed  with  muscle,  fairly  rounded 
on  the  anterior  aspect,  the  interspaces  visible 
below  but  not  above,  the  obliquity  of  the  ribs 
increasing  from  above  downwards,  and  the 
epigastric  angle  nearly  a  right  angle.  Many 
alterations  are  met  which  cannot  justly  be 
considered  pathological,  thus  as  the  result  of 
occupation,  e.g.  the  depression  at  the  lower  end 
of  the  sternum  found  in  shoemakers.  During 
health  the  respiratory  and  circulatory  move- 
ments are  accompanied  by  ceaseless  changes  in 
the  outlines  of  the  chest.  With  full  inspiration, 
full  expansion  of  the  chest,  the  axes  of  the 
ellipse  become  approximately  equal  and  the 
horizontal  outline  becomes  more  circular.  The 
framework  of  the  chest  is  shortened  from  above 
downwards,  the  ribs  are  raised  and  approach 
the  horizontal  plane,  the  intercostal  spaces  are 
narrow  anteriorly,  the  epigastric  angle  is  wide, 
the  sternum  is  carried  forwards  and  upwards, 
the  shoulders  are  raised,  and  the  scapulic  are 
closely  applied  to  the  chest-wall.  Such  is  the 
chest  of  full  inspiration.  With  full  expiration 
the  transverse  axis  of  the  ellipse  markedly 
exceeds  the  antero-jjosterior,  the  ribs  are  de- 
pressed, the  framework  of  the  chest  is  lengthened 
from  above  downwards,  the  intercostal  spaces 
are  wide  anteriorly,  the  sternum  passes  down- 
wards and  backwards,  the  shoulders  are  low, 
and  the  scapular  angles  project  somewhat  from 
the  chest-wall.  Such  is  the  chest  of  expiration. 
While  these  changes  in  the  outline  of  the  chest 
are  constantly  going  on  in  health,  in  disease 
the  same  changes  occur  in  an  exaggerated 
degree.  In  disease  and  deformity  there  may 
be  an  increase  or  diminution  in  the  length  or 
height  of  the  bony  framework,  an  alteration  in 
the  horizontal  position  of  the  ribs  leading  to  an 
alteration  in  the  axes  of  the  ellipse,  an  increase 
or  diminution  in  the  width  of  the  intercostal 
spaces,  in  the  size  of  the  epigastric  angle,  in 
the  position  and  direction  of  the  sternum  and 
spine,  in  the  height  of  the  shoulders  and  the 
position  of  the  scapulae,  and  all  these  factors 
have  a  definite  relation  to  the  outline  of  the 
horizontal  plane  of  the  chest,  and  it  is  by  the 
study  of  the  outline  of  the  horizontal  plane  that 
the  observer  will  get  the  best  idea  of  the  altera- 
tions in  the  chest  in  disease  and  deformity. 
The  outline  of  the  horizontal  plane  of  the  chest 
is  best  ascertained  by  means  of  the  cyrtometer. 
The  best  idea  of  the  shape  of  the  chest  can  be 
got  by  taking  the  outline  at  a  given  point  with 
the  cyrtometer.  Various  elaborate  instruments 
are  to  be  had,  but  a  very  good  cyrtometer  can 
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be  made  with  two  bars  of  malleable  metal  con- 
nected posteriorly  by  means  of  a  rubber  hinge. 
The  two  bars,  being  moulded  round  the  chest, 
and  their  point  of  intersection  marked,  they 
can  then  be  detached  and  placed  upon  paper 
and  an  accurate  tracing  obtained.  The  out- 
line of  the  adult  chest  is  seldom  symmetrical. 
Employments  which  cause  individuals  to  assume 
certain  positions  or  to  use  a  certain  set  of 
muscles  constantly  are  very  prone  to  cause 
variations  in  the  shape  of  the  chest,  without 
these  variations  having  any  direct  pathological 
significance.  The  circumference  of  the  right 
side  is,  as  a  rule,  larger  than  the  circumference 
of  the  left ;  in  a  small  number  of  cases  the  left 
is  the  larger.  In  the  adult  the  lateral  diameter 
exceeds  the  antero-posterior ;  in  the  child  the 
chest  is  more  circular  in  form,  the  two  diameters 
being  about  eqiial. 

Alterations  in  Size  and  Sha'pe,  etc. —  In 
emphysema  the  chest  presents  a  characteristic 
appearance,  the  neck  appears  shortened,  the 
shoulders  elevated,  and  the  back  rounded ; 
there  is  a  bilateral  increase  of  the  chest,  the 
outline  tending  to  assume  the  circular  form 
seen  in  childhood.  The  chest  is  often  de- 
scribed as  "barrel-shaped."  In  the  "alar"  or 
"  phthisical  chest "  we  find  sloping  shoulders, 
prominent  thyroid  cartilage,  deep  hollow  over 
the  episternal  notch,  and  prominent  scapulse. 
Here  the  antero-posterior  diameter  in  the  upper 
two-thirds  is  much  shortened,  and  instead  of  a 
convexity  there  is  usually  flattening.  The  ribs 
tend  to  slope  downwards  instead  of  coming  for- 
ward in  a  normal  curve. 

Unilateral  increase  of  a  general  character  is 
met  with  in  effusion  into  the  pleura.  Localised 
increase  may  arise  from  acute  croupous  pneu- 
monia, tumours  of  the  lung,  and  mediastinal 
growth.  Marked  iiicrease  over  the  lower  and 
right  side  of  the  chest  should  suggest  the  possi- 
bility of  some  hepatic  affection,  while  on  the 
left  side  the  spleen  should  be  remembered.  In 
cardiac  enlargement,  especially  when  the  en- 
largement has  developed  during  childhood,  there 
may  be  marked  bulging  or  increase  in  the  pre- 
cordial region  ;  the  bulging  from  aortic  aneurism 
and  pericardial  effusion  should  also  be  borne  in 
mind.  The  deformities  of  the  chest  {q.v.)  may 
also  cause  bulging,  especially  the  apparent  uni- 
lateral alteration  due  to  spinal  curvature. 

Unilateral  diminution  may  result  from  chronic 
fibroid  phthisis,  or  from  old-standing  pleurisy 
or  empyema.  If  the  fluid  in  the  pleural  cavity 
be  not  evacuated  before  changes  have  taken 
place  in  the  lung  and  pleura,  the  correspond- 
ing side  of  the  chest-wall  becomes  retracted, 
secondary  to  a  collapse  of  the  lung.  Local 
flattening  may  be  noticed  below  the  clavicle 
as  a  result  of  diminished  functional  activity 
of  the  upper  lobes,  which  is  usually  associated 
with  some  organic  lesions  of  a  tuberculous 
nature.     In  children  depression  of  the  chest- 


wall  may  follow  collapse  or  chronic  interstitial 
pneumonia. 

Before  concluding  the  inspection  of  the  chest 
the  presence  or  absence  of  enlarged  or  pulsatory 
blood-vessels  at  the  base  of  the  neck  should  be 
observed.  In  emphysema  and  chronic  bronch- 
itis the  vessels  are  distended,  and  a  pulsation 
in  the  jugular  veins  is  met  with  in  cases  of  tri- 
cuspid regurgitation.  Pressure  on  the  superior 
vena  cava  and  innominate  veins  from  aneurism 
or  intrathoracic  new  growth  produces  tortuosity 
of  the  veins  above  the  clavicles  and  the  engorge- 
ment of  the  veins  of  the  trunk  and  limbs. 

The  Movements — 1.  Lungs. — In  health  these 
are  respiratory  and  circulatory.  The  points  to 
note  in  regard  to  the  respiratory  movements 
are — The  rate  of  respiration.  The  average  of 
this  is  14  to  18  per  minute  in  the  adult,  in  the 
child  more  rapid,  about  40  per  minute  at  birth, 
but  gradually  slowing  as  age  advances.  In 
health  the  ratio  between  heart-beats  and  respira- 
tory movements  is  4  to  1. 

Dyspnoea,  or  difficulty  in  breathing,  is  a  com- 
mon and  distressing  condition  in  chest  affections. 
Any  cause  which  prevents  the  proper  oxygena- 
tion of  the  blood  in  the  lungs  will  produce  the 
siibjective  feeling  of  difficulty  of  breathing,  and 
the  objective  signs  of  increased  respiratory 
effort.  The  error  may  be  in  the  respiratory 
tract,  sufficient  oxygen  not  reaching  the  pul- 
monary capillaries,  in  an  insufficient  flow  of 
blood  through  the  lungs,  as  in  valvular  disease 
of  the  heart,  in  the  blood  itself  being  unable  to 
take  up  sufficient  oxygen  for  the  needs  of  the 
body,  as  in  advanced  anaemia.  Dyspnoea  may 
thus  be  both  inspiratory  and  expnratory.  It 
may  be  for  the  most  part  expiratory,  as  in 
emphysema,  when  the  lung  has  lost  its  elastic 
power,  or  when  a  tumour  obstructs  the  glottis 
during  expiration.  Inspiratory  dyspnoea  is  seen 
when  there  is  obstruction  to  the  entrance  of 
air  at  the  glottis,  as  in  membranous  laryngitis, 
spasm,  paralysis  of  the  dilator  muscles  of  the 
glottis,  etc.  When  from  difficulty  of  breathing 
the  patient  assumes  the  upright  position  the 
condition  is  termed  orthopnoea,  the  position 
being  assumed  to  give  the  extraordinary  muscles 
of  respiration  the  fullest  possible  play. 

2.  The  rhythm  of  the  respiratory  movements 
is  in  health  perfectly  regular ;  in  disease  this 
regularity  may  disappear.  A  peculiar  type  of 
irregularity,  known  as  Cheyne-Stokes'  respiration, 
may  be  met  with  in  advanced  cardiac  and  renal 
disease  and  in  cerebral  affections.  In  health 
the  relative  duration  of  inspiration  and  expira- 
tion is  in  the  ratio  of  5:6.  In  disease  this 
proportion  may  be  lost.  If  there  be  an  ob- 
struction to  the  entrance  of  air  into  the  chest, 
inspiration  will  be  prolonged.  There  is  marked 
prolongation  of  expiration  when  there  is  diffi- 
culty in  expelling  the  air  from  the  chest,  as  in 
asthma  and  emphysema. 

3.  The  type  of  the  respiratory  movement  differs 
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in  the  two  sexes.  In  the  male  it  is  aVidomino- 
thoracic,  in  the  female  thoracico- abdominal. 
In  disease  these  types  may  be  altered.  When 
the  action  of  the  diaphragm  and  alxlominal 
muscles  is  interfered  with,  as  in  abdominal 
tumours,  ascites,  pain  in  the  abdomen,  the 
movements  may  be  purely  thoracic  ;  when  there 
is  mai-ked  pleural  pain  the  intercostal  muscles 
may  l)c  more  or  less  fixed,  and  the  lireathing  be 
abdominal.  Pure  abdominal  breathing  is  seen 
in  its  fully  developed  form  in  paralysis  of  the 
intercostal  muscles.  Diminished  local  expansion 
is  seen  when  one  lung,  or  part  of  a  lung,  be- 
comes functionless,  as  in  pleurisy  with  effusion, 
pneumonia,  phthisis. 

4.  The  extent  of  the  chest  movement  has  finally 
to  be  observed.  In  the  characteristic  "alar" 
and  "barrel-shaped  chest,"  previously  described, 
the  movements  are  very  slight.  Deficient  ex- 
pansion or  inspiration  is  an  important  diagnostic 
sign.  When  one  side  of  the  chest  moves  more 
markedly  than  the  other  we  may  find  a  pneu- 
monia, pleurisy,  or  tuberculous  consolidation  in 
the  motionless  side. 

The  Circulatoyy  2Iovements. — The  apex  heat, 
a  gentle  pulsation  visible  and  palpable  in  the 
fifth  interspace  internal  to  the  mammary  line, 
extending  a  single  interspace  vertically,  laterally 
about  one  inch,  regular  in  rhythm,  and  systolic 
in  time,  is  in  health  the  only  cardiac  movement 
visible  in  the  chest.  In  disease  it  may  be  dis- 
placed from  its  normal  position,  the  whole  heart 
being  displaced,  as  in  pleurisy  with  effusion, 
when  the  heart  is  pushed  to  one  or  other  side  ; 
in  ascites  or  abdominal  tumour,  when  it  is 
pushed  upwards  ;  in  emphysema  and  mediastinal 
tumour,  when  it  may  be  pushed  downwards. 
By  far  the  most  common  cause  of  dislocation  of 
the  apex  beat  is,  however,  to  be  found  in  the 
heart  itself.  Marked  displacement  downwards 
and  outwards  is  seen  in  hypertrophy  and  dila- 
tation of  the  left  ventricle,  as  in  aortic  disease  ; 
in  liypertrophy  and  dilatation  of  the  right 
ventricle  the  displacement  is  more  outwards, 
less  downwards  ;  in  pericardial  effusion  there  is 
an  upward  and  slightly  outward  displacement. 
Besides  the  apex  beat,  other  pulsations  may  be 
visible,  thus  in  the  third,  fourth,  and  fifth  inter- 
spaces to  the  left  of  the  sternum  when  there  is 
hypertrophy  of  the  right  ventricle,  or  when  the 
chest-wall  is  thin  and  the  lung  retracted,  as  in 
fibroid  phthisis,  the  pulsation  of  a  normal  right 
ventricle  may  be  visible.  Pulsation  at  the 
second  and  third  right  costal  ca.rtilages  may  be 
seen  in  aneurism  of  the  aorta.  In  retraction 
of  the  lung  the  pulsation  of  the  conus  arteriosus 
of  the  pulmonary  artery  may  he  visible.  The 
observer  notes  then  the  pulsation,  its  position, 
extent,  character,  and  time  in  the  cardiac  cycle, 
and  the  presence  or  absence  of  abnormal  pul- 
sation. 

Lungs. — Palpation,  of  the  Chest-wall.  —  The 
extent  of  the  chest  movements  which  have  been 


observed  under  inspection  should  be  verified  hy 
palpation,  requesting  the  patient  to  take  a  deep 
breath.  The  expansion  of  the  two  apices,  the 
two  infra-clavicular  regions,  the  axillary  regions, 
and  the  bases  of  the  lung  should  be  in  turn  care- 
fully investigated.  Areas  of  superficial  tender- 
ness may  be  detected  during  palpation,  and 
should  be  carefully  noted.  The  state  of  the 
intercostal  spaces  should  be  noted,  and  the 
presence  of  various  accompaniments,  such  as 
friction  fremitus,  rales,  etc.,  may  also  be  deter- 
mined. The  vocal  fremitus,  or  the  ability  of  the 
thoracic  viscera  and  chest-wall  to  transmit  vibra- 
tions produced  by  the  voice,  must  then  be  deter- 
mined. This  is  subject  to  great  variation  con- 
sistent with  health,  being  more  marked  in  men 
than  in  women  and  children,  and  is  diminished 
when  the  chest-wall  is  well  covered  with  muscles 
and  fat.  Further,  the  vocal  fremitus  is  greater 
on  the  right  side  than  on  the  left,  owing  to  the 
relative  positions  of  the  right  and  left  main 
bronchi.  The  diseases  causing  a  decrease  of 
vocal  fremitus  are  pleural  effusion,  great  pleural 
thickening,  pneimiothorax,  and  any  condition 
which  causes  occlusion  of  a  large  bronchus,  such 
as  a  tumour  or  copious  secretion  of  mucus.  In- 
crease of  the  vocal  fremitus  is  met  with  in  con- 
solidation of  the  lung  (pneumonia  and  tubercle) 
or  over  a  cavity  surrounded  liy  consolidated  lung 
or  a  tumour  in  the  thorax  intimately  connected 
with  a  l.)ronchus. 

Heart. — Palpation  of  the  chest-wall  will  also 
give  information  as  to  the  position  and  character 
of  the  cardiac  pulsation,  and  thus  confirms  what 
has  already  been  observed  as  to  the  position  of 
the  apex  laeat  and  the  presence  or  absence  of 
abnormal  pulsation. 

The  cardiac  pulsation  may  be  accompanied  by 
a  thrill — a  gentle  vibratile  sensation  which  is 
felt  on  placing  the  hand  over  the  region  of  the 
heart.  A  thrill  is  produced  in  the  same  way  as 
a  murmur  from  fluid  waves  being  set  up  within 
the  l:)lood-stream,  the  resulting  vil)rations  being 
sufficiently  ample  to  pass  through  the  chest-wall 
and  be  perceptible  to  the  hand  of  the  observer. 
If  a  thrill  is  present  note  its  time  in  the  cardiac 
cycle  and  its  position  and  character.  A  thrill 
presystolic  in  time  (the  most  common  variety) 
is  usually  perceptible  in  mitral  stenosis.  Sys- 
tolic thrills,  as  in  mitral  regurgitation  or  aortic 
stenosis,  are  fairly  frequent,  diastolic  exceed- 
ingly rare. 

In  percussion  of  the  lungs  the  observer  begins 
above  the  clavicles  and  passes  down  the  chest  in 
the  mammary  line,  laying  the  pleximeter  finger 
along  the  interspace  or  rib,  and  not  across. 
Compare  corresponding  points  of  the  chest-wall 
on  the  two  sides,  for  if  this  be  not  done,  the  first 
degree  of  dulness,  comparative  dulness,  may 
easily  be  missed.  In  percussing  in  the  mam- 
mary region  percuss  outside  the  mammary  line  ; 
internal  to  the  mammary  line  on  the  left  side, 
the  sound  will  be  altered  by  the  underlying 
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heart.  When  percussing  posteriorly  strong 
percussion  must  be  used,  except  at  the  lower 
margins  of  the  lungs.  The  patient  should  be 
bending  slightly  forward  with  the  arms  sym- 
metrical and  the  head  straight,  for  if  the  head 
be  not  straight,  differing  tension  of  the  muscles 
over  the  apex  will  give  rise  to  an  alteration  in 
the  percussion  sound. 

The  normal  thoracic  percussion  sound  got  on 
striking  over  a  thick  layer  of  healthy  resonant 
lung  may  be  described  as  an  ample  percussion 
sound  of  considerable  duration,  low  in  pitch,  and 
of  a  clear  tone.  In  disease  the  resonance  of  the 
sound  may  be  increased ;  the  sound  may  be 
hyper-resonant.  Slight  hyper-resonance  is  got 
in  emphysema,  more  marked  on  percussing  over 
relaxed  lung,  as  above  a  pleural  effusion,  or 
where  exudation  and  air-containing  tissue  are 
intimately  mixed,  as  in  oedema,  early  pneumonia, 
etc.  Marked  hyper-resonance  is  met  in  pneiimo- 
thorax,  pneumopericardium.  The  resonance  of 
the  sound  may  be  diminished — the  sound  is 
dull.  Comparative  dulness  is  got  where  there 
is  some  pleural  thickening,  in  early  phthisis, 
etc. ;  dulness  where  the  consolidation  is  more 
advanced,  as  in  pneumonia ;  absolute  dulness  is 
found  typically  in  effusion  into  the  pleura.  In 
some  cases  the  percussion  sound  may  have  a 
special  quality,  as  the  crack-pot  sound,  the  am- 
phoric sound,  the  bell  sound. 

Auscultation.— 'Next  auscultate  the  lungs. 
Note  the  inspiratory  and  expiratory  phase  of 
the  breath  sound,  their  relative  duration,  their 
pitch  and  intensity,  and  the  presence  or  absence 
of  a  pause  between  them,  and  thus  deduce  the 
type  of  the  breath  sound. 

The  normal  type  of  breath  sound  heard  all 
over  the  lung  except  at  the  interscapular  region 
is  vesicular.  Inspiration  is  a  gentle  continuous 
rushing  sound ;  expiration  a  thinner,  fainter 
sound,  which  at  times  may  not  be  audible ;  in- 
spiration is  three  times  as  long  as,  and  passes 
directly  into,  expiration.  In  disease  this  vesicu- 
lar murmur  becomes  altered.  The  breath 
sound  may  be  harsh,  as  heard  in  the  normal 
child's  chest,  or  over  the  healthy  lung  when  the 
other  is  rendered  functionless,  as  in  pneumonia 
or  pleurisy  with  effusion.  Harsh  vesicular  breath- 
ing with  prolonged  expiration  is  heard  in  slight 
consolidation  of  the  lung,  as  in  tuberculosis,  the 
audible  part  of  expiration  being  prolonged. 
Wavy,  jerky,  or  interrupted  vesicular  breathing 
may  be  nervous  in  origin,  but  it  usually  results 
from  delay  in  the  entrance  of  air  into  the 
pulmonary  bronchi  through  catarrh  giving  rise 
to  obstruction,  and  when  localised  is  to  be  re- 
garded with  suspicion.  Clinically  it  is  found  in 
early  tuberculous  infiltration,  bronchitis.  Faint- 
ness  or  absence  of  the  breath  sounds  may  be 
present  if  the  sound  vibrations  produced  at  the 
larynx  and  upper  part  of  the  respiratory  tract 
are  cut  off  by  obstruction  of  a  bronchus,  effusion 
into  the  pleural  sac,  thickening  of  the  pleura,  etc. 


When  in  disease  the  sound  vibrations  pro- 
duced at  the  naso-pharynx,  pharynx,  and  larynx 
are  not  damped  down  by  passing  through 
spongy  air-containing  lung,  the  sound  over  the 
chest  has  the  same  characters  as  at  its  point 
of  production,  and,  being  similar  to  the  sound 
heard  on  listening  over  a  bronchus,  is  called 
bronchial.  Inspiration  and  expiration  are  about 
equal  in  length,  they  are  separated  by  a  distinct 
pause  and  have  a  blowing  quality.  Three  kinds 
of  bronchial  breath  sounds  are  recognised,  dis- 
tinguished according  to  their  pitch.  High- 
pitched  or  tubular  breathing ;  medium-pitched 
or  simple  bronchial ;  low-pitched  or  cavernous. 
The  simple  or  medium-pitched  variety  is  heard 
where  the  lung  is  a  better  conductor  of  sound, 
as  in  consolidation  in  phthisis.  The  high-pitched 
variety,  more  intense  and  harsh  in  character,  is 
found  where  consolidation  is  more  complete,  as 
in  croupous  pneumonia.  The  low-pitched  or 
cavernous  variety  differs  from  the  other  varieties 
in  its  pitch  and  in  having  a  distinctly  hollow 
quality.  It  is  heard  over  cavities  in  the  lung, 
phthisical  or  bronchiectatic. 

Broncho- vesicular  Breathing. — The  type  of 
breath  sound  heard  in  health  in  the  interscapular 
region  and  over  the  manubrium  sterni  possesses 
some  of  the  characters  of  bronchial  and  some  of 
the  characters  of  vesicular  breathing.  Patho- 
logically it  indicates  some  slight  increase  in  the 
conducting  power  of  the  lung,  as  in  early  tuber- 
culous infiltration. 

Amjjhoric  breathing,  a  rare  variety,  has  a 
hollow  whistling  character.  Like  bronchial,  it 
may  be  high,  medium,  low  pitched.  It  may  be 
heard  over  a  pneumothorax  where  there  is  free 
communication  between  the  pleura  and  a 
bronchus,  or  over  smooth-walled  cavities  having 
free  communication  with  a  bronchus. 

Accompaniments.  —  Having  determined  the 
type  of  the  breath  sounds,  notice  the  presence 
or  absence  of  accompaniments.  If  present  they 
may  be  extra-pulmonary,  such  as  friction.  Intra- 
pulmonary  accompaniments  may  be  dry  rales 
or  rhonchi,  snoring,  cooing,  whistling,  or  creaking 
sounds  due  to  an  alteration  in  the  lumen  of  a 
bronchial  tube,  as  in  asthma  or  bronchitis,  or 
there  may  be  moist  rales  or  crepitations,  sounds 
which  convey  to  the  ear  the  idea  of  the  bursting 
of  small  bubbles  or  the  crackling  of  hair  rubbed 
between  the  fingers. 

Examine  next  the  vocal  resonance,  asking  the 
patient  to  repeat  ninety-nine,  or  one,  one,  one. 
In  health  the  sound  vibrations  are  conducted  to 
the  stethoscope  altered  by  their  passage  down 
the  column  of  air  in  the  respiratory  tract  and 
through  the  chest-wall.  In  disease  when  the 
lung  is  consolidated,  as  in  phthisis,  pneumonia, 
the  soimd  is  increased.  When  the  sound  is 
markedly  increased,  it  is  called  bronchopihony. 
The  sound  vibrations  are  diminished  or  lost 
when  there  are  diminished  facilities  for  their 
conduction,  as  when  a  bronchus  is  plugged. 


Area  (if  cardiac  ilulncss  in  casi^  dl'  iicricarditis  witli 
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when  there  is  thickening  of  the  pleura,  cftu- 
sion  into  the  pleura,  cedema  of  the  chest-wall, 
etc. 

Under  certain  conditions  the  whispered  voice 
is  well  heard,  as  if  spoken  into  the  end  of  the 
stethoscope.  This  is  known  as  ivhispering  pec- 
toriloquy (see  article  "  Lungs  (Phthisis)  "). 

Percussion  of  Heart.— Turning  next  to  the 
pe7-cussi.on  of  the  heart,  two  areas  of  dulness  are 
recognised  :  the  superficial  or  area  of  absolute 
dulness,  the  deep  or  area  of  relative  dulness. 
The  superficial  cardiac  dulness  corresponds  to 
that  layer  of  the  heart  which  lies  uncovered  ])y 
lung,  having  a  truncated  pyramidal  shape,  with 
its  right  border  along  the  left  border  of  the 
sternum,  its  upper  boundary  at  the  fourth 
costal  cartilage,  its  left  border  about  the  para- 
sternal line.  The  size  of  the  area  varies  with 
the  state  of  expansion  of  the  lung.  In  enlarge- 
ment of  the  heart  it  is  increased,  in  emphysema 
it  is  diminished  or  absent,  the  over-expanded 
lung  occupying  the  area.  The  area  of  Jee^j 
cardiac  dulness  is  of  much  greater  importance 
to  the  clinician.  Using  strong  percussion,  per- 
cussing from  without  inwards  along  the  third 
and  fourth  right  interspaces,  the  right  border  of 
the  heart  is  found  about  two  inches  to  the  right 
of  the  mid-sternal  line.  The  left  border  is  next 
mapped  out,  percussing  along  the  interspaces 
from  without  inwards,  beginning  outside  the 
mammary  line,  where  a  clear  thoracic  percussion 
sound  is  obtainable.  By  marking  in  each  inter- 
space when  the  relative  dulness  is  first  reached 
and  joining  the  points,  the  position  of  the  left 
border  of  the  heart  can  be  obtained.  In  health 
it  is  usually  in  the  mammary  line,  that  is  about 
3|  inches  to  the  left  of  the  mid-sternal  line  at 
the  level  of  the  fourth  interspace.  In  percuss- 
ing the  deep  cardiac  dulness,  much  assistance 
will  be  got  by  taking  into  consideration  the 
sense  of  resistance  when  carrying  out  the  per- 
cussion. The  cardiac  dulness  is  found  to  be 
increased  in  cases  of  dilatation  and  hypertrophy 
and  in  dilatation.  In  hypertrophy  and  dilata- 
tion of  the  left  side  the  increase  in  the  ai'ea  is 
downwards  and  outwards  ;  in  hypertrophy  and 
dilatation  of  the  right  side  the  increased  dulness 
is  more  in  the  transverse  direction.  In  effusion 
into  the  pericardium  the  dulness  takes  the  shape 
of  the  pericardial  sac ;  it  is  somewhat  pear- 
shaped,  the  stalk  of  the  pear  being  upwards. 
It  is  sometimes,  as  in  emphysema,  impossible  to 
map  out  the  cardiac  dulness  with  certainty.  A 
good  deal,  however,  will  depend  Tipon  the  skill 
of  the  observer.  Accurate  percussion  of  the 
heart  requires  much  practice. 

Auscultation. — Taking  next  the  auscultation  of 
the  heart,  the  different  cai-diac  areas  are  listened 
at  in  turn,  beginning,  as  a  rule,  with  the  mitral, 
a!Kl  the  character  of  the  sounds  is  noted.  Are 
the  soxmds  healthy  ?  If  not  healthy,  is  the 
alteration  quantitative  1  Are  the  sounds  louder 
or  fainter  than  in  health  1  or  is  the  alteration 


qualitative?  Is  there  a  murmur  present? 
Quantitative  ;dterations  may  be  various ;  the 
first  sounds  may  be  short,  shai-p,  and  accentu- 
ated, as  in  dilatation ;  it  may  be  doubled,  a 
somewhat  rare  condition ;  it  may  be  prolonged 
and  of  grave  tone,  as  in  the  hypertrophy  and 
dilatation  of  chronic  kidney  disease.  The 
second  sound  may  be  loud  and  accentuated  at 
either  area ;  it  may  be  faint,  or  it  may  be 
doubled. 

Is  the  alteration  in  the  sounds  qualitative? 
Is  a  murmur  present  ?  If  so,  time  the  murnuir 
in  the  cardiac  cycle — systolic,  diastolic,  or  pre- 
systolic (auriculo-systolic) ;  ascertain  its  point 
of  differential  maximum  intensity ;  its  somid 
character,  duration,  and  the  direction  of  propa- 
gation. 

Extra  Cardiac  Areas. — Having  auscultated 
the  heart,  the  extra  cardiac  areas  are  noticed, 
the  upper  part  of  the  sternum,  the  roots  of  the 
neck,  and  the  epigastric  region. 

Palpate  the  upper  part  of  the  sternum  for 
any  pulsation  or  thrill,  and  percuss  to  ascertain 
if  there  is  any  increased  impairment  of  the  per- 
cussion sound,  as  in  aneurism  or  dilatation  of 
the  aorta.  Notice  the  root  of  the  neck  for  any 
swelling,  undue  pulsation,  and  for  venoiis  pulsa- 
tion, as  in  tricuspid  regurgitation.  The  epigas- 
tric region  may  show  pulsation,  tumour,  etc., 
which  may  have  important  bearing  upon  the 
condition  of  the  heart. 

In  many  cases  the  simple  clinical  examination 
as  sketched  is  insufficient. 

Extra  auscultation  will  frequently  give  valu- 
able information.  Note  the  cough,  its  character, 
frequency,  etc. 

Note  the  presence  or  absence  of  expectoration, 
its  amount,  reaction,  appearance,  naked-eye  and 
microscopic,  etc. 

In  cases  where  effusion  into  the  pleura  is 
suspected,  or  where  the  nature  of  an  existing 
effusion  is  in  doubt,  it  is  often  advisable  to  ex- 
plore with  the  needle  of  an  exploring  syringe  or 
aspirator. 

In  cardiac  cases  useful  information  may  be 
got  from  the  sphygmograph,  cardiograph,  sphyg- 
momanometer, or  sphygmometer. 

The  Kdntgen  rays  have  been  applied  to  the 
diagnosis  of  respiratory  and  cardiac  disease,  but 
so  far  there  are  a  mmiber  of  difficulties  in  their 
application. 

Controlling  evidence  is  of  much  importance 
in  many  diseases  of  the  chest.  Examination  of 
the  larynx  is  of  the  greatest  importance  in  cases 
of  early  phthisis,  suspected  aneurism. 

The  condition  of  tiie  blood,  the  red  corpuscles, 
the  leucocytes,  and  the  hemoglobin  are  all  of 
importance  in  cardiac  and  respiratory  disease. 
Thus  the  presence  of  anrcmia  may  account  for 
a  cardiac  nnirnuu",  which  otherwise  must  haA'e 
been  considered  organic ;  the  presence  of  a 
leucocytosis  may  give  confirmatory  evidence  of 
a  deep-seated  patch  of  pneumonia. 
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In  describing  deformities  of  the  chest  it  is  most 
convenient  to  consider  them  in  relation  to  their 
causal  factor.  The  deformity  may  be  the  result 
of  a  developmental  error,  or  it  may  be  acquired. 
If  acquired,  it  is  the  result  of  disease  of  the 
parietes,  of  the  thoracic  organs,  or  from  the 
effects  of  external  mechanical  causes. 

(i.)  Congenital  Deformities  of  the  Chest. 
— Congenital  deformities  of  the  chest  are  com- 
paratively rare.  Cleft  sterniun  results  from 
deficient  union  of  the  visceral  layers  in  the 
embryo.  If  the  fissure  be  marked,  ectopia 
cordis  results.  Defects  of  the  lateral  or  posterior 
thoracic  wall  generally  arise  as  the  result  of 
amniotic  adhesions,  and  protrusion  of  the  lung- 
may  then  take  place. 

(ii.)  Deformities  due  to  Alterations  in  the 
Parietes. — The  deformities  of  the  spinal  column 
produce  a  deformity  of  the  thora.x,  slow,  pro- 
gressive, and  at  times  considerable.  In  scoliosis 
or  latei-al  curvature  of  the  spine,  the  curvature 
of  the  vertebral  column  modifies  little  by  little 
the  direction  of  the  ribs.  The  curvature  of  the 
ribs  is  increased  on  the  side  of  the  vertebral 
convexity,  diminished  on  the  side  of  the  verte- 
bral concavity,  and,  as  a  consequence,  there  is  a 
protrusion  of  the  chest  on  the  side  of  the  spinal 
convexity  and  a  depression  on  the  side  of  the 
concavity,  and  on  the  side  of  the  spinal  con- 
cavity the  ribs  approach  each  other,  and  may 
even  overlap.  The  horizontal  outline  of  the 
chest  assumes  an  ellipsoidal  form  with  a  posterior 
protrusion  of  the  ribs  on  the  side  of  the  scoliotic 
convexity,  and  a  projection  of  the  anterior  angle 
of  the  ribs  on  the  opposite  side.  The  half  of 
the  thorax  corresponding  to  the  convexity  is 
diminished  in  capacity  ;  the  opposite  half  retains 
its  sectional  capacity,  but  is  diminished  in 
vertical  measurement.  The  shoulder  on  the 
side  of  the  scoliotic  convexity  is  markedly 
elevated,  the  scapula  is  thrown  out  behind,  its 
angle  is  elevated,  and  is  carried  out  from  the 
middle  line.  In  a  number  of  cases  a  very  com- 
plicated deformity  is  produced  as  the  result  of 
curves  of  compensation  in  the  vertebral  column, 
but  there  is  always  a  diminution  in  the  capacity 
of  the  thorax  on  the  side  of  the  scoliotic  con- 
vexity, and  as  a  result  of  this  the  action  of  the 
heart  is  impeded  from  displacement,  and  in- 
creased work  is  thrown  on  the  right  side  in 
carrying  on  the  pulmonary  circulation. 

Kyphosis  or  backward  arching  of  the  spine 
produces  a  flattening  of  the  sides  of  the  chest, 
and  an  increase  in  the  antero-posterior  diameter 


of  the  chest.  The  sternum  becomes  curved 
about  its  middle,  and  there  thus  results  an 
anterior  convexity  or  arching,  more  rarely  an 
anterior  concavity  of  the  chest.  The  infra- 
clavicular depressions  are  exaggerated,  the  in- 
ferior angles  of  the  scapula)  project  from  the 
chest-wall  in  the  "  alar "  fashion,  the  abdomen 
frequently  assumes  an  anomalous  anterior  pro- 
jection. 

In  Fotfs  disease  or  angular  curvature  of  the 
spine  the  deformity  varies  with  the  position  of 
the  spinal  curve.  If  the  curve  be  in  the  upper 
dorsal  region  the  thorax  is  flattened  from  before 
backwards,  the  antero-posterior  diameter  of  the 
horizontal  section  is  diminished.  When  the 
projection  is  in  the  inferior  dorsal  region  the 
thorax  is  flattened  transversely,  the  lateral 
diameter  of  the  horizontal  section  is  diminished, 
and  the  outline  of  the  section  assumes  a  circular 
form. 

In  osteomalacia  the  deformities  of  the  chest 
are  secondary  to  the  incurvation  of  the  spine 
and  the  softening  of  the  ribs,  and  in  advanced 
cases  may  be  very  complicated. 

In  osteitis  deformans  the  spine,  more  or  less 
ankylosed,  is  inclined  forwards  in  a  dorsal 
lordosis.  The  ribs  are  fixed  posteriorly,  the 
chest  is  flattened  laterally.  The  respiration  is 
impeded,  and  is  almost  purely  diaphragmatic. 

In  acrmnegaly  the  chest  is  projected  forwards, 
the  antero-posterior  diameter  of  the  horizontal 
plane  is  increased,  the  lateral  aspects  flattened, 
and  the  lateral  diameter  diminished.  The 
anterior  projection  is  most  marked  in  the 
lower  stei-nal  region,  and  thus  the  sternum  lies 
obliquely  with  its  anterior  surface  directed  for- 
wards and  upwards.  The  sternum  is  thickened, 
widened,  and  elongated.  The  anterior  surface 
shows  a  series  of  grooves.  The  angulus  Ludovici 
is  very  prominent,  the  xiphisternum  is  elongated 
and  ossified.  The  clavicles  are  enlarged  and 
the  extremities  thickened.  The  ribs  are  massive, 
so  increased  in  bulk  that  their  edges  may  be 
almost  in  contact,  obliterating  the  intercostal 
spaces ;  the  costal  cartilages,  broadened  and 
ossified,  form  a  chaplet,  which  may  pass  beyond 
the  plane  of  the  anterior  aspect  of  the  sternum. 
The  spine  may  show  a  pronounced  dorsal 
kyphosis.  The  whole  bony  framework  of  the 
chest  is  hypertrophied,  and  the  respiration  is 
impeded,  being  abdominal  in  type. 

In  rickets  the  costal  cartilages  are  abnormally 
firm,  while  the  ribs  are  softer  than  natural, 
especially  at  their  enlarged  growing  ends.  The 
deformity  is  characterised  by  the  formation  of 
a  groove  running  down  the  chest-wall  almost 
parallel  to  the  direction  of  the  sternum,  situated 
outside  the  junction  of  the  rib  with  its  cartilage, 
extending  down  to  the  costal  margin.  There  is 
an  increase  in  the  antero-posterior  diameter  of 
the  sectional  outline,  the  sternum  being  carried 
forwards,  and  a  diminution  in  the  transverse 
diameter.    In  addition  to  this  alteration  in  the 


CHEST,  DEFORMITIES  OF 


89 


outline  of  the  clie«t,  there  is  ;in  enlargement  of 
the  cartilaginous  ends  of  the  ribs,  which  results 
in  the  beaded  appearance  known  as  the  "  rickety 
rosary."  The  deformity  is  the  result  of  the 
atmospheric  pressin-e  acting  upon  the  softened 
ribs.  Wlien  the  diaphragm  descends  during 
inspiration  the  rickety  softened  ribs  are  unable 
to  withstand  the  atmospheric  pressure  diu'ing 
the  time  the  fresh  supply  of  air  is  entering  the 
lung.  The  chest-wall  yields  at  its  softest  jmrt, 
that  is,  immediately  external  to  the  enlarged 
growing  ends  of  the  ribs,  and  a  sulcus  forms 
down  the  sides  of  the  chest,  while  the  sternum  is 
carried  forwards  by  the  unyielding  costal  carti- 
lages. The  rickety  deformity  may  form  without 
any  actual  impediment  to  the  entrance  of  air 
into  the  chest,  but  is  accentuated  if  any  impedi- 
ment such  as  a  l)ronchial  catarrh  be  superadded 
to  the  rickets.  The  deformity  being  due  to  an 
undue  softness  of  tlie  chest-wall,  the  solid  organs 
subjacent  may  modify  the  deformity;  thus  the 
liver  supports  the  lower  chest-wall  on  the  right 
side,  while  the  heart  may  form  a  prominence  on 
the  left  side. 

In  liyrinyomyelia  a  boat-shaped  hollow  some- 
times develops  in  the  upper  part  of  the  thorax, 
the  region  below  the  level  of  the  fifth  rib  being 
normal.  The  head  is  buried  between  the 
shoulders,  and  the  sternum  shows  considerable 
oblitpiity  and  the  shoulders  are  carried  forwards. 
There  is  no  functional  disturbance. 

(iii.)  Deformities  of  the  Chest  due  to 
Mechanical  Causes. — Any  more  or  less  con- 
tinuous alteration  in  position  or  increased  pres- 
sure will  affect  the  outline  of  the  thorax  and 
give  rise  to  greater  or  less  deformity.  Elevation 
of  one  shoulder,  usually  the  left,  is  met  with  in 
clerks  who,  on  account  of  the  position  taken 
while  writing,  tend  to  have  a  slight  lateral 
spinal  curvature  with  elevation  of  the  shoulder. 
Again,  in  persons  whose  occupation  necessitates 
the  carrying  of  heavy  weights  on  one  arm,  the 
opposite  shoulder  takes  up  a  iiigher  position, 
and  a  slight  deformity  is  induced.  In  some 
trades  considerable  deformity  may  result  from 
pressure,  as,  for  example,  the  well -recognised 
depression  which  occurs  at  the  lower  end  of  the 
sternum  in  shoemakers  from  the  pressure  of  the 
"  last."  In  the  developing  chest  of  young  boys 
a  projection  of  one  or  more  costal  cartilages 
may  result  from  lateral  compression  in  athletic 
exercises.  The  cartilage,  being  soft  when  it  is 
compressed  between  the  rib  and  the  sternum, 
bends,  and  an  angular  projection  forms.  In  the 
female,  mechanical  modification  may  result  from 
tight  corsets.  The  hjwer  ribs  are  foi'ced  inwards 
and  imprint  their  traces  on  the  viscera,  the 
massed  intestine  presses  upon  the  pelvic  organs, 
the  descent  of  the  diaphragm  is  limited,  and 
the  respiration  becomes  thoracic  in  type  ;  the 
respiratory  capacity  of  the  lower  part  of  the 
chest  is  diminished,  and  the  epigastric  angle  is 
reduced.    The  pressure  results  in  enteroptj'sis, 


or  else,  if  dislocation  of  the  different  organs  be 
not  produced,  an  indelible  impression  remains 
with  an  alteration  in  the  shape  of  the  organ. 

(iv.)  Deformities  due  to  Abnormal  Condi- 
tions OF  the  Thoracic  Organs. — The  framework 
of  the  chest  undergoing,  as  it  does,  ceaseless 
temporary  changes  in  outline  during  the  respira- 
tory and  circulatory  movements,  the  shape  of  the 
outline  must  lai-gely  depend  upon  the  condition 
of  the  contained  viscera.  Any  alteration  taking 
place  in  the  thoracic  viscera  must  to  a  greater  or 
less  extent  tell  upon  the  parietes.  The  develop- 
ment of  the  chest  must  be  dependent  upon  the 
development  of  the  contained  organs,  and  any 
want  of  respiratory  capacity  will  tell  in  the 
most  marked  manner  upon  the  form  and  out- 
line of  the  chest.  While  thus  departing  from 
the  normal  the  form  may  not  amount  to  absolute 
deformity,  but  the  abnormality  is  of  importance 
to  the  physician  as  showing  the  existence  of 
past  or  the  probability  of  future  lung  mischief. 
Of  such  a  type  is  the  "  alar "  or  "  pterygoid  " 
chest.  In  such  individuals,  as  the  result  of  im- 
proper surroundings  and  education  during  early 
life,  there  is  deficient  lung  development,  or  it 
may  be  that  there  is  a  congenitally  small  lung 
capacity.  As  a  consequence  there  is  deficient 
development  of  the  chest ;  it  is  shallow  and 
narrow,  there  is  an  increased  ol>liquity  of  the 
ribs  which  results  in  a  proportional  diminution 
of  both  the  an tero  -  posterior  and  transvei'se 
diameters,  the  increased  obliquity  of  the  ribs 
results  in  a  drooping  and  forward  inclination  of 
the  shoulders,  the  upper  part  of  the  scapula  is 
thus  carried  forwards  and  the  angle  tilted  back- 
wards from  the  ribs,  giving  the  chest  the 
peculiar  "alar"  appearance.  While  the  increased 
obliquity  of  the  ribs  results  in  increase  in  the 
vertical  length  of  the  bony  framework,  the 
vertical  capacity  of  the  chest  is  really  diminished 
by  an  increase  in  the  height  of  the  diaphragm. 

The  flat  chest,  the  type  of  the  tuberculous, 
shows  a  marked  and  distinctive  deformity. 
There  is  a  loss  in  the  normal  anterior  rounding 
of  the  chest,  there  is  a  diminution  in  the  antero- 
posterior diameter  of  the  sectional  outline  in  the 
marked  form,  the  cartilages  of  the  true  ribs 
having  a  diminished  anterior  curve,  in  some 
cases  the  sternum  even  being  depressed.  In  the 
flat  chest,  as  distinguished  from  the  alar,  there 
may  be  no  increased  obliquity  of  the  ribs.  Both 
alar  and  flat  chests  are  essentially  deformities 
the  result  of  deficient  lung  capacity,  which  is 
said  by  some  to  be  congenital,  but  may  also  be 
the  result  of  deficient  pulmonary  development 
arising  from  adverse  circumstances  and  sur- 
roundings. 

The  2>igeori  chest  is  characterised  by  an  alter- 
ation of  the  almost  circular  sectional  outline  of 
the  childish  chest  to  a  triangular  form.  There 
is  an  increase  in  the  antero-posterior  diameter 
of  the  chest  due  essentially  to  a  straightening  of 
the  true  ribs  in  front  of  their  angles,  and  the 
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sternum  is  thus  carried  forwards.  The  trans- 
versely constricted  chest  is  a  very  common  form 
of  deformity.  The  chest  shows  a  depression  or 
groove  which,  commencing  at  the  level  of  the 
xiphisternum,  passes  outwards  and  downwards 
till  it  shades  away  towards  the  mid-axillary  line. 
The  transversely  constricted  and  pigeon  deformi- 
ties have  essentially  the  same  causal  factor — an 
impediment  to  the  entrance  of  air  into  the  lung 
during  the  developmental  period  of  life,  while 
the  chest-wall  is  soft  and  yielding.  Given  an 
aiiection  of  the  respiratory  tract  which  will 
interfere  with  the  free  entrance  of  air,  such  as 
enlarged  tonsils,  bronchitis,  whooping-cough, 
etc.,  and  either  deformity  may  result.  The  re- 
spiratory obstruction  causes  inspiratory  dyspnoea 
with  increased  efforts  at  inspiration.  The  chest 
and  lung  are  more  easily  expanded  above  than 
below,  hence  when  the  diaphragm  descends  and 
the  ribs  at  the  upper  part  of  the  chest  are  drawn 
up,  the  lungs  not  expanding  fully  at  their  lower 
part,  there  is  a  tendency  to  foi-m  a  vacuum  at 
the  lower  part  of  the  chest,  and  the  atmospheric 
pressure  forces  in  the  chest-wall  and  a  sulcus  is 
thus  formed.  The  sulcus  corresponds  to  the 
upper  level  of  the  abdominal  organs  which 
support  the  lower  part  of  the  chest-wall.  The 
transversely  constricted  chest  is  thus  developed. 
When  the  inspiratory  dyspnoea  has  been  more 
pronounced  and  more  persistent,  the  deformity 
advances  to  the  pigeon  chest.  Forced  inspira- 
tion over-expands  the  upper  thorax,  protrusion 
of  the  sternum  takes  place,  the  atmospheric 
pressure  forces  in  the  lower  part  of  the  chest, 
producing  the  transverse  sulcus  and  a  bending 
back  of  the  xiphisternum.  From  the  altered 
position  of  the  sternum  the  costal  cartilages 
become  straightened  in  front  of  their  angles, 
and  the  greatest  transverse  diameter  of  the 
chest  lies  posterior  to  the  normal  position. 

The  emphysematous  chest  is  characterised  by 
an  increase  in  all  the  diameters  of  the  sectional 
outline  of  the  chest — from  the  ellipse  the  out- 
line assumes  a  circular  form.  Repeated  and 
prolonged  inspiratory  efforts  produce  an  over- 
distension of  the  lung ;  the  lung  becomes 
emphysematous.  The  lungs  have  become  too 
voluminous  to  be  accommodated  within  the 
fixed  peripherte  of  the  chest  when  in  an  ellip- 
soidal form,  the  fixed  peripheraj  assume  a 
circular  outline  to  give  a  greater  contained  area 
for  the  enlarged  lungs.  The  outline  of  the  chest 
is  circular,  there  is  an  increase  in  all  the 
diameters,  the  sternum  is  arched,  the  shoulders 
are  raised,  and  the  spine  is  arched ;  the  chest  is 
fairly  described  by  the  epithet  "  barrel-shaped." 
The  enlargement  of  the  chest  may  be  confined  to 
the  parts  above  the  level  of  the  xiphisternum,  but 
frequently  the  whole  chest  is  affected,  in  which 
case  the  epigastric  angle  is  markedly  enlarged. 

Unilateral  alteration  in  the  shajie  of  the  chest 
may  be  seen  in  a  variety  of  conditions  affecting 
the  lung  or  pleura. 


A  unilateral  dilatation  of  the  chest  is  rarely 
seen  in  the  healthy  side  when  disease  impedes 
the  action  of  the  other  lung.  On  the  diseased 
it  is  markedly  apparent  by  measurement  or 
inspection  in  pleurisy  with  effusion,  pneumo- 
thorax, and  in  cases  of  tumour  of  the  lung. 
The  intercostal  spaces  are  obliterated,  at  times 
they  may  even  bulge.  Movement  on  the  affected 
side  is  diminished,  exaggerated  on  the  sound  side. 

Diminution  of  one  side  of  the  chest  may  form 
a  very  striking  deformity.  It  may  follow  upon 
chronic  fibroid  and  destructive  changes  taking 
place  in  one  lung,  or  upon  pleurisy  with  eff"usion 
or  empyema.  In  pleurisy  or  empyema,  while 
the  fluid  is  present,  the  lung  is  collapsed  ;  if 
before  the  fluid  be  evacuated  changes  take  place 
in  the  lung  and  pleura,  preventing  the  expansion 
of  the  lung  when  the  fluid  ultimately  becomes 
evacuated  or  absorbed,  marked  deformity  results. 
The  lung  can  no  longer  expand  to  fill  up  the 
affected  side,  the  heart  passes  over  towards  the 
affected  side,  the  opposite  lung  becomes  emphy- 
sematous, and  the  atmospheric  pressure  forces 
in  the  chest-wall  on  the  affected  side.  In  such  a 
condition  there  is  marked  deformity  and  diminu- 
tion on  the  affected  side,  and  the  heart  is  displaced 
towards  it.  Marked  deformity  of  a  similar 
nature  may  result  in  chronic  fibroid  phthisis. 

Local  deformity  of  the  chest-wall  is  frequently 
met.  Local  bulging  or  increase  may  be  seen  in 
circumscribed  pleural  effusions,  in  tumour  of 
the  lung,  in  hernia  of  the  lung,  in  cardiac 
hypertrophy,  in  aneurysmal  tumour. 

Local  contractions  or  diminution  of  the  chest- 
wall  due  to  intrathoracic  disease  is  seen  in 
phthisis  even  without  the  formation  of  a  cavity, 
though  it  is  more  marked  if  a  vomica  be  present. 
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Surgical  Affections  of  the  Chest-Wall 
1.  Soft  Parts. — Concussion  and  contusion  of 
the  chest  without  evidence  of  injury  to  internal 
organs  are  of  frequent  occurrence,  and  in  many 
cases  lead  to  no  serious  results,  but  it  must  be 
borne  in  mind  that  an  injury  which  appeared 
slight  at  first  may  later  give  rise  to  alarming 
symptoms.  In  concussion  from  the  buffers  of  a 
railway  carriage  or  the  pressure  of  part  of  an 
ordinary  carriage  on  the  chest-wall  very  little 
may  be  observed  at  the  time,  and  later  extensive 
hajmorrhage  from  an  injured  internal  organ  may 
lead  to  serious  complications  and  death.  In 
adults  this  is  oftener  observed  than  in  children, 
as  their  chests,  being  more  yielding,  bear  con- 
cussions much  better.  The  shock  from  slight 
concussions  is  often  much  greater  than  might 
be  expected,  because  the  influence  produced  by 
them  varies  greatly  both  in  adults  and  children, 
and  cases  are  on  record  where  a  slight  blow  on 
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the  chc«t  has  caused  profound  shock  and  some- 
times death.  It  is  therefore  extremely  important 
to  treat  all  cases  of  concussion  and  contusion  of 
the  chest,  even  when  slight,  with  the  greatest 
care,  avoiding  prolonged  examination  during  the 
period  of  shock.  Laying  the  patient  flat  in  bed 
with  warmth  judiciously  applied  round  him, 
using  stimulants  in  small  quantity  and  often  re- 
peated, with  subcutaneous  injections  of  strych- 
nine and  ether  where  the  tendency  to  heart 
failure  is  great,  will  generally  be  sufficient  in 
ordinary  cases  of  shock.  As  very  serious  injuries 
internally  may  result  from  blows  on  the  chest 
without  any  external  woimd  or  any  fracture  of 
the  ribs,  it  is  important  to  keep  the  patient  at 
rest  for  eight  or  ten  days,  by  which  time  it  may 
be  assumed  that  the  dangerous  period  is  past. 

Ordinary  wounds  not  involving  penetration 
into  the  chest,  such  as  cuts  and  stabs  only 
passing  through  skin  and  muscle,  occur  fre- 
quently, and  should  always  be  treated  with  the 
same  antiseptic  precautions  as  wounds  elsewhere. 
When  of  small  size,  after  thorough  cleansing,  a 
simple  collodion  dressing  may  be  sufficient,  but 
where  extensive,  stitches  are  required  and 
aseptic  or  antiseptic  dressings,  according  to  the 
opinion  of  the  surgeon  in  charge.  In  lacerated 
wounds  and  in  very  slight  wounds  with  a  large 
amount  of  extravasated  blood  in  the  tissues 
special  care  ought  to  be  taken  in  the  cleansing 
process,  as  should  suppuration  take  place  it 
spreads  with  great  rapidity  in  the  cellular  tissue 
of  the  chest.  In  all  such  cases,  and  where 
wounds  involve  the  muscles,  it  is  important  to 
note  that  the  fixing  of  the  dressings  is  so 
arranged  that  the  arm  is  bandaged  to  the  side, 
thus  seciu-ing  rest  to  the  injured  muscles.  At 
the  end  of  ten  days  the  parts  are  generally 
sufficiently  healed  to  allow  the  arm  free  of  the 
bandages,  and  passive  motion  is  employed  to 
prevent  stiffness. 

Wounds  involving  both  the  thorax  and  abdomen 
are  comparatively  common ;  the  vault  of  the 
diaphragm  reaches  the  level  of  the  fifth,  and  it 
may  be  the  fourth  rib  on  the  left  side ;  the 
pleura  lines  practically  the  entire  wall  of  the 
thorax  ;  hence  a  penetrating  instrument  is  liable 
to  traverse  the  pleural  cavity  and  enter  the 
cavity  of  the  peritoneum.  The  injury  to  the 
abdominal  viscera  may  be  the  more  serious 
element ;  the  organs  most  likely  to  be  injiired 
are  the  stomach,  liver,  spleen,  and  kidney. 
Perforation  of  the  diaphragm  on  the  left  side 
may  result  in  one  or  other  of  the  forms  of 
diaphragmatic  hernia  (see  "  Diaphragm,  Surgical 
Affections  of "). 

2.  The  Ribs  and  Sternum.  —  Contusions  of 
the  ribs  are  very  common,  and  are  caused  by 
direct  violence,  producing  fi-equently  very  per- 
sistent pain  over  the  site  of  injury.  If  this 
pain  does  not  yield  to  soothing  fomentations 
with  belladonna  or  laudanum  for  forty -eight 
hours,  and  thereafter  the  application  of  strips 


of  ordinary  sticking  plaster  applied  for  a  week, 
a  small  fiy  blister  over  the  site  of  pain  is  very 
frequently  of  great  service. 

Fractures  occur  generally  from  the  fourtli  to 
the  eighth  ribs,  the  upper  and  lower  ribs  being 
more  protected ;  the  floating  ribs  yield  more  to 
injuries,  and  consequently  are  less  often  broken. 
The  most  frequent  seat  of  fracture  is  usually  at 
one  or  other  end  of  the  rib,  and  the  ribs  most 
frequently  broken  are  the  fifth  and  sixth.  A 
rib  may  be  broken  in  two  places,  or  may  simply 
be  cracked.  The  diagnosis  is  not  always  easy, 
a  simple  fracture  being  most  easily  felt  by 
placing  the  hand  flat  on  the  chest  and  directing 
the  patient  to  take  a  long  breath.  Sometimes 
placing  two  fingers  over  the  site  of  pain  and 
pressing  one  inwards  enables  crepitation  to  be 
made  out.  It  is  a  good  plan  to  examine  care- 
fully each  rib  with  the  fingers,  in  order,  if 
possible,  to  make  out  crepitation.  Sometimes 
this  is  so  difficult  that  it  is  not  possible  to 
be  absolutely  certain  as  to  whether  the  rib  is 
broken  or  not,  but  if  the  patient  has  intense 
pain  at  the  end  of  inspiration  or  in  turning 
suddenly  in  bed,  and  if  his  respiration  is  short 
and  hurried,  we  are  justified  in  concluding  that 
he  has  had  one  or  more  ribs  broken.  Ribs 
are  generally  broken  by  direct  violence,  but  a 
number  of  cases  are  on  record  where  after 
violent  sneezing  or  coughing  one  or  more  ribs 
have  given  way,  and  in  the  insane  simply  turn- 
ing in  bed  has  been  known  to  fracture  several 
ribs  due  to  disease  of  the  bone.  Fractures  of 
the  ribs  cause  serious  complications,  with  which 
we  will  deal  later  on  when  speaking  of  injuries 
to  the  viscera.  The  treatment  of  a  simple 
fracture  consists  in  strapping  the  injured  side 
and  applying  a  broad  bandage  round  the  chest, 
and  where  this  gives  comfoi-t  it  may  be  con- 
tinued ;  in  certain  cases,  however,  patients  are 
easier  without  any  bandage  at  all.  The  fracture 
is  generally  united  in  three  weeks,  and  it  is 
unnecessary  to  keep  patients  in  bed  in  uncom- 
plicated cases  for  longer  than  a  few  days.  The 
costal  cartilages  are  sometimes  broken  by  direct 
violence,  or  a  severe  crush  of  the  chest  may 
lead  to  several  costal  cartilages  giving  way,  and 
the  same  treatment  is  employed  as  for  fracture 
of  the  ribs. 

Dislocations  of  the  ribs.  —  Separation  of  the 
head  of  a  rib  from  its  articulation  with  the 
spinal  column  is  exceedingly  rare,  while  disloca- 
tion of  a  costal  cartilage  from  the  sternum  is 
very  uncommon.  Cases  have  been  mentioned 
both  of  forward  and  backward  displacement, 
the  forward  being  easily  reduced  by  pressure, 
the  backward  requiring  pressure  on  the  sternum 
while  the  patient  takes  a  deejJ  breath. 

Stermim. — Fractures  of  the  sternum  may  be 
transverse  or  oblique,  and  are  caused  either  by 
direct  or  indirect  violence.  They  occur  between 
the  manubrium  and  the  gladiolus,  or  at  the 
ensiform  cartilage.    The  manubrium  is  generally 
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displaced  backwards  and  behind  the  gladiolns, 
and  is  reduced  when  possible  by  placing  the 
patient  on  the  back,  putting  the  knee  between 
the  shoulders,  and  pressing  the  ribs  and  gladiolus 
downwards.  Sometimes  it  is  impossible  to 
reduce  the  displacement,  and  unless  the  manu- 
brium is  giving  rise  to  uncomfortable  pressure 
symptoms,  operative  interference  is  unnecessary. 
The  ensiform  cartilage  may  be  driven  backwards 
towards  the  spine  by  direct  violence,  and  from 
pressure  on  the  stomach  vomiting  may  become 
so  persistent  that  an  operation  to  replace  the 
displaced  cartilage  becomes  a  necessity.  It  is 
well  to  bear  in  mind  that  in  both  fractured 
ribs  and  sternum  the  intercostal  and  internal 
mammary  arteries  have  been  injured  and  the 
patients  have  died  from  fatal  hccmorrhage. 
Compound  fractures  of  the  ribs  and  sternum 
are  dealt  with  in  exactly  the  same  way  as  com- 
pound fractures  elsewhere.  It  is  sometimes 
necessary  to  remove  portions  of  rib  in  such 
circumstances,  and  the  pleural  cavity  is  as  a 
rule  penetrated,  and  therefore  care  must  be 
taken  to  ensure  careful  drainage. 

3.  The  Viscera. — Wounds  of  the  lung  lead 
to  various  symptoms,  according  to  their  extent, 
and  may  be  produced  by  simple  concussion, 
fractured  ribs,  stabs  by  knives,  swords,  and 
such  like  weapons,  or  by  gunshot  wounds  or 
any  projectiles  having  sufficient  force  to  pene- 
trate the  chest-wall.  Hfemoptysis,  emphysema, 
pneumothorax,  htemothorax,  are  the  symptoms 
which  occur  soon  after  an  accident,  while  some 
days  after  an  injury  to  the  viscera  we  may 
have  pneumonia,  abscess  of  the  lung,  bronchitis, 
gangrene,  or  hernia  of  the  lung. 

Hemoptysis  to  a  slight  extent  may  occur  in 
concussion  or  slight  injury  to  the  substance  of 
the  lung  by  a  broken  rib,  and  is  frequently 
accompanied  by  emphysema,  which  consists  in 
the  air  passing  into  the  cellular  tissue  through 
the  opening  in  the  lung,  and  is  diagnosed  by 
placing  the  hand  over  the  chest  and  feeling  the 
crackling  caused  by  the  air  in  the  cellular  tissue. 
Where  the  wound  in  the  lung  is  extensive,  as 
by  a  sword  tlirust,  the  emphysema  may  extend 
over  the  whole  body,  and  the  patient  may 
become  unrecognisable. 

This  condition,  however,  is  not  very  common. 
The  treatment  of  moderate  emphysema  consists 
in  strapping  the  chest  in  cases  of  fracture  and 
dressing  the  wound  antiseptically  where  it  has 
occurred  from  a  stab.  Where,  however,  the 
emphysema  is  general,  free  incisions  must  be 
made  into  the  cellular  tissue  to  allow  the  air  to 
escape,  not  forgetting  the  importance  of  the 
incisions  on  each  side  of  the  larynx,  as  the 
pressure  in  that  region  is  so  great  as  to  threaten 
suffocation,  and  patients  have  died  from  neglect 
of  this  precaution. 

Pneumothorax. — In  some  cases  of  injury  to 
the  lung,  instead  of  emphysema  occurring,  the 
air  rushes  into  the  pleural  cavity,  compressing 


the  lung  and  giving  rise  to  the  most  distressing 
dyspnoea,  which  is  relieved  by  passing  a  trocar 
and  canula  into  the  pleural  cavity  and  allowing 
the  air  to  escape,  having  previously  of  course 
used  antiseptic  treatment  for  the  skin.  After 
the  air  has  escaped  a  rubber  tube  with  a  flange 
(to  prevent  its  passage  into  the  chest)  is  intro- 
duced and  antiseptic  dressings  applied. 

Hmviothorax. — In  many  cases  in  addition  to 
air  in  the  chest  a  large  quantity  of  blood  may 
exist  from  injury  to  the  vessels  in  the  lung. 
Where  blood  alone  is  extravasated  the  condition 
is  called  hsomothorax  ;  where  both  air  and  blood 
are  present  it  is  called  hsemo-pneumothorax. 
These  cases  are  generally  so  serious  that  no 
interference  is  possible,  and  patients  generally 
die  from  the  extensive  hasmorrhage.  Venesec- 
tion is  recommended  in  cases  of  hajmorrhage  in 
order  to  produce  faintness  and  possible  arrest 
of  the  bleeding.  A  certain  number  of  cases 
recover  from  arrest  of  hfemorrhage  and  absorp- 
tion of  the  fluid.  The  balance  of  surgical 
experience  points  to  the  importance  of  not 
interfering  unless  there  is  evidence  of  empyema. 
Where  there  is  a  wound  into  the  chest  with  free 
hoemorrhage  the  question  of  opening  up  the 
wound,  turning  out  the  clots,  looking  for  the 
bleeding  vessel  or  vessels,  and  if  possible  secur- 
ing them,  must  be  considered  and  carried  out 
in  certain  cases.  Sometimes  the  haemorrhage 
is  so  great  on  turning  out  the  clots  from  the 
chest  that  it  is  better  to  stuff"  the  cavity  with 
gauze. 

Traumatic  hernia  of  the  lung  consists  in  the 
protrusion  and  often  the  strangulation  of  a 
portion  of  the  lung  through  a  wound  in  the 
chest-wall.  It  is  usually  met  with  in  wounds 
which  open  into  the  pleural  cavity  without  in- 
volving the  lung  itself.  The  wound  in  the 
chest-wall  must  be  of  a  certain  size  to  allow  of  the 
protrusion  of  the  lung,  and  it  must  correspond 
in  position  with  one  of  the  borders  of  the  lung 
or  with  the  corner  of  one  of  its  lobes.  The 
hernia  may  take  place  as  soon  as  the  penetrat- 
ing weapon  is  withdrawn,  or  it  may  not  take 
place  for  many  hours  after  the  injury.  Violent 
expiratory  movements  have  a  good  deal  to  do 
with  its  production  ;  part  of  the  air  expelled 
from  the  lung  on  the  healthy  side  may  be  driven 
into  the  partially  collapsed  lung  on  the  injured 
side,  so  that  it  becomes  distended  and  may  pro- 
trude at  the  wound.  If,  on  the  other  hand,  the 
lung  itself  is  wounded,  and  especially  if  one  of 
the  bronchi  has  been  opened  into,  the  air  simply 
escapes  into  the  pleural  cavity.  In  the  first 
instance,  it  is  easy  to  return  the  protruded 
portion  of  Imig,  but  after  a  time  it  tends  to 
become  strangulated,  congested,  oedematous, 
and  irreducible,  and  may  finally  become  gan- 
grenous and  slough  away.  Healing  is  then 
quite  satisfactory  as  a  rule,  the  wound  in  the 
chest-wall  is  closed  with  scar  tissue,  and  the 
lung  remains  firmly  adherent  to  the  parietes. 
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Bullet  tvounds  of  the  lung,  as  met  with  in  civil 
practice,  are  usually  caused  by  siiots  from  a 
revolver.  They  have  little  penetrating  power, 
and  rarely  traverse  the  thorax  as  a  whole ;  they 
may  lodge  in  the  lung,  or  in  the  posterior  wall 
of  the  chest,  often  beneath  the  skin.  The  in- 
jury produced  resembles  that  caused  by  any 
other  penetrating  instrument.  The  wound  in 
the  skin  is  small,  and  gives  exit  to  a  little  ooze 
of  blood.  The  features  resulting  from  injury 
to  the  lung  depend  on  its  situation  and  extent ; 
the  outlying  portions  may  be  wounded  without 
any  definite  symptoms ;  penetration  of  the  root 
of  the  lung  or  its  vicinity  may  result  in  pneumo- 
thorax, emphysema,  htemoptysis,  hfemothorax, 
etc.  The  presence  of  the  bullet,  as  a  foreign 
body  in  the  chest,  does  not  appear  to  add  to 
the  gravity  of  the  injury.  The  rule  is  not  to 
be  too  eager  to  follow  tlie  course  of  a  bullet  in 
the  chest,  unless  it  is  easily  felt  or  is  producing 
symptoms  of  irritation. 

The  large  calibre  and  slow  velocity  of  the 
rifle  bullet  of  former  days  were  attended  with 
more  extensive  injury  of  the  parietes,  and  were 
more  likely  to  be  complicated  by  the  carrying 
in  of  portions  of  clothing,  splinters  of  bone,  etc., 
and  the  wound  of  the  lung  was  often  extensive, 
lacerated,  and  infected.  With  the  modern  rifle 
and  bullet  there  is  more  likely  to  be  a  clean 
small  hole  right  through  the  chest. 

Wounds  of  the  heart  and  pericmrliiun  are 
usually  produced  by  pointed  instruments  or  by 
bullets  which  penetrate  the  wall  of  the  chest ; 
there  are  certain  rare  cases  on  record  in  which 
a  pointed  foreign  body  in  the  oesophagus  has 
penetrated  the  heart-wall. 

The  wound  of  the  chest- wall  is  usually  in  the 
precordial  region,  and  may  appear  to  be  of  very 
little  importance.  The  pericardium  may  alone 
be  wounded,  probably  when  it  is  on  the  stretch 
between  its  two  attachments.  The  wall  of  the 
heart  may  be  penetrated  or  perforated ;  the 
point  of  the  weapon  may  be  arrested  in  the 
myocardium  of  the  ventricles,  or  may  enter  one 
or  other  of  the  cavities  of  the  heart.  The 
nature  of  the  wound  varies  with  the  instrument 
causing  it ;  the  puncture  of  a  needle  is  readily 
filled  with  clot ;  a  stab  with  a  knife  may  give 
rise  to  a  wound  which  gapes ;  both  ventricles 
may  be  penetrated  ;  the  apex  of  the  heart  may 
be  cut  off ;  a  bnllet  may  pass  right  through 
two  or  more  cavities,  or  it  may  lodge  in  one  of 
the  latter ;  'a  bullet  of  high  velocity  may  so 
raise  the  hydraulic  pressure  in  the  cavities  of 
tlie  heart  that  their  walls  may  be  extensively 
ruptured. 

The  pleiu-a  and  lung  are  very  commonly  in- 
jured at  the  same  time  as  the  heart,  especially 
the  anterior  reflection  of  the  pleura  on  the  left 
side.  The  great  vessels  of  the  chest  may  also 
be  involved,  e.g.  aorta,  vena  cava,  pulmonary 
vessels,  azygos  vein,  etc.  A  wound  of  the  heart 
may  interfere  with  its  functions  in  various  ways ; 
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its  action  may  l:)e  arrested  altogether  l:)y  the 
injury  to  its  walls  or  to  its  valves,  or  by  the 
influence  of  the  injury  on  its  nerve  mechanism, 
so  that  the  individual  dies  of  syncope  ;  accumu- 
lation of  blood  in  the  pericardium  (hccmoperi- 
cardium)  is  a  very  constant  accompaniment  of 
wounds  of  the  heart ;  it  may  be  derived  from 
one  of  the  coronary  arteries  or  from  one  of  the 
cavities ;  if  it  does  not  escape  externally  from 
the  wound  in  the  pericardium,  it  accumulates 
and  presses  directly  on  the  heart,  so  that  the 
latter  may  cease  to  beat ;  if  it  does  escape 
through  the  wound  in  the  pericardium,  the 
patient  may  bleed  to  death. 

If  the  pleura  has  also  been  wounded,  the 
blood  may  pass  into  the  pleural  cavity  and  re- 
sult in  an  extreme  form  of  hfemothorax. 

Should  the  patient  survive,  he  may  become 
the  victim  of  septic  complications,  of  which 
purulent  pericarditis  and  pleurisy  are  the  most 
important  examples. 

The  .symptoms  associated  with  the  lesions 
described  are  very  variable  and  inconstant.  The 
patient  may  present  no  evidences  of  serious 
injury ;  he  may  be  able  to  stand,  or  even  walk ; 
more  often  there  is  a  condition  of  syncope  or 
collapse,  which  may  be  rapidly  fatal ;  there  may 
be  external  ha;morrhage  sufficient  to  cause  death 
in  a  few  minutes,  or  there  may  be  very  little  or 
none  at  all.  The  pulse  is  small,  rapid,  irregular, 
and  intermittent ;  the  heart  sounds  may  be 
faint  or  inaudible,  or  they  may  be  replaced  by 
murmurs  of  very  varied  character ;  an  increase 
in  the  area  of  the  cardiac  dulness  may  indicate 
htemopericardium.  Dyspnaa  is  very  common, 
and  may  culminate  in  asphyxia ;  it  may  depend 
on  the  insufficiency  of  the  pulmonary  circidation 
resulting  from  the  feeble  and  injured  condition 
of  the  heart,  or  it  may  be  due  to  complications 
such  as  hsemothorax  and  pneumothorax. 

Delirium,  convulsions,  paralysis  are  occasion- 
ally observed  ;  the  latter  one  usually  the  result 
of  cerebral  embolism. 

The  treatment  of  wounds  of  the  heart  does 
not  differ  from  wounds  of  the  chest  in  general. 
Absolute  rest  is  essential.  It  may  be  advisable 
to  bleed  from  the  arm.  If  there  be  a  portion 
of  needle  or  other  pointed  instrument  projecting 
from  the  wound  in  the  chest,  it  should  be  ex- 
tracted slowly  by  alternate  movements  of  trac- 
tion and  rotation,  so  as  to  favour  the  clotting 
of  blood  in  the  track  made  by  the  instrument. 
Should  there  be  an  accumulation  of  blood  in 
the  pericardium  it  may  be  advisable  to  evacuate 
it :  the  use  of  a  trocar  and  canula  for  this  pur- 
pose is  condemned  because  of  its  incapacity  to 
evacuate  blood  which  has  clotted  ;  it  does  not 
allow  one  to  identify  and  secure  the  bleeding- 
point,  and  its  use  entails  the  risk  of  wounding 
the  heart  or  the  pleura.  Incision  of  the  peri- 
cardium by  open  operation  is  the  procedxu-e 
recommended  ;  great  care  nuist  be  taken  not  to 
open  into  one  or  other  of  the  pleural  cavities, 
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especially  the  left ;  the  soft  parts  are  reflected 
in  the  form  of  a  flap  having  its  base  at  the  right 
border  of  the  sternum ;  the  cartilages  of  the 
third,  fourth,  and  fifth  left  ribs  are  removed 
with  or  without  a  portion  of  the  sternum.  The 
pericardium  is  then  exposed,  and  may  be  opened 
and  evacuated  ;  any  bleeding-point  is  seized  and 
ligatured  ;  a  wound  in  the  heart-wall  may  be 
closed  with  interrupted  sutures  ;  silk  is  usually 
preferred  because  it  is  more  durable  than  catgut; 
the  sutures  should  not  include  the  endocardium. 
Having  arrested  the  hsemorrhage,  the  wound  in 
the  pericardium  is  sutured,  leaving  a  small 
opening  for  drainage,  occupied  by  a  strand  of 
gauze.  Any  pleural  complication  is  thus 
dealt  with  before  closing  the  external  wound. 
Should  the  patient  recover,  he  should  be 
prohibited  from  attempting  any  exertion  for 
several  months,  for  fear  of  the  scar  yielding 
and  causing  aneurysm  or  rupture  of  the  heart- 
wall. 

Needles  have  been  found  in  the  heart  after 
death,  having  given  rise  practically  to  no  symp- 
toms ;  on  other  occasioiis  alarming  symptoms 
have  arisen  from  the  passage  of  a  needle  through 
the  heart.  In  one  case  in  which  a  needle  was 
removed  a  distinct  bruit  was  audible  previous 
to  the  operation,  and  disappeared  immediately 
after. 
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1.  Acute  Cellulitis  and  Abscess  of  the  Chest- 
Wall. — This  may  involve  the  subcutaneous 
cellular  tissue  alone,  or  the  deeper  layers  of 
tissue  beneath  the  muscles  and  aponeuroses. 
The  source  of  infection  is  not  always  apparent ; 
the  axilla  and  the  upper  extremity  are  regarded 
as  the  more  common  sites  of  the  original  in- 
fection. The  cellulitis  may  spread  over  the 
greater  part  of  one  side  of  the  chest,  may 
spread  downwards  into  the  abdominal  wall  or 
upwards  to  the  shoulder  and  neck.  The  pleura 
and  lung  may  become  involved  in  the  infective 
process. 

The  disease  is  to  be  treated  on  the  same  lines 
as  acute  cellulitis  in  other  regions,  e.g.  the  neck, 
limbs,  pelvis. 


Circumscribal  acute  abscess  of  the  chest-wall 
is  met  with  in  relation  to  acute  osteomyelitis  of 
the  ribs,  especially  that  form  which  follows  upon 
typhoid  fever. 

2.  Cold  Abscess  of  the  Chest-Wall. — The 
common  cold  abscess  of  the  chest- wall  originates 
in  tuberculous  disease  of  a  rib  or  costal  cartilage 
or  of  the  pleura.  Less  frequently  they  result 
from  tuberculous  disease  of  the  sternum  or  from 
the  extension  of  a  spinal  abscess  along  an  inter- 
costal space.  In  relation  to  the  ribs  and  costal 
cartilages,  the  abscess  may  develop  on  their 
external  surface  or  on  their  pleural  aspect,  or 
there  may  be  an  accumulation  of  pus  on  both 
aspects,  communicating  with  each  other  across 
the  intercostal  space.  The  channel  of  com- 
munication is  often  very  narrow,  and  may 
easily  escape  detection.  While  commonly  met 
with  in  childhood  and  youth,  they  may,  like 
tuberculous  abscesses  elsewhere,  be  met  with  at 
any  period  of  life.  They  are  usually  situated 
on  the  lateral  or  antero-lateral  aspects  of  the 
chest-wall.  The  clinical  features  are  the  same 
as  those  of  tuberculous  abscess  in  other 
situations.  They  have  been  known  to  ex- 
hibit pulsations  transmitted  from  the  heart. 
When  left  to  themselves  they  usually  make 
their  way  to  the  skin  surface,  and  sooner  or 
later  rupture  and  give  rise  to  a  discharging 
sinus  or  sinuses.  The  most  satisfactory  treat- 
ment is  to  lay  the  abscess  cavity  freely  open ; 
its  walls  are  then  dealt  with  on  general  prin- 
ciples ;  any  recess  or  channel  comnmnicating 
with  the  cavity  must  be  explored ;  careful 
search  is  necessary  to  discover  the  existence 
of  an  abscess  cavity  on  the  pleural  aspect  of 
the  ribs  or  costal  cartilages ;  portions  of  the 
latter  may  require  to  be  removed  in  order  to 
deal  with  such  a  cavity  when  it  is  discovered; 
all  diseased  bone  or  cartilage  is  to  be  removed. 
The  wound  is  then  closed  with  sutures,  or 
stuffed  with  gauze. 

3.  Tertiary  Syphilis  is  met  with  in  the 
sternum  in  the  form  of  gumma  or  cold  abscess, 
or  of  a  sinus  leading  down  to  carious  bone.  Its 
clinical  features  and  treatment  are  the  same  as 
in  syphilitic  disease  of  other  bones. 

4.  Tumours  of  theChest-Wall  maybedivided 
into  those  of  the  soft  parts  and  those  growing 
from  the  bones. 

Tumours  of  the  soft  parts  include  sebaceous 
cysts,  angiomata,  lipomata,  molluscum  fibrosum, 
sarcoma,  etc. 

Tumours  originating  in  the  bones  include 
cliondromata,  osteomata,  and  various  forms  of 
sarcomata.  The  latter  may  originate  in  con- 
nection with  the  sternum  or  with  the  ribs ; 
they  may  give  rise  to  tumours  of  enormous  size ; 
they  may  project  upon  the  pleural  aspect  and 
press  upon  the  lung ;  the  parietal  pleura  is 
often  involved  in  the  new  growth.  The  removal 
of  a  malignant  tumour  of  the  chest-wall  is 
always  a  formidable  operation,  as  it  usually 
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entails  the  removal  of  a  portion  of  the  parietal 
pleura  in  addition  to  several  ribs,  and  exposure 
of  the  lung.  The  skin  over  the  tumour  should 
be  refleeted  in  the  shape  of  a  large  flap,  so  that 
it  may  be  possiljle  to  hermetieally  elose  the 
pleural  cavity  at  the  end  of  the  operation. 
Should  the  lung  have  collapsed  during  its 
performance,  it  may  be  confidently  expected 
that  it  will  re-expand  and  resume  its  func- 
tions. While  the  immediate  result  of  even 
very  formidable  operations  may  be  remark- 
ably successful,  the  patient  usually  succumbs 
to  recrudescence  of  the  sarcoma  at  a  later 
period. 

Secondary  cancer  of  the  sternum  and  of  the 
ribs  is  common  enough  in  the  advanced  stages 
of  cancer  of  the  breast ;  it  is  not  amenable  to 
surgical  interference. 

Cutaneous  Affections  of  the  Chest-Wall 

The  skin  of  the  chest -wall  is  frequently 
implicated  in  the  different  cutaneous  affections. 
It  is  the  chest  that  the  physician  first  examines 
for  the  eruption  of  scarlet  fever.  The  rose 
spots  of  typhoid  fever,  while  appearing  first  on 
the  abdomen,  if  numei'ous,  will  also  be  visible 
on  the  chest,  the  other  exanthemata  showing 
likewise  their  characteristic  eruption.  The 
macular  syphilide  appears  upon  the  chest  as 
an  isolated  blotch  varying  from  the  size  of  a 
linseed  to  about  the  size  of  the  finger  nail,  the 
colour  ranging  from  pink  to  bluish  red  or  even 
a  brownish  tint,  not  disappearing  entirely  on 
pressure.  Scattered  throughout  the  blotches 
or  following  upon  them  the  papular  syphilide 
may  be  seen  somewhat  elevated  above  the 
surface,  varying  in  size  up  to  a  pea,  and  of 
a  reddish  dusky  coloiu*.  Herpes  zoster,  the 
vesicular  eruption  fomid  on  the  chest  along  the 
distribution  of  an  intercostal  nerve ;  pityriasis 
in  its  various  forms  ;  chloasma,  and  other  skin 
affections,  will  be  found  fully  discussed  under 
their  different  sections. 

Pain  in  the  Chest 

The  descriptive  localisation  of  pain  given  by 
different  sufferers  is  frequently  very  misleading; 
it  is  well,  therefore,  in  every  case  to  ask  the 
patient  to  place  the  hand  on  the  part  implicated. 
Pain  complained  of  in  the  chest  may  have  an 
origin  outside  the  thorax  and  its  contents,  as 
in  Cardialgia  from  chronic  gastritis  or  hyper- 
chloridia,  the  pain  resulting  fi'om  irritation  of 
sensory  fibres  in  the  cardiac  end  of  the  stomach 
and  the  lower  end  of  the  oesophagus,  either  by 
the  prodiicts  of  fermentation  and  putrefaction 
(acetic  acid,  fatty  acid,  lactic  acid)  or  by  the 
hypersecretion  of  hydrochloric  acid.  The  pain 
is  then  localised  at  about  the  junction  of  the 
seventh  costal  cartilage  with  the  sternum,  and 
in  the  back  in  the  left  interscapular  region. 
The  pain  is  of  a  burning  character,  and  is  fre- 


quently relieved  by  vomiting.  In  hysteria, 
especially  where  there  is  ovarian  irritation, 
mammary  and  infra-mammary  pain  and  tender- 
ness is  common.  The  patient  shrinks  from 
the  slightest  touch,  especially  if  her  attention 
be  directed  to  the  part ;  frequently,  but  by  no 
means  always,  if  the  attention  be  diverted,  the 
part  can  be  handled  without  producing  pain  or 
shrinking.  In  these  cases  the  mammary  tender- 
ness will  be  accompanied  by  pain  on  pressure 
over  the  ovaries,  increasing  at  the  menstrual 
period,  and  frequently  with  hypertesthetic  areas 
in  the  spinal  region.  Pain  in  the  chest  may 
be  of  muscular  origin.  Myalgia,  the  so-called 
muscular  rheumatism,  when  attacking  the  inter- 
costal muscles  and  fascia;  is  usually  spoken  of 
as  Pleurodynia.  Its  connection  with  rheuma- 
tism is  not  always  clear ;  it  may  result  from 
strain,  fatigue,  cold,  or  other  injury  to  the 
muscle,  and  from  constitutional  causes.  The 
pain  may  be  intense ;  breathing  deeply,  cough- 
ing, or  manipulation  of  the  muscle  causing 
marked  increase  of  the  suffering.  It  is  usually 
localised  to  one  group  of  muscles.  There  may 
be  slight  pyrexia,  but  the  constitutional  symp- 
toms are  not  marked.  A  good  example  of  the 
affection  is  met  after  severe  coughing,  when 
myalgia  may  develop  in  the  lower  intercostal 
spaces.  The  pain  of  myalgia  is  frequently 
relieved  by  resting  the  aft'ected  muscle,  a  fact 
which  the  sufferer  soon  discovers,  assuming  an 
attitude  which  will  throw  the  affected  group  of 
muscles  as  far  as  possible  out  of  action.  Pain 
in  the  chest  may  be  the  result  of  implication 
of  the  intercostal  nerves.  Intercostal  neuralgia 
gives  a  pain  more  or  less  continuous  with  acute 
exacerbations,  following  the  line  of  the  inter- 
costal nerve,  with  tender  points  near  the  spine, 
the  mid-axillai'y  line,  and  near  the  middle  line 
in  front.  The  pain  may  be  increased  by  move- 
ment, deep  breathing,  coughing,  etc.,  but  is  not, 
as  a  rule,  so  much  affected  by  these  as  in  other 
painful  chest  affections.  Occasionally  intercostal 
neuritis  may  develop ;  there  is  more  or  less 
severe  pain  along  the  line  of  the  affected  nerve 
markedly  aggravated  by  pressure,  with  possibly 
other  signs  of  neuritis,  and  frequently  the 
further  development  of  Herpes  zoster.  A 
symmetrical  pain  along  the  course  of  a  group 
of  intercostal  nerves  may  develop  in  the  course 
of  affections  of  the  spinal  cord  and  meninges 
where  there  is  implication  of  the  sensory  roots, 
the  most  typical  example  of  the  condition  being 
found  in  the  so-called  girdle  pains  of  tabes 
dorsalis. 

While  pain  in  the  chest  may  result  from 
affections  of  the  chest-wall  it  is  frequently  a 
manifestation  of  grave  disorder  of  the  thoracic 
organs.  The  heart  and  pericardium  are  not 
normally  endowed  with  any  great  degree  of 
sensibility,  but  in  disease  the  sensibility  may 
be  greatly  exaggerated.  In  Pericarditis  the 
subjective    sensory    disturbances   vary  much. 
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There  may  be  merely  a  feeling  of  discomfort 
and  uneasiness  in  the  precordial  region,  or  the 
pain  may  be  a  marked  symptom.  The  pain  is 
usually  in  the  precordial  region,  but  may  be 
localised  in  the  epigastrium.  In  addition  to 
pain  there  is  hyperaesthesia  {see  "Pericarditis"). 

In  the  aflfections  of  the  heart,  pain  is  an 
extremely  variable  quantity.  It  may  be  an 
aching,  the  protest  of  an  overworked  muscle, 
the  intense  discomfort  and  distress  resulting 
from  dyspnoea,  or  the  fully  developed  attack 
of  angina  pectoris.  The  difference  is  one  of 
degree,  not  of  kind.  The  special  diagnostic 
features  will  be  described  in  the  article  "Heart." 

Pain  of  pleural  origin  has  also  to  be  differ- 
entiated. Here  the  manner  of  onset,  site,  and 
character  of  the  pain,  with  the  physical  signs, 
readily  suffice  to  distinguish  it.  Apart  from 
the  pain  of  acute  pleurisy,  there  may  be  pain 
of  a  dull  aching  character,  and  persisting  for  a 
lengthened  period,  due  to  pleural  thickening  and 
adhesions,  the  result  of  previous  inflammation. 

Pain  from  aneurysm  of  the  aorta  may  result 
from  pressure,  the  tumour  implicating  a  sensory 
nerve.  Much  of  the  pain,  however,  may  be  of 
the  nature  of  a  referred  sensation.  The  pain 
from  direct  pressure  will  vary  with  the  position 
of  the  aneurysmal  tumour  and  the  structures 
implicated. 

In  aortitis  pain  may  be  present  in  the  first, 
second,  and  third  right  intercostal  spaces.  In 
mediastinal  growths  pain  may  be  severe,  and  is 
due  as  in  aneurysm  to  pressure  upon  sensory 
nerves. 

Pain  in  affections  of  the  lung,  such  as  pneu- 
monia, phthisis,  etc.,  results,  as  a  rule,  from 
implication  of  the  pleura ;  a  referred  pain  may, 
however,  be  noticed  along  the  course  of  the 
intercostal  nerves.  Pain  in  inflammatory  affec- 
tions of  the  chest-wall,  mamma,  etc.,  belongs  to 
the  domain  of  surgery. 

The  diagnosis  of  intrathoracic  jxiin  depends 
upon  the  diagnosis  of  the  condition  from  which 
it  results ;  and  to  this  end  the  condition  of 
pleura,  cardiac  muscle,  aorta,  and  pericardium 
must  be  each  in  turn  carefully  investigated 
(see  "  Pericarditis  "). 

Disorders  of  the  Circulation  in  the 
Chest- Wall 

Considerable  distension  of  the  veins  may  be 
noticed  in  cases  where  tricuspid  regurgitation 
is  present.  In  obstruction  to  the  portal  cir- 
culation as  in  cirrhosis  of  the  liver,  there  is 
a  marked  distension  of  the  superficial  veins  in 
the  lower  thoracic  region  along  with  distension 
of  the  superficial  abdominal  veins ;  the  anasto- 
motic branches  of  the  inferior  mammary  and 
epigastric  veins  relieving  the  portal  system  in 
part,  become  then  enlarged  and  visible.  An 
enormous  enlargement  of  the  veins  of  the 
thoracic  wall  forming  an  intricate  network  of 
distended  vessels  may  be  visible  when  there  is 


obstruction  to  the  return  of  blood  from  the 
chest-wall  to  the  heart.  This  interference  with 
the  circulation  may  result  from  the  pressure  of 
a  tumour  (new  growth  or  enlarged  glands)  on 
one  or  all  of  the  great  venous  trunks  or  from 
thrombosis.  If  the  superior  vena  cava  be  im- 
plicated, the  venous  distension  will  be  bilateral ; 
if  one  of  the  innominate  subclavian  or  axillary 
trunks,  the  distension  will  be  unilateral.  It 
must  not  be  forgotten,  however,  that  in  nursing 
women  there  is  usually  a  considerable  dilatation 
of  the  superficial  thoracic  veins  during  the  period 
of  lactation ;  the  same  may  be  seen  during 
pregnancy  and  menstruation. 

CEdema  of  the  Chest-Wall. — Oedema  of  the 
chest-wall  may  be  present  as  part  of  a  general 
oedema  in  heart  and  kidney  disorders.  There 
is  then  considerable  oedema  of  legs,  thighs,  back, 
and  passing  up  the  posterior  aspect  of  the  chest- 
wall,  usually  symmetrically,  but  possibly  more 
marked  on  one  or  other  side,  if  the  patient  has 
been  lying  in  a  lateral  position.  CEdema  local- 
ised to  the  chest-wall,  arm,  and  head  may  be 
present  when  there  is  obstruction  to  the  venous 
return,  as  in  mediastinal  tumour.  A  localised 
oedema  of  some  diagnostic  significance  may 
occur  in  the  chest-wall  in  purulent  exudation 
into  the  pleura.  Thus  the  writer  has  seen  a 
localised  oedema  over  the  tenth  and  eleventh 
ribs  over  an  encysted  empyema,  the  oedema 
being  of  considerable  diagnostic  value  in  the 
absence  of  the  usual  signs  of  effusion  into  the 
pleura.  Angio-neurotic  oedema  is  rare  in  the 
chest,  but  may  occur.  CEdema  of  the  chest  is 
not  to  be  mistaken  for  myxoedematous  swelling 
of  the  skin  and  subcutaneous  tissues  with  their 
characteristic  dry,  harsh,  and  pale  appearance, 
swollen,  thickened,  and  brawny,  and  not  pitting 
on  pressure. 

Emphysema  of  the  Chest- Wall 

Subcutaneous  emphysema  of  the  chest-wall, 
a  somewhat  uncommon  occurrence,  may  result 
from  the  passage  of  air  into  the  tissues,  or  from 
the  development  of  gas  within  the  tissues.  The 
latter  is  the  result  of  bacterial  action,  and  does 
not  here  concern  us.  The  passage  of  air  into 
the  tissues  may  occur  under  various  conditions. 
In  the  lung  of  the  child  interlobular  emphy- 
sema is  a  possible  and  by  no  means  uncommon 
accident  as  the  result  of  whooping-cough  or 
capillai-y  bronchitis,  where  the  cough  is  frequent, 
violent,  and  paroxysmal.  When  the  condition 
is  marked,  the  air  in  the  interlobular  connective 
tissue  may  pass  along  the  connective  tissue 
surrounding  the  bronchi  to  the  root  of  the  lung, 
and  thence  diffuse  into  the  mediastinum,  neck, 
trunk,  and  the  general  surface  of  the  body.  In 
the  adult,  the  lobules  of  the  lung  not  being 
separated  by  distinct  intervals  of  connective 
tissue,  such  an  accident  is  impossible.  In  the 
adxilt  the  air  may  enter  the  mediastinum  and 
I  subcutaneous  tissues  through  a  lesion  of  some 


CHEST-WALL,  AFFECTIONS  OF 


97 


portion  of  the  respiratory  or  alimentary  tract. 
Ulceration  of  the  larynx,  trachea,  bronchi,  or 
wound  of  the  pleura  and  lung  may  result  in 
emphysema  of  the  chest-wall.  Given  the  forma- 
tion of  a  cavity  in  the  hmg,  the  surfaces  of 
the  pleura  having  become  adherent,  the  ulcera- 
tive process  may  pass  through  the  parietal 
pleura,  and  a  sudden  effort  of  coughing  produce 
emphysema  of  the  chest- wall.  Thus  the  air 
may  pass  directly  from  the  respiratory  tract 
into  the  chest-wall  or  by  way  of  the  mediasti- 
num. From  the  alimentary  canal  the  air  may 
pass  into  the  mediastinum  through  ulceration 
of  the  oesophagus  by  a  malignant  growth,  or  into 
the  abdominal  and  chest  wall  from  the  stomach 
or  intestine,  the  viscera  becoming  adherent  to 
the  abdominal  wall  and  the  ulcerative  process 
subsequently  invading  the  connective  tissue. 

In  emphysema  the  skin  is  pale  and  elevated 
above  its  surroinidings.  On  palpation  the  part 
is  found  to  be  very  soft  and  yielding,  quite 
unlike  the  brawny  feeling  of  oedema.  There  is 
no  pitting  on  pressure,  the  indentation  made  at 
once  disappearing,  and  on  handling  the  part 
there  is  palpable  and  at  times  audi])le  crackling. 
When  the  air  has  passed  hy  way  of  the 
mediastinum  the  swelling  appears  first  at  the 
root  of  the  neck,  passing  up  the  neck  and  down 
over  the  chest-wall,  and  so  advancing,  obliterat- 
ing the  normal  outline.  When  the  air  under 
the  skin  remains  aseptic,  absorption  may  take 
place  ;  if,  however,  decomposition  occurs,  very 
grave  complications  result.  In  any  case  the 
accident  is  a  very  serious  one,  and,  giving  rise 
to  distressing  dyspnoea,  is  frequently  the  final 
development  in  aji  otherwise  serious  condition. 

Tumours  of  the  Chest-Wall 

These  belong  mainly  to  the  domain  of 
surgery.  There  are,  however,  certain  points 
that  must  be  borne  in  mind  and  carefully 
investigated  in  cases  of  obvious  localised  swell- 
ings or  new  growths.  Those  may  be  summarised 
as  follows  : — 

(i.)  A  careful  examination  of  the  condition  of 
the  aorta,  anteriorly  and  posteriorly,  with  the 
view  of  eliminating  aneurysm. 

(ii.)  The  question  of  a  mediastinal  new 
growth  should  be  considered. 

(iii.)  If  the  tumour  be  a  new  growth,  is  it 
primary  or  secondary  to  disease  of  the  viscera, 
e.ff.  pleura,  liver,  etc. 

(iv.)  If  there  are  obvious  indications  of  the 
presence  of  fluid,  is  the  condition  a  superficial 
localised  one,  or  has  it  connection  with  a  serous 
cavity. 

Affections  of  the  Muscles  of  Chest 

Myositis,  or  inflammation  of  muscle,  is  rare 
as  a  primary  disease,  but  is  more  common  as 
the  secondary  result  of  a  septic  process ;  thus 
the  inflammation  may  go  on  to  suppuration. 
Rheumatic  myositis  or  myalgia  is  common  in  the 
vol.  II 


intercostal  muscles  and  fascia.  Its  differential 
diagnosis  will  be  found  discussed  under  "  Chest 
Pain."  Trichinosis  is  an  uncommon  disease  in 
Great  Britain,  but  is  more  common  in  Germany, 
and  affects  the  muscles  of  the  chest-wall  along 
with  the  other  muscles  of  the  body.  The  affec- 
tion is  due  to  the  presence  of  an  embryo  parasite 
in  the  muscles  {see  "  Trichina  Spinalis  ").  Along 
with  general  disturbance  and  alimentary  symp- 
toms there  are  intense  muscular  pain,  swelling, 
tenderness,  and  oedema.  If  the  respiratory 
muscles  become  involved,  there  is  dyspnoea.  In 
atrophic  conditions  of  the  muscles  of  the  chest- 
wall  fibrillary  contractions  may  be  visible,  slight 
momentary  contractions,  visible,  painless,  but 
perceptible  to  the  patient,  and  best  brought 
out  by  pressing  the  muscle  or  drawing  the 
finger  across  the  surface.  Atrophy  of  the 
muscles  may  arise  from  various  causes.  It 
may  be  part  of  a  general  muscular  atrophy  in  a 
wasting  disease,  as  in  phthisis  ;  it  may  result 
from  separation  of  the  muscle  from  its  trophic 
centre,  as  in  neuritis ;  or  from  destruction  of 
the  trophic  centre  in  the  cord,  as  in  polio- 
myelitis anterior  acuta.  The  muscles  around 
the  shoulder-joint  may  atrophy  in  disease  of  the 
joint,  the  atrophy  being  usually  described  as 
reflex.  Progressive  muscular  atrophies  do  not 
as  a  rule  affect  the  muscles  of  the  thorax. 

Paralytic  affections  of  the  muscles  of  the 
chest-wall  are  usually  the  x-esult  of  lesions  of 
the  central  nervous  system.  Partial  paralysis 
of  the  intercostal  muscles  may  be  noticed  in 
hemiplegia,  but  the  fully  developed  bilateral 
paralysis  occurs  in  its  typical  form  in  transverse 
myelitis  of  the  cervical  region  of  the  cord. 
There  is  then  entire  paralysis  of  the  inter- 
costals  with  loss  of  movement  in  the  chest,  the 
respiratory  movements  being  entirely  abdominal. 
In  diphtheritic  paralysis  the  intercostal  muscles 
and  diaphragm  may  be  involved,  rendering 
respiration  difficult  or  impossible.  Local  para- 
lysis of  individual  muscles  may  occur,  for 
example  the  pectoralis  major,  from  implication 
of  the  nerve  trunk  to  the  muscle.  Hypertrophy 
of  the  muscles  of  the  chest  may,  up  to  a  certain 
point,  result  from  over-use,  as  is  seen  in  the 
respiratory  muscles  in  emphysema. 

Cheyne-Stokes'  Respiration.— 

A  rhythmical  irregularity  of  the  respiration  in 
which  there  is  a  period  of  gradually  increas- 
ing and  then  gradually  decreasing  respiratory 
activity  (with  an  acme  or  maximum  of  forcible 
inspiration  and  expiration),  followed  by  a  period 
of  apnoca  or  cessation  of  all  such  movements. 
See  Respiration  {Cheyne-Stokes).  See  also  Brain, 
Affections  of  Blood -Vessels  {Occlusioji  of 
Cerebral  Vessels);  Brain,  Tumours  of  (<Sy??if)toms, 
Localising) ;  Brain,  Surgery  {Comjyression) ; 
Chest,  Clinical  Investigation  of  {Inspection, 
Respiratory  Rhythm) ;  Heart,  Myocardium  and 
Endocardium  {Affections  of  Myocardium,  Symp- 
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tomatology,  Dyspnoea) ;  Lungs,  Vascular  Dis- 
orders (^Pulmonary Emholism,  Clinical  Features) ; 
Meninges  of  the  Cerebrum  (Fitrulent  Menin- 
gitis, Sym2)toms)  ;  Meningitis,  Tuberculous 
(Symptoms) ;  Uraemia  {Syni2)toms,  Hespiratory 
System). 

Chian  Turpentine. —  An  oleo-resin 

obtained  from  Pistacia  Terebinthus,  once  used 
(with  hoi^efulness)  as  a  possible  remedy  for 
cancer  of  the  uterus. 

Chia.ncia.no.  See  Balneology  [Italy, 
Calcareous  Waters). 

Clliari'S  Saiping^itiS.  See  Fallopian 
Tubes  {Tumours). 

Chiasm  a. — A  decussation  or  crossing, 
especially  that  of  the  optic  nerves.  See 
Physiologt,  Senses  ( Vision) ;  Retina  and 
Optic  Nerve  {Affections  of  Optic  Nerve,  Symp- 
toms, etc.). 

Chicle -Pea.  See  Toxicology  {Food- 
Stuffs,  Vegetable,  Lathyrism). 

Chicken.    See  Invalid  Feeding  {Meats). 

Chicken-Breast.  See  Rickets  (C/m^- 
cal  Features,  Chest). 

Chicken -Pox.     See  Varicella.  See 

also  Infection  {Rules  for  Prevention) ;  Nephritis 
{Etiology) :  Skin  Diseases  of  the  Tropics 
{Infective). 

Chig^g'Oe. — The  chigger  or  Pulex  penetrans, 
a  sand-flea  common  in  tropical  Africa  and  China. 
See  Skin  Diseases  of  the  Tropics  {Caused  by 
animal  parasites). 

Chilblains.  See  Erythema  {Erythema 
pernio).  See  also  Alcohol  {External  uses) ;  Gan- 
grene {Frost-bite) ;  Gout  {Irregular,  Circulatory 
System) ;  Lupus  Erythematosus  {Diagnosis). 

Child.    See  Children. 

Childbed.    See  Puerpbrium. 

Childbirth.    See  Labour. 

Child-Crowing^.  See  Larynx,  Laryn- 
gismus Stridulus. 

Childhood.  <S'ee Children ;  Adolescent 
Insanity  ;  etc. 

Children.  See  Children,  Development 
and  Clinical  Examination  ;  Anaesthesia, 
Chloroform  {Points  in  Sp)ecial  Cases,  Children) ; 
Anesthesia,  Ether  ;  Ascites  {Causation,  in 
Children) ;  Bladder,  Injuries  and  Diseases 
{Calculus  Vesicae,  Lithotomy) ;  Diabetes  Mbl- 
litus  {Etiology) ;  Gastro-Intestinal  Disorders 
OF  Infancy  ;  Mesenteric  Glands  ;  New-born 
Infant  ;    Pneumonia,   Clinical   {Childhood) ; 


Pulse  {Frequency) ;  Rheumatism  in  Children  ; 
School  Children,  Medical  Examination  ; 
Syphilis  {in  Children) ;  Tetany  ;  Tuberculosis. 

Children,  The  Development 
and  Clinical  Examination  of. 
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The  child  differs  from  the  adult  not  only  in  his 
small  size,  his  softness,  and  his  inability  to  do 
things,  but  also,  very  importantly,  in  the  fact 
that,  if  he  is  healthy,  he  is  constantly  growing 
in  bulk,  in  endurance,  and  in  all  sorts  of  capacity. 
In  examining  sick  children,  therefore,  we  have 
not  only  to  face  the  ordinary  problems  of  clinical 
medicine,  but  we  are  also  continually  being  met 
with  the  question.  Is  the  patient  normal  for  his 
age  as  regards  growth  and  development  ?  If  we 
cannot  satisfy  ourselves  on  this  point,  we  are 
likely  to  miss  much  that  is  of  importance  in  the 
case.  In  dealing  with  the  investigation  of 
children,  therefore,  we  shall  begin  with  a  short 
account  of  such  facts  of  growth  and  develop- 
ment as  have  important  clinical  bearings,  and 
then  proceed  to  consider  the  examination  of  the 
various  organs  and  systems. 

Growth  in  Weight.  —  At  birth  the  baby 
weighs,  on  an  average,  about  7  lbs.  (5  to  12). 
During  the  first  two  days  there  is  a  loss  of  from 
8  to  10  oz.,  resulting  partly  from  the  passage  of 
urine  and  meconium,  and  partly  from  the  fact 
that  the  child  does  not  receive  enough  nourish- 
ment at  first  to  make  up  for  the  tissue  waste. 
On  the  third  day  a  gradual  increase  begins,  the 
birth -weight  being  reached  again  about  the 
tenth  day  of  life,  and  after  this  the  rise  con- 
tinues more  or  less  steadily.  The  gain  may 
vary  considerably  on  different  days,  but  the 
average  daily  increase  is  about  |-1  oz.  during 
the  first  five  months,  and  from  oz.  during 
the  rest  of  the  first  year. 
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By  tlie  end  of  tlie  fourth  month  the  baby's 
weight  should  be  nearly  double,  and  by  the  end 
of  the  ftrst  year  about  three  times,  its  original 
figure.  During  the  second  year  the  child  gains 
from  5  to  6  lbs. ;  during  the  third,  about  4^ 
lbs.,  and  during  the  fourth,  fifth,  and  sixth, 
about  4  lbs.  a  year.  Thus  l)y  the  end  of  the 
sixth  year  the  weight  is  about  six  times,  and 
at  fourteen  years  twelve  times,  as  great  as  at 
birth. 

The  advantage,  from  a  clinical  point  of  view, 
of  weighing  infants  regularly  is  very  great.  By 
it  we  can  gauge  more  simply  and  surely  than  in 
any  other  way  the  extent  to  which  a  particular 
diet  is  being  assimilated.  If  a  yovnig  child  is 
losing  weight,  or  even  not  gaining  it  for  some 
weeks,  this  is  to  be  regarded  as  an  important 
morbid  symptom,  and  its  cause  searched  for. 

Growth  ix  Length. — The  average  length  of 
a  new-born  baby  is  19i  or  20  in.  During  the 
first  six  months  ho  grows  from  4  to  5  in.,  and 
in  the  second,  3  to  4  in.  During  the  second 
year  he  gains  from  3  to  5  in. ;  during  the 
third,  2  to  3^ ;  and  during  the  fourth,  2  to  3. 
After  this  the  gain  is  rather  less,  and  amounts 
to  1 1  to  2  in.  every  year.  By  the  end  of  the 
fifth  year  the  child  has  generally  doubled  his 
original  length. 

Severe  chronic  dyspeptic  disturbance  and  any 
other  morbid  conditions  which  profoundly  inter- 
fere with  the  general  health  arc  aiit  to  lead  to 
dwarfing.  Rickets,  if  severe  during  early 
infancy,  has  often  this  effect.  Chronic  disease 
or  defect  of  the  brain  generally  interferes 
markedly  with  the  growth  of  the  body. 

Dentition. — (A)  'The  Temporary  Teeth. — The 
temporary  or  milk  teeth  are  twenty  in  number. 
The  following  may  be  given  as  the  usual  ages 
at  which  they  appear  : — • 

(1)  Lower  central  incisors       .    6  to  9  months. 

(2)  Upper  central  and  upper 

lateral  incisors       .        .    8  to  11 

(3)  Lower  lateral  incisors,  and 

lower   and    upper  first 

molars  .        .        .        .  12  to  15  ,, 

(4)  Lower  and  upper  canines  .  18  to  24  „ 

(5)  Lower  and  upper  second 

molars  .        .        .        .  24  to  30  „ 

The  teeth  normally  come  in  pairs — a  tooth 
on  one  side  cutting  the  gum  about  the  same 
time  as  the  corresponding  one  on  the  other 
side.  Those  in  the  lower  jaw  appear  a  little 
earlier  than  the  corresponding  ones  above, 
except  in  the  case  of  the  lateral  incisors.  The 
intervals  between  the  cutting  of  the  different 
groups  of  teeth  may  vary  considerably  in  healthy 
children,  but  the  order  in  which  they  appear 
seldom  varies.  Irregularity  in  their  order,  and 
the  appearance  of  teeth  singly,  instead  of  in 
pairs,  is  an  indication  of  rickets.  Sometimes 
teething  begins  unusually  early,  and  infants 
may  even  be  born  with  one  or  more  teeth 


through  the  gum.  Eai'ly  dentition  has  no 
special  clinical  significance.  Delayed  dentition 
sometimes  occurs  without  any  apparent  inter- 
ference with  the  child's  health.  Generally, 
however,  it  is  attributable  to  rickets,  and  this 
disease  should  always  be  suspected  if  a  chilfl 
has  no  teeth  at  ten  months. 

Hymptoma  of  Teething. — In  many  cases  no- 
thing unusual  is  noticed  in  the  general  condition 
of  the  child  while  the  teeth  are  appearing 
through  the  gum,  and  there  is  little  or  no  local 
disturbance.  Often,  however,  there  are  signs 
that  the  baby  has  pains  in  its  jaw  when  the 
teeth  are  coming,  and  there  may  also  be  local- 
ised inflammation  of  the  gum  and  greatly 
increased  secretion  of  saliva.  With  or  without 
these  local  s^'mptoms  we  often  find  rise  of 
temperature,  restlessness,  loss  of  sleep,  and 
irritability.  The  appetite  also  may  be  lost,  and 
there  may  be  constipation  or  slight  diarrhoea. 
Often  the  child  loses  weight.  Less  frequently 
slight  temporary  neuroses  develop,  e.g.  there 
may  be  a  constant  winking  of  the  eyes,  or  a 
frequently  recurring  cough  or  rapidity  of 
breathing  without  any  pulmonary  disease. 

Some  children  show  a  tendency  to  certain 
diseases  at  the  time  of  teething  which  they  do 
not  seem  to  have  at  other  times.  Thus  it  is 
not  very  uncommon  to  find  a  child  who  with 
the  appearance  of  each  new  set  of  teeth  has  an 
attack  of  diarrhoea  or  bronchitis  which  resists 
treatment  stubbornly  while  the  teeth  are  in 
process  of  appearing,  but  which  rapidly  re- 
covers (under  otherwise  similar  conditions)  when 
they  are  through.  Similarly,  we  see  infants 
with  eczema  who  have  a  marked  relapse  with 
each  new  group  of  teeth  ;  and  often  an 
obstinate  eruption  will  disappear  almost  spon- 
taneously whenever  all  the  teeth  have  pierced 
the  gum. 

The  place  of  dentition  as  a  factor  in  the 
causation  of  disease  is  a  matter  which  has  been 
much  disputed.  There  can  be  no  doubt  that 
teething  is  not  in  itself  a  cause  of  death,  and 
that  its  influence  in  producing  and  predisposing 
to  disease  has  been  enormously  exaggerated. 
At  the  same  time  it  seems  equally  certain  that 
teething,  like  menstruation,  pregnancy,  and 
other  natural  states,  is  often  accompanied  by 
marked  symptoms  both  local  and  reflex,  and 
like  them  may  produce  temporarily  a  tendency 
to  disease  which  is  not  present  at  other  times. 
When  symptoms  due  to  teething  cause  alarm, 
this  is  not  because  they  are  themselves  such  as  to 
threaten  life,  but  because  they  are  apt  to  lead  us 
to  suspect  the  presence  of  some  serious  disease. 
Thus  an  attack  of  acute  bronchitis  is  probably 
in  no  respect  more  serious  in  a  teething  infant 
than  in  one  who  is  not  teething,  but  in  the 
former  there  may  be  an  increase  in  the  rapidity 
of  the  breathing  and  an  amount  of  fever 
present  which  make  the  case  simulate  one  of 
pneimionia. 
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The  diagnosis  that  the  symptoms  in  a  case 
are  due  to  dentition  can  rarely  be  made  with 
any  confidence  until  the  patient  is  well  on  the 
way  to  recovery. 

Treatment. — Lancing  the  gums  was  at  one 
time  very  largely  practised.  Now  it  is  not 
considered  advisable,  except  occasionally  when 
the  gum  is  swollen,  red,  and  tense  over  a  com- 
ing tooth,  and  the  child  is  suffering  local  pain 
or  showing  signs  of  reflex  nervous  disturbance. 
Under  these  circumstances  it  sometimes  gives 
marked  relief  and  can  do  no  harm. 

The  general  restlessness  and  irritability  of 
teething  children  may  be  relieved  by  a  few 
grains  of  antipyrin,  phenacetin,  or  bromide. 
An  aperient  generally  relieves  the  symptoms 
greatly. 

{B)  The  Permanent  Teeth. — The  permanent 
teeth  number  thirty-two.  The  order  and  usual 
time  of  their  appearance  is  as  follows  : — 

First  molars  ....  6  years 

Incisors .        .        .        .        .  7  to    8  „ 

Bicuspids       .       .       .       .  9  to  10  „ 

Canines         .        .        .        .  11  to  13  ,, 

Second  molars       .       .       .  12  to  15  „ 

Third  molars  (wisdom  teeth)  .  17  to  25  „ 

The  eruption  of  the  permanent  teeth  is  not  a 
usual  source  of  irritation  either  local  or  general 
in  childhood  ;  but  the  wisdom  teeth,  especially 
those  of  the  lower  jaw,  may  cause  some  distress 
when  they  appear. 

Development  of  Various  Glandular  Organs. 
— The  Salivary  Glands  and  the  Pancreas. — Not 
only  is  the  saliva  very  scanty  in  young  babies, 
but  it  is  also  deficient  in  diastatic  power.  After 
the  third  or  fourth  month  its  amount  and  its 
functional  capacity  increase,  but  it  is  only 
towards  the  end  of  the  first  year,  when  a 
number  of  teeth  have  usually  appeared,  that  its 
amylolytic  action  becomes  at  all  fully  established. 
The  action  of  the  pancreatic  secretion  on  starch 
is  practically  absent  at  birth,  and  develops, 
pari  passu,  with  that  of  the  saliva.  The  pan- 
creatic juice  is  relatively  active  in  digesting 
proteids  and  fats  even  in  new-born  infants. 

The  Stomach. — At  birth  the  stomach  has  its 
fundus  only  slightly  developed,  so  that  it  has  a 
tubular  shape  and  a  very  small  capacity.  Ac- 
cording to  Holt,  the  average  infant's  stomach 
can  contain  at  birth  only  14  oz.,  at  three  months 
4^  oz.,  at  six  months  6  oz.,  and  at  twelve  months 
9""oz. 

The  stomach  plays  a  less  important  part  in 
the  process  of  digestion  during  infancy  than  in 
later  life.  This  is  owing  to  the  gastric  juice 
being  scantier  and  less  powerful,  and  to  the  fact 
that  the  stomach  contents  are  not  allowed  to 
remain  very  long  in  it.  The  relatively  small 
proportion  of  hydrochloric  acid  in  the  gastric 
juice  of  infants  probably  helps  to  account  for 
their  characteristic  susceptibility  to  gastro  -  in- 
testinal infection. 


The  Intestine. — In  infants  the  intestine  is 
relatively  long,  and  its  muscular  wall  compara- 
tively feebly  developed.  This  latter  fact  helps 
to  explain  the  greater  tendency  to  constipation 
and  to  flatulent  distension  in  young  children. 

The  Thymus. — -The  thymus  gland  is  a  large 
organ  at  birth,  weighing  about  half  an  ounce, 
and  it  grows  until,  by  tlie  end  of  the  second 
year,  it  weighs  1^  to  2  oz. ;  after  that  age  it 
gradually  diminishes.  The  area  of  dulness  over 
the  manubrium  sterni  which  it  causes  must 
not  be  forgotten  in  examining  the  thorax  in 
babies. 

Development  of  the  Special  Senses. — Eye- 
sight.— Within  a  few  weeks  of  birth  most  infants 
are  evidently  pleased  by  a  brightly  coloured 
object  or  a  light.  By  the  third  month  the  child 
should  show  that  he  recognises  his  mother's 
face,  and  after  that  he  soon  gets  to  know  the 
look  of  many  things.  He  is  long,  however,  of 
being  able  to  distinguish  coloiu-s.  He  may 
know  red  and  yellow  in  the  first  twelve  months, 
but  will  not  probably  recognise  blue  and  green 
until  the  second  or  third  year. 

In  testing  the  sight  in  an  infant,  we  may  try 
if  he  follows  a  lighted  match  or  other  bright 
object  with  his  eyes,  whether  he  seems  to  re- 
cognise his  mother  and  to  see  familiar  objects, 
such  as  toys  or  food,  approaching.  It  should 
also  be  noticed  if  his  pupils  contract  with 
light  and,  if  he  is  more  than  a  few  months  old, 
with  accommodation.  If  the  point  of  a  finger 
is  suddenly  brought  close  to  the  eyes  of  a  baby 
over  two  months  old  who  has  normal  sight,  it 
causes  winking. 

Hearing. — During  the  first  day  or  two  of  life 
all  children  are  deaf ;  but  by  the  second  week 
they  should  be  able  to  hear  loud  noises  quite 
well.  If  they  show  no  signs  of  doing  so,  it  may 
be  suspected  that  they  are  either  deaf  or  idiotic. 
Although  children  are  very  early  attracted  and 
pleased  by  noises,  they  cannot  usually  dis- 
tinguish even  their  own  mother's  voice  when 
three  months  old. 

Taste  and  smell  are  both  relatively  well 
developed  within  the  first  few  days  of  life.  If 
they  have  to  be  investigated  in  childhood, 
familiar  articles  of  food  generally  form  the  best 
tests. 

Sensihility  to  touch,  temperature,  and  pain  are 
not  very  acute  in  early  infancy.  To  be  satis- 
factory, the  examination  of  the  various  forms  of 
sensation  in  infancy  must  be  not  only  carefully 
made  but  frequently  repeated. 

Development  of  the  Voluntary  Motor 
Functions. — At  birth  the  infant's  actions  are 
automatic,  and  it  is  only  when  some  three  or 
four  months  have  passed  that  he  acquires  the 
power  to  execute  distinctly  voluntary  move- 
ments, such  as  turning  towards  those  he  is  fond 
of,  or  pushing  away  from  him  something  he  does 
not  like.  By  noticing  the  age  at  which  a  child 
acquires  the  power  to  execute  certain  move- 
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ments,  we  gain  information  as  to  his  muscular, 
and  to  some  extent  also  as  to  his  mental  de- 
velopment. 

If  a  finger  is  laid  in  an  infant's  palm  it  is 
generally  tightly  grasped,  and  if  tlie  child  is 
over  five  months  old  it  will  probably  also  be 
carried  towards  his  mouth.  Should  the  child's 
fingers  show  no  inclination  to  close  on  an  object 
placed  in  his  palm,  it  is  a  morbid  sign  suggest- 
ing usually  either  paralysis  or  great  mental  im- 
pairment. 

A  healthy,  normally  developed  baby  ought  to 
be  able  to  hold  his  head  up  when  he  is  three  or 
four  months  old,  accoi'ding  to  the  degree  of  his 
muscular  vigour.  Only  when  he  is  eleven  or 
twelve  months  old  does  he  permanently  acquire 
the  capacity  for  sitting  unsupported.  Some 
children  creep  before  they  walk,  as  early  per- 
haps as  the  ninth  month,  others  much  later.  A 
strong  baby  generally  begins  to  try  to  stand  by 
the  ninth  or  tenth  month,  and  he  may  be  able 
to  do  so  by  himself  by  the  eleventh  or  twelfth. 
Some  children  can  walk  before  the  end  of  the 
first  year,  others  not  till  they  are  nearly  eighteen 
months  old ;  fourteen  or  fifteen  months  is  per- 
haps the  average  age. 

Any  delay  in  the  acquisition  of  these  ordinary 
muscular  actions  requires  investigation.  It 
may  be  accounted  for  by  the  weakening  in- 
fluence of  a  recent  illness,  or  by  some  lesion  of 
the  bones,  joints,  or  muscles.  More  conunonly, 
however,  it  is  found  to  indicate  the  presence 
either  of  rickets  or  of  mental  deficiency. 

Development  of  Speech. — When  the  infant 
is  twelve  months  old  he  will  understand  a  good 
many  words,  and  may  be  able  himself  to  use 
one  or  two  with  a  definite  meaning.  During 
the  second  year  his  knowledge  of  words  in- 
creases fast,  and  before  the  end  of  it  he  may 
have  begun  to  use  short  phrases.  The  age, 
however,  at  which  normal  children  learn  to 
speak  varies  very  greatly. 

Should  a  child  be  unable  to  speak  by  the 
time  he  is  three  years  old,  the  cause  of  this 
should  be  investigated.  If  he  has  sufiered 
much  from  illness,  the  backwardness  in  speak- 
ing may  be  due  to  this  only,  and  will  in  that 
case  pass  off  as  he  regains  strength.  The  hear- 
ing should  be  carefully  examined ;  compara- 
tively slight  deafness  may  interfere  a  great  deal 
with  a  child's  progress  in  learning  to  speak. 
Perhaps  the  commonest  cause  of  delayed  speech 
is  intellectual  deficiency ;  the  mental  condition 
should,  therefore,  always  be  examined  in  such 
cases  {see  "Aphasia,"  "  Deafmutism  "). 

Order  and  Method  of  Clinical  Examina- 
tion.— When  our  patients  are  little  children  we 
have,  while  using  the  ordinary  methods,  to 
shorten  our  examination  as  far  as  possible  so  as 
not  to  exhaust  them,  and  also  to  avoid  very 
carefully  doing  am'thing  to  cause  them  fright 
or  annoyance.  As  a  general  rule,  while  in 
examining  adults  we  proceed  ni/tttem  by  system, 


investigating  in  turn  the  alimentary,  circulatory, 
respiratory,  and  other  organs,  in  young  children 
we  go  rather  by  methods.  We  inspect  first  as 
much  as  we  can  without  touching,  then  we  pal- 
pate all  over,  then  auscultate,  and  so  on.  There 
are,  however,  of  course,  many  exceptions  to  this 
rule. 

Before  commencing  the  physical  examination 
it  is  always  well  to  make  a  few  preliminary 
inquiries.  It  is  important,  for  example,  first  to 
ascertain  clearly  for  which  of  the  child's  ailments 
medical  advice  is  sought,  and  how  long  the  ill- 
ness has  lasted.  The  family  history  is  also  to 
be  inquired  into,  the  health  of  the  parents  and 
other  children,  the  state  of  the  mother  during 
her  pregnancy,  and  the  nature  of  the  labour 
when  the  child  was  born.  The  previous  health, 
development,  and  feeding  from  birth  onwards 
are  very  important,  and  special  inquiries  must 
be  made  as  to  any  symptom  of  congenital 
syphilis,  and  as  to  the  dates  of  occurrence  of 
any  of  the  infectious  diseases.  Full  details  of 
the  nature  and  order  of  onset  of  the  symptoms 
of  the  present  illness  should  always,  if  possible, 
be  obtained. 

While  these  inquiries  are  being  made,  the 
i  child  (who  should,  if  possible,  be  seated  on  his 
mother's  or  nurse's  knee)  has  time  to  grow 
accustomed  to  the  doctor's  presence.  At  the 
same  time  the  medical  man,  without  coming  too 
near,  may  learn  much  to  guide  him  in  his 
further  examination  of  the  child.  Physiognomi- 
cal diagnosis  plays  a  far  greater  part  in 
infancy  than  it  does  in  later  life,  and  the 
physician  who  is  practised  in  this  art  will 
always  be  at  an  advantage.  He  must  not,  how- 
ever, trust  to  it  for  such  information  as  can 
only  be  acquired  with  accuracy  from  the  ordi- 
nary and  more  laborious  methods  of  examination. 
The  state  of  development  and  nutrition,  the 
complexion  and  expression,  and  the  form  of 
the  head  and  other  uncovered  parts  are  to  be 
specially  noticed,  as  well  as  any  traces  of 
rickets,  syphilis,  or  other  disease.  The  child's 
demeanour  and  the  attitude  he  assumes  are  also 
very  significant.  The  number  and  character  of 
the  respirations  should  be  observed,  and  the 
nature  of  the  cough  and  of  the  voice  in  speak- 
ing or  crying  is  also  worthy  of  notice. 

Then  comes  palj^ation,  and  the  pulse  is  gener- 
ally felt  first,  lest  its  rate  should  be  altered  by 
fright  or  annoyance  due  to  the  further  examina- 
tion. A  shy  child's  pulse  will  be  easiest  felt 
while  his  mother  keeps  his  hand  in  hers.  The 
abdomen  and  thorax  are  next  palpated,  without 
the  child's  position  being  changed  (at  first,  at 
any  rate).  The  hand  is  also  passed  over  the 
chest  to  feel  the  amount  of  rickety  beading,  if 
any  is  present,  and  the  position  and  character 
of  the  heart's  impulse.  The  consistence  of  the 
muscles  and  the  mobility  of  the  joints  should 
next  be  examined,  and  the  state  of  the  ossifica- 
tion of  the  cranium  and  possible  presence  of 
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enlarged  glands  in  the  neck  should  not  be  over- 
looked. 

Auscultation  should  generally  be  practised 
before  percussion,  as  being  less  likely  to  cause 
annoyance,  and  immediate  auscultation  is  some- 
times less  resented  than  the  use  of  a  stetho- 
scope. 

Then  comes  percussion  ;  and  lastly  the  mouth 
and  tongue  have  to  be  inspected,  and  the  gums 
and  fauces  seen,  and,  if  necessary,  felt.  This  is 
the  part  of  the  examination  which  is  most  likely 
to  make  the  child  cry,  and  therefore  it  is  left  to 
the  end.  The  tempei-ature  may  be  taken  at  any 
time  before  or  during  the  examination. 

The  Head. —  In  examining  the  head  we  must 
note  its  size,  shape,  and  ossification,  including 
the  condition  of  the  fontanelle  and  sutures. 

Size. — At  birth  the  average  circimiference  of 
the  infant's  head  is  13  to  13|  inches.  During 
the  first  six  months  it  gains  about  3  inches.  At 
the  end  of  the  first  year  the  head  measures 
about  18  inches  ;  at  two  years  old  about  19  ;  at 
five  20  to  20i ;  and  at  ten  years  about  21 
inches.  There  are,  however,  considerable  varia- 
tions in  the  size  of  the  normal  child's  head.  As 
a  general  rule,  where  the  head  is  unusually 
large  or  small  from  causes  which  interfere  with 
the  health  of  the  brain  it  has  also  a  characteristic 
shape. 

Shape. — In  rickets  the  cranium  is  square  and 
sometimes  asymmetrical ;  sometimes  it  presents 
a  natiform  or  bossed  appearance  {see  "Rickets"). 
The  hydrocephalic  cranium  is  large  and  rounded  ; 
that  of  microcephalus  small,  with  a  receding 
forehead  and  a  pointed  vertex. 

Ossification. — This  is  investigated  by  palpating 
the  anterior  fontanelle,  the  sutures,  and  the  back 
of  the  head  (for  craniotabes). 

The  Fontanelle. — The  normal  fontaiielle  (i.e. 
anterior  fontanelle)  is  rhomboid  in  shape  with 
not  very  thin  edges,  and  its  membrane  is 
stretched  somewhat  tensely  between  these,  so 
that  its  surface  is  about  the  level  of  the  sur- 
rounding bones.  It  presents  a  slight  pulsation 
transmitted  to  it  from  the  arteries  at  the  base 
of  the  brain,  and  a  systolic  murmur  is  often 
audible  over  it.  As  the  child  grows  older  the 
fontanelle  gradually  diminishes  in  size,  and  it 
is  usually  closed  between  the  fifteenth  and 
eighteenth  months,  or  at  latest  before  the  end 
of  the  second  year.  It  is  changed  in  various 
ways  in  disease.  If  there  is  much  thinning  of 
the  bony  edges  of  the  fontanelle,  this  indicates 
rickets  or  long-continued  increase  of  the  intra- 
cranial pressure. 

Alterations  in  the  tension  and  level  of  the  mem- 
brane give  valuable  information  as  to  the  state 
of  the  cranial  contents.  Slight  increase  of 
tension,  with  bulging,  indicates  cerebral  hyper- 
semia,  active  or  passive,  and  is  therefore  met 
with  in  fever,  in  whooping-cough  and  bronchitis, 
and  always  temporarily  when  the  child  coughs 
or  cries.    Creat  tension  with  marked  bulging  I 


means  considerable  increase  in  the  contents  of 
the  skull,  and  is  found  with  hydrocephalus, 
intracranial  tumour,  and  cerebral  haemorrhage. 
Abnormal  depression  of  the  membrane  indicates 
lowering  of  the  vital  powers.  It  is  met  with  in 
acute  diarrhoea  and  in  other  exhausting  condi- 
tions, which  call  for  stimulant  and  supporting 
treatment.  When  an  infant  presents  symptoms 
which  lead  one  to  suspect  intracranial  disease,  a 
normal  condition  of  the  fontanelle  is  always  a 
reassuring  sign. 

Alterations  in  the  size  and  date  of  closing  of 
the  fontanelle  are  also  important.  Great  delay 
in  closure,  so  that  the  fontanelle  is  too  large 
for  the  age  of  the  child,  is  met  with  in  rickets, 
in  chronic  hydrocephalus,  and  in  cretinism. 
Premature  closure  is  a  valuable  early  sign  of 
microcephalus. 

The  Sutures. — Any  gaping  of  the  sutures  or 
thinning  of  their  bony  margins  has  the  same 
significance  as  enlargement  of  the  fontanelle. 

The  Neck. — The  state  of  the  lymphatic  glands 
in  the  neck  should  be  noted  as  a  matter  of 
routine.  If  any  are  enlarged,  the  area  of  skin 
or  mucous  membrane  connected  with  these 
must  be  carefully  examined. 

Stiffness  of  the  neck  must  not  be  overlooked. 
Sometimes  it  is  due  to  muscular  rheumatism, 
sometimes  to  cervical  caries.  It  is  sometimes  a 
symptom  of  basal  meningitis,  or  some  other 
intracranial  disease. 

The  Back. — In  addition  to  the  characteristic 
curvatures  due  to  Pott's  disease  and  rickets,  we 
have  to  look  out  for  the  apparent  kyphosis 
which  is  due  to  paralysis  of  the  back  nniscles 
from  any  cause.  We  have  also  to  remember 
that  inability  to  hold  the  back  straight  is  a 
common  symptom  of  idiocy.  Any  lack  of 
suppleness  and  any  tenderness  on  free  move- 
ment of  the  spine  should  arouse  suspicion  of 
tuberculous  spine-disease. 

The  Limbs. — The  state  of  the  circulation  in 
the  extremities,  the  development  of  the  muscles, 
the  configuration  of  the  bones,  and  the  size  and 
movements  of  the  joints  have  all  to  be  examined. 
Pain  on  movement  of  one  or  more  limbs  may  be 
an  early  and  important  sign  of  infantile  scurvy, 
or  of  syphilitic  epiphysitis,  or  may  be  due  to  a 
subperiosteal  fracture.  Clubbing  of  the  finger- 
ends  may  throw  considerable  light  on  the 
nature  of  an  obscure  heart  or  lung  case,  and 
the  presence  of  tuberculous  or  syphilitic  disease 
of  a  finger  may  help  to  elucidate  the  nature  of 
a  brain  lesion.  In  children  with  any  manifesta- 
tion of  rheumatism,  careful  search  should  always 
be  made  over  the  bony  prominences  of  the  limbs 
for  rheumatic  nodules. 

The  Mouth  and  Throat. — The  Lijys. — The 
appearance  of  the  lips  is  mainly  useful  as  an 
index  of  the  state  of  the  circulatory  system 
(anaemia,  cyanosis,  etc.). 

The  Tongue. — In  young  infants  the  tongue  is 
more  or  less  coated,  owing  to  the  scantiness  of 
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the  saliva.  In  older  children  we  often  meet 
with  the  so-called  "  mapped  "  or  "  <z:eographical 
tongue."  This  condition  has  nothing  to  do 
with  syphilis,  and  has,  indeed,  little  practical 
importance. 

The  Teeth. — In  examining  the  teeth  we  have 
to  note  the  stage  of  progress  of  dentition  and 
also  any  abnormalities  of  form  svich  as  those 
characteristic  of  congenital  syphilis.  Flattening 
of  the  tips  of  the  more  prominent  teeth  in  both 
jaws  indicates  that  the  patient  grinds  his  teeth. 

The  Gums. — Various  forms  of  stomatitis  (q.v.) 
exert  their  most  characteristic  effects  on  the 
gums.  Sponginess  of  the  gums  should  always 
suggest  the  probability  of  scurvy  being  present, 
although  sometimes  it  occurs  as  a  merely  local 
condition. 

The  Palate. — In  examining  the  hard  palate  in 
very  young  infants  we  often  see  little  yellowish 
nodules  in  the  mucous  membrane  near  the 
mesial  line.  These  are  called  "  epithelial 
pearls,"  being  composed  of  degenerated  epi- 
thelial cells.  They  have  no  clinical  significance, 
and  rapidly  disappear. 

The  Throat. — In  feverish  cases  of  any  kind 
the  examination  of  the  throat  must  never  be 
omitted.  In  carrying  this  out  it  is  of  great 
importance  to  ensure,  to  begin  with,  that  the 
child  is  in  such  a  position  that,  when  his  mouth 
is  opened,  the  light  will  at  once  fall  on  the  back 
of  the  throat.  It  is  also  necessary  to  take  pre- 
cautions against  possible  struggling  on  the  part 
of  the  patient.  The  handle  of  an  ordinary 
spoon  forms  the  best  tongue-depressor,  being 
less  likely  to  alarm  the  child  than  any  special 
spatula. 

Digital  examination  of  the  pharynx,  fauces, 
and  naso-pharynx  is  very  important,  especially 
in  young  infants,  in  whom  it  is  often  difficult  to 
get  a  satisfactory  view  of  these  parts.  It  is 
especially  called  for  when  there  is  a  possibility 
of  retropharyngeal  abscess. 

The  Abdomen. — Inspection. — In  young  chil- 
dren the  abdomen  is  normally  more  prominent 
than  in  the  adult.  This  is  due  partly  to  the 
relatively  large  size  of  the  liver  and  the  narrow- 
ness of  the  thorax,  and  partly  to  the  fact  that 
the  bowels  are  more  readily  distended  by  flatu- 
lence owing  to  the  weakness  of  their  walls 
and  those  of  the  abdomen.  Any  dilatation  of 
the  superficial  veins  and  any  redness  about  the 
umbilical  region  must  be  noticed. 

Retraction  or  hollowing  out  of  the  abdomen 
is  a  very  significant  sign  of  cerebral  disease. 

Palpation. — Tenderness  on  palpation  of  the 
abdomen,  if  at  all  well  marked,  usually  indicates 
the  presence  of  peritonitis  or  some  other  form 
of  inflammation.  Enlargement  of  the  abdominal 
organs  and  tumours  are  generally  easily  felt, 
provided  the  children  do  not  resist,  and  a 
combined  rectal  and  abdominal  examination  is 
especially  useful.  In  all  cases  of  difficulty  it 
is  advisable  to  give  chloroform. 


Percussion. — Percussion  is  useful  in  determin- 
ing the  state  of  the  stomach  and  bowels,  and  in 
confirming  the  results  of  palpation.  It  is  also 
of  great  value  in  ascertaining  the  presence  of 
free  fluid  in  the  peritoneum. 

The  Liver. — The  lower  margin  of  the  liver 
can  usually  be  made  out  by  palpation  as  well  as 
percussion.  It  reaches  a  little  below  the  costal 
margin  in  the  right  mamillary  line.  Diminution 
in  size  of  the  liver  is  very  rare.  Enlargement 
is  common,  and  may  be  due  to  fatty  accumula- 
tion, waxy  disease,  cirrhosis,  passive  congestion, 
and  various  other  causes. 

The  iip)leen. — The  spleen  is  best  investigated 
in  children  by  palpation.  To  examine  it  you 
stand  on  the  child's  right  side,  and,  placing  the 
right  hand  on  the  left  side  of  the  alxlomen  with 
the  first  two  fingers  over  the  left  hypochondrium, 
press  gently  inwards  and  upwards.  In  some 
cases  where  the  spleen  is  normal  in  size,  and 
always  when  it  is  enlarged,  its  rounded  edge 
will  be  felt  as  a  soft  and  readily  movable  body. 
If  the  lower  edge  is  distinctly  below  the  level  of 
the  ribs  the  organ  may  be  regarded  as  abnor- 
mally large.  Sometimes  it  extends  right  down 
into  the  pelvis.  Enlargement  of  the  spleen  is 
common,  and  may  be  due  to  syphilis,  leucaemia, 
pseudo-leucEemia,  typhoid  fever,  tuberculosis, 
hepatic  cirrhosis,  and  other  causes. 

The  Mesenteric  Glands. — Tuberculosis  of  the 
mesenteric  glands  is  an  extremely  common  con- 
dition from  a  pathologist's  point  of  view.  Clin- 
ically, however,  it  is  only  occasionally  that  we 
are  able  to  make  sure  of  its  presence  during  life, 
as  in  many  of  those  cases  in  which  the  glands 
are  most  enlarged  there  are  other  changes  in 
the  abdominal  cavity  which  render  them  difficult 
of  palpation. 

Examination  op  the  FtECbs. — The  meconium 
which  the  infant  passes  during  the  first  three  or 
four  days  is  of  a  dark  greenish-brown  colour,  of 
a  viscid  semi-solid  consistence,  slightly  acid  in 
reaction,  and  without  odour.  It  is  sterile  at 
birth,  but  within  a  few  hours  micro-organisms 
find  their  way  into  it  through  the  anus.  After 
four  or  five  days  the  motions  cease  to  contain 
meconium,  and  assume  the  charactei's  of  normal 
infantile  fteces. 

Normal  Faeces. — In  a  healthy  breast-fed  bab}' 
the  motions  are  from  two  to  four  in  number 
daily  during  the  first  month  or  two,  and  usually 
two,  but  sometimes  oi\\y  one,  daily  after  that. 
They  are  of  an  orange-yellow  colour,  and  of  a 
uniform  semi-solid  consistence.  Their  reaction 
is  acid,  and  they  have  a  slightly  sour  but  not 
offensive  odour.  The  stools  of  a  hand-fed  infant 
are  similar,  so  long  as  his  food  resembles  breast- 
milk  in  composition  and  is  well  digested. 

The  motions  of  a  healthy  child  may  vary  in 
number,  consistence,  colour,  reaction,  and  odour 
according  to  the  character  of  the  food  given 
him.  The  number  of  tlie  motions  is  increased 
and  the  consistence  lessened  by  increase  of 
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cream  in  the  food,  and  they  become  fewer  and 
more  solid  if  the  cream  is  lessened  or  the  casein 
increased.  The  colour  depends  for  its  shade 
largely  on  the  percentage  of  fat,  being  lighter  if 
this  is  small  in  amomit.  The  darkening  of  the 
fseces  by  bismuth  and  iron  is  to  be  remembered. 
The  reaction  may  become  alkaline  from  changes 
taking  place  in  the  incompletely  digested  pro- 
teids.  The  addition  of  beef-tea  or  raw-meat 
juice  to  the  diet  of  a  milk-fed  baby  causes  the 
faeces  to  acquire  an  ofiensive  odour. 

By  the  end  of  the  first  dentition  the  motions 
have  assumed  a  brownish  colour,  and  are  usually 
formed. 

Abnormal  Faeces. — The  appearance,  reaction, 
and  other  characters  of  the  motions  may  be 
greatly  changed  by  disease  (.see  "  Gastro-Intes- 
tinal  Disorders  of  Infancy ").  When  a  large 
amount  of  mucus  is  recognisable  by  the  naked 
eye  in  the  motions,  it  generally  indicates  disease 
of  the  large  intestine. 

Pus  is  found  in  the  stools  in  cases  of  ulcera- 
tion of  the  bowel,  and  also  in  severe  catarrh. 

Blood  is  passed  under  a  great  variety  of  con- 
ditions. When  pure  blood  comes  in  any  quantity 
from  a  child's  bowel,  apart  from  diarrhoea  or 
ulceration,  it  generally  comes  from  a  rectal 
polypus.  In  young  infants  the  presence  of  a 
small  amount  of  blood  in  the  motions  is  often 
due  to  an  anal  fissure.  Copious  haemorrhage 
from  the  stomach  and  bowel  in  new-born  chil- 
dren (melsena  neonatorum)  is  fortunately  rare, 
but  it  is  comparatively  common  to  meet  with 
cases  of  spurious  melsena  in  which  blood  which 
has  come  from  the  nose  or  elsewhere  has  been 
swallowed  and  has  been  passed  with  the 
motions. 

Fragments  of  membrane  are  found  in  the 
stools  in  dysentery  and  in  croupous  enteritis. 
Worms  and  their  ova  are  often  present,  and 
foreign  bodies  such  as  earth,  sand,  stones,  etc., 
may  be  found  in  the  case  of  children  who  suffer 
from  pica. 

The  Circulatory  System. — The  Pulse. — The 
following  may  be  given  as  the  average  pulse- 
rate  in  healthy  children  at  different  ages  during 
sleep  or  perfect  quiet: — At  birth,  140  to  120 
per  minute;  6  to  12  months,  115  to  105  per 
minute;  2  to  6  years,  105  to  90  per  minute; 
11  to  14  years,  85  to  75  per  minute.  Mental 
emotion  and  bodily  exercise  may  quicken  the 
pulse  as  much  as  twenty  or  thirty  beats  in  the 
minute  ;  hence  the  great  importance  of  counting 
it  when  the  child  is  undisturbed.  While  the 
pulse-rate  itself  is  often  of  little  significance, 
its  ratio  to  the  respiration  -  rate  is  always 
important. 

Irregularity  of  the  pulse  is  not  uncommon  in 
children,  and  is  generally  of  little  importance. 
If,  however,  the  pulse  is  slow  as  well  as  irregular, 
it  is  worthy  of  careful  attention.  Such  a  con- 
dition of  pulse  sometimes  occurs  after  acute 
illness  without  any  serious  significance,  but  it 


is  also  a  common  early  symptom  of  intracranial 
disease. 

The  Heart. — The  heart  lies  more  horizontally 
in  infancy  than  in  later  life,  consequently  the 
apex-beat  in  children  under  four  years  is  gener- 
ally outside  the  nipple  in  the  fourth  intercostal 
space.  The  area  of  the  deep,  as  well  as  that  of 
the  superficial  cardiac  dulness  is  relatively  large 
in  childhood.  The  normal  heart-sounds  in  little 
children  are  peculiar  in  certain  ways.  The  first 
sound  is  louder  than  the  second  in  all  the  areas. 
The  pulmonary  second  sound  over  the  base  is 
normally  louder  than  the  aortic.  It  is  not  to 
be  regarded  as  accentuated  unless  it  is  found  to 
be  constantly  louder  than  the  first  sounds  over 
the  base,  when  the  child  is  at  rest.  Owing  to 
the  greater  conductivity  of  the  tissues  the  heart- 
sounds  are  heard  more  distinctly  all  over  the 
thorax  in  young  children  than  in  adults. 

When  heart-murmurs  are  found  they  may  be 
functional  in  character,  or  due  to  congenital 
malformation  or  to  the  result  of  endocarditis. 
Functional  heart-murmurs  are  very  rare  in  young 
children  ;  those  due  to  congenital  malformations 
are,  of  course,  much  commoner  than  in  later 
life.  When  valvular  disease  is  present  it  is 
always  of  importance  to  ascertain,  if  possible, 
whether  or  not  it  is  of  rheumatic  origin.  For 
this  purpose  inquiry  must  be  made  as  to  former 
rheumatic  manifestations,  and  the  patient  ex- 
amined for  present  signs  of  the  disease,  especially 
for  rheumatic  nodules. 

Respiratory  System. — Inspection — Form  of 
the  Chest. — In  the  normal  infant  the  chest  is 
more  cylindrical  than  in  the  adult,  and  its 
section  is  consequently  more  nearly  circular  in 
outline.  Its  shape  is  readily  altered  by  any- 
thing that  tends  to  soften  the  already  soft  chest- 
wall  or  to  interfere  with  the  free  expansion  of 
one  or  both  lungs.  The  commonest  alteration 
which  we  meet  with  is  the  deformity  charac- 
teristic of  rickets,  but  we  also  find  various 
degrees  of  pigeon-breast,  and  occasionally,  as  in 
adults,  unilateral  retraction  or  distension,  due 
to  pulmonary  or  pleural  disease  or  to  spinal 
curvature. 

Noticeable  enlargement  of  the  superficial  veins 
over  the  upper  part  of  the  chest  is  a  common 
symptom  of  enlarged  bronchial  glands. 

Movements  of  the  Chest.-— {a)  Their  CJiaracter. 
— The  respiratory  movements  of  the  chest  are 
slight  in  infants,  because  the  type  of  respiration 
in  them  is  almost  entirely  abdominal.  Indraw- 
ing  of  the  epigastrium  and  adjacent  parts  on 
inspiration  indicates,  with  a  normal  chest,  that 
sufficient  air  is  not  entering  the  lungs,  and  is 
an  important  sign.  In  broncho-pneumonia  it 
helps  us  to  gauge  the  extent  to  which  the  lung 
is  affected,  while  in  croup  its  presence  to  any 
marked  degree  is  one  of  the  main  indications 
for  immediate  surgical  assistance. 

If  the  chest  is  abnormally  collapsible  from 
rickets,  this  symptom  may  be  present  to  a  con- 
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siderable  degree  without  indicating  any  serious 
risk. 

{b)  Hate  of  the  Respiration. — In  young  infants 
the  rate  of  breatliing  is  very  variable,  and  it  is 
difficult,  tlierefore,  to  estimate  it  correctly.  At 
birth  the  number  of  respirations  per  minute 
varies  from  32  to  50,  and  during  the  first  year 
from  25  to  35.  During  the  second,  third,  and 
fourth  years  it  is  about  25  per  minute.  It 
varies,  like  the  pulse,  with  the  temperature  and 
with  the  mental  state. 

(Jenerally  the  important  point  to  determine 
is  not  merely  the  rate  of  the  breathing,  but  tlie 
ratio  between  that  and  the  pulse-rate.  The 
pulse-respiration  ratio  should  in  health  be  1  to 
3J  or  4,  and  any  great  disturbance  <jf  these 
proportions  is  of  clinical  significance.  Increased 
respiration -rate  witli  dyspnea  signifies  pul- 
monary disease.  Rapid  breathing  without 
dyspnoea  may  have  the  same  significance,  or  it 
may  arise  from  abdominal  distension  or  rickety 
deformity  of  the  chest.  It  is  also  met  with, 
and  sometimes  to  a  marked  extent,  in  the  irri- 
table states  which  sometimes  accompany  teething 
and  lith;icmia. 

Extra-auscultdtion.  —  Before  and  during  the 
physical  examination  of  the  child's  chest  it  is 
very  important  to  listen  carefully  to  his  breath- 
ing, his  cry,  and  his  cough. 

(1)  The  Brenthmy. — Snufflhij;  breathing  may 
be  due  to  ordinary  catarrh.  When,  however, 
it  persists  for  a  long  period,  or  occurs  apart 
from  other  catarrhal  symptoms,  it  always 
suggests  the  presence  of  syphilis. 

Snoring  during  sleep,  with  noisy  breathing 
wliile  awake,  and  a  nasal  tone  of  voice,  com- 
monly indicate  the  presence  of  enlarged  tonsils 
or  adenoids,  but  may  be  due  to  diplitheritic 
paralysis  of  the  palate.  Noiay  breathing  with 
dyspnoea,  chiefly  during  inspiration,  and  a  cry 
which  is  nasal  V)ut  not  generally  hoarse,  is 
characteristic  of  retropharyngeal  abscess. 

Deep  sighing  may  mean  very  little,  but  it  is 
one  of  the  symptoms  met  with  in  the  prodromal 
stage  of  tuberculous  meningitis. 

Laryngeal  or  strididous  breathing  in  young 
infants  is  most  frequently  due  to  congenital 
laryngeal  stridor,  l)ut  may  be  caused  by  laryn- 
gitis or  enlarged  bronchial  glands.  In  older 
children  it  often  indicates  the  presence  of  true 
or  false  croup,  or  of  some  other  form  of 
laryngeal  obstruction  such  as  polypi. 

Bronchiid  wlieezing  is  often  readily  audible  in 
bronchitis  of  tlie  larger  tubes  as  well  as  in 
asthma. 

(2)  The  Cry. — From  the  loudness  of  an 
infant's  cry  we  can  gauge  his  strength  to  a 
certain  extent.  If  he  cries  loud  and  long  we 
may  be  almost  sure  that  he  has  no  serious  acute 
condition  of  his  respiratory  passages.  A  hoarse 
laryngeal  cry  is  generally  a  symptom  of  con- 
genital syphilis  in  yotnig  infants. 

(3)  Tiie  Cough. — The    cough  is  loud  and 


clanging  at  the  beginning  of  an  attack  of  croup, 
and  husky  and  stridulous  at  a  later  stage.  In 
bronchitis  it  is  often  deep  and  harsh.  In 
pneinnonia,  with  accompanying  pleurisy,  it  is 
sujgu'essed  and,  painful.  If  a  child  coughs 
loudly  without  wincing,  you  may  be  sure  that 
he  has  not  got  acute  pleurisy.  A  loud,  noisy 
cough  at  night  and  in  the  morning  is  character- 
istic of  a  catarrhal  condition  of  the  throat  with 
or  without  dyspepsia.  If  the  cough  has  a  dis- 
tinctly p)aroxysmal  character,  this  is  always 
suggestive  of  whooping-cough,  especially  if  it  is 
worse  at  night,  and  sometimes  ends  in  vomiting. 
Markedly  paroxysmal  coughs,  however,  are  also 
met  with  in  empyema,  in  enlargement  of  the 
bronchial  glands,  and  in  some  cases  of  simple 
bronchitis. 

Tlie  Sputum. — It  is  only  when  children  are 
between  five  and  seven  years  old  that  they  begin 
to  expectorate  naturally.  Before  that  age  they 
swallow  the  sputum. 

Real  haemoptysis  is  rare  in  childhood.  In 
phthisis  it  only  occurs  as  a  late  symptom.  It 
is  most  frequently  met  with  in  whooping-cough. 

PhysicaI;  Examination  of  Chest. — Palpation. 
— In  examining  the  hmgs,  one  of  the  first  things 
to  do  is  to  ascertain  the  position  of  the  Itearfs 
apex-beat.  If  it  is  displaced,  this  throws  im- 
portant light  on  the  state  of  the  lungs. 

Vocal  fremitus  is  often  difficult  to  obtain  in 
children,  owing  to  the  quality  of  the  child's 
voice  and  his  unwillingness  to  speak  loud.  In 
infants  it  is  often  got  very  satisfactorily  during 
crying. 

Auscultation.  —  Little  children  often  hold 
their  breath  when  you  try  to  auscultate  them. 
This  is  annoying,  but  at  least  it  proves  that 
there  is  no  serious  lung-disease  present.  Loud 
crying  does  not  interfere  with  auscultation  veiy 
much.  The  long  breaths  which  it  necessitates 
make  any  accompaniments  to  the  breath-soiuids 
more  clearly  heard,  and  the  pauses  between  the 
cries  usually  allow  time  to  hear  the  heart- 
sounds  during  one  or  two  cardiac  revolutions. 
Whimpering  and  sobl)ing  are  much  more  trouble- 
some. 

The  brea  th-sounds  in  young  babies  are  naturally 
very  weak,  owing  to  the  feeble,  shallow  nature 
of  their  breathing.  As  the  children  grow  older 
they  get  gradually  louder,  and  by  about  the  age 
of  six  months  they  have  acquired  the  peculiar 
harsh  character  known  as  puerile. 

If  on  auscultating  a  child's  chest  the  breath- 
sounds  are  found  to  differ  in  loudness  on  the 
two  sides,  the  side  with  the  weaker  breathing 
is  almost  always  the  abnormal  one.  Abnormal 
weakness  of  the  breathing  is  met  with  in  the 
early  stages  of  pneumonia,  in  plexiritic  eftiision, 
in  collapse  of  the  lung,  and  in  pnemnothorax. 

Tubular  breathing  is  more  often  met  with  in 
pleurisy  with  efl'usion  in  children  than  in  adults, 
and  sometimes  leads  to  a  mistaken  diagnosis  of 
consolidation. 
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Friction  is  sometimes  difficult  to  make  sure 
of  in  young  babies,  and  we  have  to  depend  on 
the  catch  in  the  breath  and  the  evident  pain 
accompanying  it  to  confirm  our  diagnosis.  A 
peculiar  expiratory  rhythm  of  the  breathing  is 
very  characteristic  of  childhood.  In  this  there 
is  a  loud,  long  expiration  followed  immediately 
by  a  short  inspiration,  then  a  pause,  then  the 
loud  expiration  again,  and  so  on.  The  pause 
occurs,  therefore,  after  inspiration,  instead  of,  as 
normally  happens,  after  expiration.  This  type 
of  breathing  is  often  noticed  in  normal  children 
— especially  when  they  are  frightened.  It  is 
seen  markedly  in  pneumonia,  and  in  it  the  ex- 
pirations have  frequently  a  grunting  character. 

Vocal  resonance  can  generally  be  obtained  best 
in  young  children  when  they  are  crying. 

Percussion. — In  children  a  light  stroke  should 
always  be  used  in  percussion.  This  is  advisable, 
not  only  because  it  is  less  apt  to  annoy  the  child, 
but  also  because  it  is  more  likely  to  lead  to 
accurate  results.  Strong  percussion  over  a 
part  often  misleads  by  bringing  out  dulness  or 
resonance  from  underlying  organs. 

It  is  essential  to  see  that  the  patient  is  sitting 
straight.  Even  a  slight  twist  of  the  spine  may 
give  rise  to  distinct  differences  of  percussion- 
note  on  the  two  sides  of  the  chest.  We  must 
also  beware  of  the  differences  due  to  abnormal 
curves  of  the  ribs.  Too  much  importance  must 
not  be  attached  to  small  areas  of  partial  dulness 
in  a  child's  chest ;  but  at  the  same  time  it  is 
to  be  remembered  that  the  presence  of  fluid  in 
the  pleura  often  causes  less  absolute  duhaess  in 
children  than  might  be  expected. 

A  well-marked  cracked-pot  sound  can  often  be 
obtained  in  little  children  who  have  perfectly 
normal  lungs — especially  when  they  are  crying. 

Urinary  System.  —  In  yoving  children  the 
bladder  is  higher  than  in  later  life.  This  must 
always  be  remembered  in  tapping  the  abdomen. 

Micturition. — The  infant  may  pass  water  very 
soon  after  birth,  but  often  does  not  do  so  for 
twelve  or  even  twenty-four  hours.  During 
early  infancy  incontinence  is  the  normal  con- 
dition. Some  infants  have  acquired  a  certain 
control  over  their  bladder  by  eighteen  months 
old ;  in  others  this  comes  considerably  later. 
If,  however,  a  child  cannot  retain  his  urine  to  a 
considerable  extent,  during  his  waking  hours, 
by  the  time  he  has  reached  his  third  year,  he 
may  be  said  to  suffer  from  incontinence. 

Incontinence  of  urine  may  be  due  in  girls  to  a 
local  malformation,  and  in  both  sexes  to  con- 
ditions of  general  debility  or  to  various  severe 
organic  diseases  of  the  nervous  system.  In  the 
great  majority  of  cases,  however,  it  is  a  func- 
tional neurosis  (see  "  Urination  "). 

Retention  of  urine  is  much  less  common.  It 
may  be  the  result  of  extreme  phimosis  or  of  an 
impacted  calculus.  It  may  also  be  due  to  reflex 
irritation  from  an  anal  fissure,  or  from  thread- 
worms, or  to  central  causes,  such  as  meningitis. 


Dysuria  is  not  uncommonly  due  in  infants, 
as  well  as  in  older  children,  to  acid  urine.  In 
boys  it  is  sometimes  caused  by  phimosis  or  pre- 
putial adhesions.  Renal  colic  from  the  passage 
of  uric-acid  crystals  is  occasionally  met  with. 

The  Urine. — In  infants  some  idea  of  the 
colour  and  amount  of  the  urine  passed  may  be 
obtained  by  examining  the  napkins ;  but,  where 
it  is  possible,  a  proper  specimen  should  be 
collected. 

The  following  table  (Holt)  gives  the  average 
amounts  passed  at  different  ages : — 

First  twenty-four  hours 
Second  twenty-four  hours 
Three  to  six  days  . 
Seven  days  to  two  months 
Two  to  six  months 
Six  months  to  two  years 
Two  to  five  years 
Five  to  eight  years 
Eight  to  fourteen  years 


0  to  2  ounces 

^  3 

a  i>  "  )) 

3  „  8  „ 

5  ,,  13  ,, 

7  „  16  „ 

8  „  20  „ 
16  „  26  „ 
20  „  40  „ 
32  „  48  „ 


Allmmirmria  is  sometimes  present  normally 
during  the  first  ten  days,  owing,  apparently,  to 
the  passage  of  uric -'acid  crystals.  In  older 
children  its  significance  is  the  same  as  in  adults. 
All  cases  of  albuminuria  should  be  examined  for 
traces  of  recent  scarlatina. 

Honmaturia  is  found  in  acute  nephritis,  dis- 
eases of  the  bladder,  and  tumour  of  the  kidney. 
It  is  also  met  with  in  infantile  scurvy,  purpiira, 
malaria,  and  various  other  conditions. 

Pyuria  occurs  in  cystitis  and  pyelitis,  in  both 
cases  usually  with  acid  urine. 

Glycosuria  is  rarely  foiind  to  any  great  degree 
in  childhood. 

The  Integumentary  System.- — The  colour  of 
the  skin  as  well  as  its  state  as  to  moisture  and 
temperature  must  always  be  noted ;  and  it 
must  be  examined  for  oedema,  desquamation,  and 
eruptions. 

Cyanosis  setting  in  during  an  acute  illness  is 
often  of  great  importance  as  indicating  failure 
of  the  heart  or  the  degree  to  which  the  lungs 
are  afifected.  It  is  also  a  characteristic  symptom 
of  various  forms  of  blood  -  poisoning.  When 
habitually  present  it  generally  indicates  the 
presence  of  a  congenital  heart -lesion.  The 
peculiar  sallow  tint  of  the  skin  in  infantile 
scurvy,  congenital  syphilis,  and  other  cachectic 
conditions,  is  often  of  great  assistance  in 
diagnosis. 

Undue  perspiration  in  young  children  is 
usually  a  sign  of  rickets,  although  it  also  occurs 
in  various  forms  of  debility  and  in  blood-poison- 
ing. A  cold,  clammy  state  of  the  extremities 
should  draw  attention  to  the  state  of  the  diges- 
tion and  general  health. 

The  Temperature. — In  young  children  it  is 
generally  more  convenient  to  take  the  tempera- 
ture in  the  groin  than  in  the  axilla,  because  of 
the  attitude  they  assume  in  sitting  and  the  dis- 
position of  their  clothes.     In  important  cases 
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the  rectum  should  lie  preferred.  The  ther- 
mometer should  never  be  trusted  in  tlic  mouth 
in  young  children. 

The  normal  temperature  shows  greater  daily 
variations  in  infancy  than  in  adult  life,  but  its 
average  level  is  about  the  same.  There  is  a 
greater  tendency  for  the  temperature  to  vary 
upwards  and  downwards  on  slight  occasion. 

A  mihnormal  temperature  is  characteristic  of 
atrophy.  In  wasted  babies,  therefore,  a  tem- 
perature of  98°  or  99°  F.  may  denote  the  presence 
of  fever. 

Pyrexia  is  sometimes  caused  by  emotional 
excitement,  and  sudden  rises  of  temperature,  ai'e 
often  due  to  trivial  causes.  Continuous  pyrexia, 
however,  is  always  important.  A  high  tempera- 
ture occurring  between  the  second  and  fifth 
day  after  birth,  luiaccompanied  by  other  obvious 
symptoms  of  illness,  is  a  sign  that  tlie  infant  is 
not  getting  sufficient  nourishment. 

The  Nervous  System. — In  investigating  the 
presence  of  nervous  disease  in  children  we  have 
not  only  to  examine  for  the  usual  physical  signs, 
but  also,  especially  in  acute  cases,  to  make  care- 
ful inquiry  for  a  history  of  various  suggestive 
symptoms. 

Thus  we  may  ask  if  any  change  has  been 
noticed  recently  in  the  child's  disposition  and 
temper,  whether  he  has  complained  of  jjain  in 
the  head  or  elsewhere,  or  has  had  piiotophobia 
or  giddiness ;  whether  he  is  in  the  habit  of 
screaming  out  suddenly  or  sighing  heavily  or 
grinding  his  teeth ;  whether  he  vomits  or  is 
constipated,  and  if  he  has  had  convulsions. 

In  looking  for  physical  signs  we  must  not 
omit  to  notice  the  physiognomy,  the  condition 
of  the  fontanelle  and  of  the  superficial  cranial 
veins,  and  to  observe  if  the  pulse  is  irregular. 
The  state  of  the  pupils,  and  the  jiresence  of 
squint  or  nystagmus,  of  cervical  rigidity  or 
head-retraction,  are  also  important. 

Defects  of  ordinary  sensibility  are  less  com- 
mon in  children  than  in  adults.  Pain  on  move- 
ment of  a  limb  is  important,  but  is  not  often 
due  to  disease  of  the  nervous  system. 

In  investigating  any  apparent  loss  of  muscular 
power  in  a  child,  we  have,  firstly,  to  decide 
whether  it  is  a  true  paralysis  resulting  from 
the  pain  which  movement  causes,  from  extreme 
flabbiness  of  the  muscles,  or  from  some  mal- 
formation ;  and,  secondly,  if  a  true  paralysis, 
whether  it  is  due  to  a  lesion  of  the  brain,  cord, 
or  peripheral  structures,  or  is  a  so-called  func- 
tional palsy  such  as  may  be  met  with  in  hysteria 
or  as  the  result  of  peripheral  irritation. 

Tremor  is  a  rare  symptom  in  childhood,  but 
ciioreiform  or  athetoid  movements  are  commoner 
tiian  in  later  life. 

When  it  is  important  to  ascertain  the  con- 
dition of  the  electrical  reaction  in  a  young  child, 
it  is  generally  advisable  to  give  an  anrestlietic. 

Chill. — An  abnormally  low  state  of  the 


bodily  temperature,  with  shivering,  etc.,  as  in 
the  cold  stage  of  ague  {see  Malaria);  or  the 
chilling  of  the  body  by  exposure  to  cold,  or 
"catching  cold"  (see  Pleura,  Diseases,  Acute 
Fie  II r i!<y,  Et ioloijy) . 

C  h  i  1 1  i  e  Paste.    See  Capsici  Fructus. 

Chimneys.  —  In  the  construction  of  a 
house  the  chinmeys  should  have  straight  cir- 
cular flues,  separate  from  each  other,  and  should 
rise  3  feet  at  least  above  the  roof ;  in  ventila- 
tion they  are  of  the  greatest  use  as  outlets,  but 
ought  not  to  act  as  inlets  for  air  (cowls  heli^ 
to  prevent  the  inlet  action) ;  their  action  as 
outlets  is  due  largely  to  the  warmth  of  the  fire 
heating  the  air  below,  and  in  part  to  the 
aspirating  action  of  winds  blowing  across  the 
top.  In  Scots  law  (Public  Health  (Scotland) 
Act,  1897)  a  chimney  (not  that  of  a  private 
dwelling  -  house)  sending  out  smoke  in  such 
quantity  as  to  be  injurious  to  health  is  a 
"  general  nuisance." 

Chimney-Sweep's  Cancer.  »S'ee 

Scrotum  and  Testicle,  Di  SEASES  OF  {Epnthelioinci 
of  the  Scrotum). 

Chin-Cougfh.    See  Whooping-Cough. 

ChinOline. — Chinoline  or  quinoline 
(C.iHyN)  is  an  alkaloid  which  can  be  made  in 
various  ways,  e.</.  from  quinine,  aniline,  or 
glycerine,  and  which  is  closely  related  to  ben- 
zene and  pyridine.  See  Alkaloids  {ComjMsitioH 
and  Character). 

ChinOSOl. — A  proprietary  compound  of 
oxychiudline,  a  yellow  crystalline  powder,  witli 
antiseptic  properties ;  it  is  stated  that  1 5 
grains  of  it  in  a  pint  of  water  make  a  solution 
equal  to  1  in  40  carbolic  lotion  ;  it  belongs  to 
the  coal-tar  series,  is  non- poisonous  and  non- 
corrosive  ;  if  used  with  perchloride  of  mercury, 
both  are  rendered  inert. 

Chionablepsia. — Snow-blindness  (Gr. 
XiMV,  snow,  and  d/SXupLa,  blindness). 

Chirapsy. — Friction  or  rubbing  with  the 
hands.    Sec  Maternal  Impressions. 

Chiretta.  See  Pharmacology;  Pre- 
SCRII3ING.  —  Chirata  is  the  dried  plant  (root, 
stem,  leaves)  Sivertia,  chirata,  which  has  a  very 
bitter  taste,  and  contains  chiratin  (C^H^gOj^, 
bitter  princij^le)  and  ophelic  acid ;  it  is  a  bitter, 
but  as  it  contains  no  tannin  it  may  be  made 
up  with  iron.  Its  official  preparations  are  the 
Infusum  Chiratw  (dose,  i  to  1  fl.  oz.),  the 
Liijuor  ChiratcB  Concentratus  (dose,  to  1  fl.  dr.), 
and  the  Tinctura  Chiratoe  (dose,  i  to  1  fl.  dr.). 
For  Indian  Chiretta,  see  Andrographis. 

Chiropodist. — A  person  who  treats  dis- 
eases of  the  liands  and  feet,  but  more  especially 
(or  entirely)  corns  and  bunions. 
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Chloasma,. — A  pigmented  condition  of 
the  skin  in  which  yellowish  or  brownish  patches 
appear,  e.g.  in  pregnancy  {chloasma  xiterinum  or 
gravidarum),  or  in  tubercle  (aphthisicorimi),  or 
from  the  sun's  rays  [C.  caloricum),  or  from  the 
application  of  blisters  (C.  toxicum).  See  Lung, 
Tuberculosis  (Coviplications,  Integumentary/) ; 
Pregnancy,  Physiology  (Changes  in  the  Ski7i) ; 
Skin,  Parasites  {Tinea  Versicolor) ;  Skin,  Pig- 
mentary Affections  ;  Syphilis  {Diagnosis). 

Chlor-. — In  various  compound  words  chlor- 
occurs,  and  it  generally  signifies  that  chlorine 
enters  into  the  composition  of  the  substance  for 
which  the  word  stands.  In  other  cases  it  simply 
means  green  {e.g.  chlorosis).  In  addition  to  the 
words  separately  considered  infra,  the  following 
may  be  referred  to  here  :  chloracetamide  (formed 
from  acetamide  by  substituting  chlorine  for 
hydrogen) ;  chloracetone  (formed  from  acetone 
by  substituting  chlorine  for  hydrogen) ;  chlor- 
acetylene  (a  chlorine  substitution  compound  of 
acetylene) ;  chloralantipyrine  (a  compound  of 
chloral  and  antipyrine,  acting  as  a  hypnotic) ; 
chloraloin  (a  substance  formed  by  passing 
chlorine  gas  through  solution  of  aloin)  ;  chloral- 
ose  (a  substance  formed  by  reaction  of  anhydrous 
chloral  and  glucose,  and  acting  as  a  hypnotic) ; 
chlor-alum  (impure  chloride  of  aluminium,  act- 
ing as  a  disinfectant);  chloramyl,  chloraniline, 
chlorbenzene,  chlorcaffeine,  chlorcamphor,  chlor- 
cyanogen,  chloretone,  etc.  etc. 

Chloral  Hydrate.  See  also  Anal- 
gesics AND  Anodynes  ;  Colour  Vision  {Acquired 
Colour  -  Blindness) ;  Convulsions,  Infantile  ; 
Drug  Eruptions  {Erythematous) ;  Eclampsia 
{Treatment) ;  Hypnotics  ;  Labour,  Precipitate 
AND  Prolonged  {Faults  in  the  Soft  Passages) ; 
Pharmacology  ;  Prescribing  ;  Purpura  {Symp- 
tomatic Purpura,  Toxic ) ;  Temperature  ( De- 
pression); Toxicology  {Organic  Poisons,  Chloral 
Hydrate).  —  Chloral  Hydras  consists  of  clear, 
translucent  crystals,  with  a  characteristic  aro- 
matic odour,  and  a  bitter,  pungent  taste.  It 
liquefies  on  heating,  and  is  readily  soluble  in 
water,  alcohol,  ether,  and  certain  oils.  A  thick 
oily  liquid  results  when  it  is  mixed  with  camphor 
or  menthol.  It  is  given  in  doses  of  5-20  grs. 
Preparation — Syrupus  Chloral,  each  fluid  drachm 
containing  10  grs.  Dose — ^-2  drs.  Chloral  is  a 
pure  hypnotic,  causing  a  natural  sleep,  which  is 
not  followed  by  any  unpleasant  after  effects. 
It  has  no  analgesic  action,  however,  and  is  there- 
fore of  little  use  alone  in  conditions  associated 
with  severe  pain,  such  as  neuralgia.  Its  ad- 
ministration is  of  most  value  in  cases  of  simple 
sleeplessness,  especially  if  associated  with  rest- 
lessness and  excitement ;  in  such  cases  it  may 
with  advantage  be  combined  with  bromide.  On 
account  of  its  depressant  action  it  must  be  given 
with  caution  to  patients  labouring  under  cardiac 
or  respiratory  embarrassment.    It  is  a  strong 


irritant,  and  may  cause  vomiting  unless  taken 
well  diluted.  If  the  patient  is  for  any  reason 
unable  to  swallow,  it  may  be  adniinistered  by  the 
rectum  or  hypodermically.  There  is  a  strong 
tendency  for  the  formation  of  a  chloral  habit, 
and  its  use  as  a  regular  sedative  and  hypnotic 
in  chronic  diseases  is  therefore  contra-indicated. 
The  following  are  some  of  the  diseases  for  which 
it  is  recommended — mania,  delirium  tremens, 
whooping-cough,  convulsions,  tetanus,  strych- 
nine poisoning,  severe  chorea,  chorea  of  preg- 
nancy, asthma,  eclampsia,  and  uraemia  with 
nervousness  and  restlessness. 

Ch  loralam  ide. — A  hypnotic  compound. 
Chloral  formamide,  given  in  doses  of  15  to  40 
grains ;  it  is  not  official ;  it  dissolves  only 
slowly  and  imperfectly  in  water,  but  better  in 
acid  solutions.  It  is  said  that  the  proprietary 
preparation  chlorobrom  resembles  a  mixture  of 
chloralamide  and  bromide  of  potassium.  See 
also  Heart,  Myocardium,  Diseases  {Treatment, 
Medicinal,  Sleeplessness). 

Chloral  ism. — Chronic  poisoning  due  to 
the  chloral  habit.    See  Toxicology. 

Chlorate  of  Potash.  See  Potassium; 
Pregnancy,  Intra  -  Uterine  Diseases  {Intra- 
uterine Therapeutics) ;  Prescribing. 

C h  I O ret O n e. — Chloretone  (CCI3  (CH3)2C. 
OH)  is  a  trichloro-derivative  of  tertiary  butyl 
alcohol  (C^HgOH),  obtained  by  slowly  adding 
caustic  potash  to  equal  weights  of  chloroform 
and  acetone  ;  it  is  anaesthetic  (like  cocaine)  and 
antiseptic.  See  Nose,  Examination,  Local 
An^5Sthetics. 

Chloric  Ether. — Spiritiis  Chloroformi, 
one  of  the  official  preparations  of  chloroform, 
given  in  doses  of  5  to  20  m.,  or  in  larger  doses 
(20  to  40  m.)  if  for  one  administration.  See 
An/Esthesia,  Chloroform  ;  Prescribing. 

Chloride  of  Ethyl,  ^ee  Anaesthesia, 
Ethyl  Chloride;  Teeth  {Tooth  Extraction). 

Chlorides.  See  Diet  {Mineral  Constitu- 
ents) ;  Urine,  Pathological  Changes  in  {In- 
organic Constituents,  Chlorides). 

Chlorinated  Lime.    See  Chlorine. 

Chlorinated  Soda.    See  Chlorine. 

Chlorine. — A  greenish  -  yellow  gas  with 
intensely  irritating  properties.  It  is  not  official, 
but  is  represented  by — 

1.  Calx  Chlorinata,  bleaching  -  powder,  con- 
taining 33  per  cent  of  available  chlorine,  which 
it  gives  off  on  exposure  to  air.  Preparation — 
Liquor  Calcis  Chlorinatse,  a  1  in  10  solution. 

2.  Liquor  Soda  Chlorinatce,  made  by  mixing 
solutions  of  sodium  carbonate  and  chlorinated 
lime.    Dose — 10-20  m. 
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Chlorinated  lime  is  largely  employed  as  a 
disinfectant  for  drains,  etc.,  and  chlorine  gas  was 
at  one  time  a  popular  disinfecting  agent  for 
rooms  after  infectious  disease.  Weak  chlorine- 
containing  solutions  are  sometimes  used  as 
mouth  washes  and  gargles  in  septic  conditions 
of  the  mouth  and  throat.  It  has  also  been 
strongly  recommended  as  an  internal  antiseptic 
in  typhoid  fever. 

Chlorinism.  tSee  Toxicology  {Non- 
Metallic  ElemenU,  Chlorine). 

Chlorobrom.    See  Ciiloralamide. 

Chlorodyne.  See  Morphinomania 
{Chloro(li/)ie  llahit)  ;  Toxicology  (Alkaloids). — 
A  proprietary  preparation,  used  as  a  hypnotic  and 
anodyne  ;  it  is  believed  that  the  official  Tinctura 
Chloroformi  et  Morphinfc  Composita  has  a  some- 
wluit  similar  composition  ;  the  latter  contains 
morphine  hydrochloride  dissolved  in  a  mixture  of 
chloroform,  tincture  of  capsicum,  tincture  of 
cannabis  indica,  oil  of  peppermint,  glycerine,  and 
alcohol,  with  some  dilute  hydrocyanic  acid  added 
to  it  after  the  morphine  has  been  dissolved  in  it. 

Chloroform.  .bVe  An.ksthesia,  General 
PHYsiOLO(iY ;  An/esthesia,  Chloroform.  See 
also  Abdomen,  Clinical  Examination;  Asphyxia 
(Causes) ;  Analgesics  and  Anodynes  ;  Anti- 
spasmodics ;  Children,  Clinical  Examination 
OF  (Abdomen);  Convulsions,  Infantile  (Treat- 
ment) ;  Eclampsia  (Treatment,  Arrest  of  Fits) ; 
Labour,  Management  of  (Anaesthetics) ;  Mor- 
phinomania AND  ALLIED  Drug  Habits  (Chloro- 
form, self -administration) ;  Oxygen  ;  Pharjia- 
cology  ;  Prescribing  ;  Toxicology  (Organic 
Poisons,  Chloroform) .  —  Chloroform,  as  an 
ana)sthetic,  is  dealt  with  fully  elsewhere ; 
but  it  is  necessary  here  to  add  a  few  par- 
ticulars regarding  its  pharmaceutical  characters. 
Chemically,  it  is  trichloromethaiie  (CHCI3), 
and  is  a  clear,  colourless  liquid,  with  a  pleasant 
smell  and  taste.  There  are  four  official 
preparations  of  it  :  Aqna  Chloroformi  (dose, 
i  to  2  fl.  07..);  Linimentum  Chloroformi; 
Spiritus  Chloi-qformi  or  Chloric  Ether  (q.v.) ; 
and  Tinctura  Chloroformi  et  Morphince  Com- 
posita (dose,  5  to  15  m.).  Chloroformum  itself 
may  be  given  internally  in  doses  of  1  to  5  m. 

Chioroma,. — A  rare  disease,  in  which 
there  is  a  widespread  development  of  soft  green- 
coloured  tumours  of  a  lymphosarcomatous 
nature,  and  associated  with  blood  changes  closely 
resembling  those  of  lymphatic  leukicmia.  It 
occurs  most  frequently,  but  not  exclusively,  in 
children  under  fifteen  years  of  age,  and  is  more 
common  in  males  than  in  females.  The  early 
symptoms  are  progressive  wasting,  weakness, 
and  loss  of  appetite,  with  extreme  facial  pallor, 
which  later  gives  place  to  a  waxy-yellow  com- 
plexion.   There  is  also  a  htemoiThagic  tendency 


as  shown  by  the  formation  of  numerous  petechia? 
and  ecchymoses,  and  suppuration  occurs  readily. 
Exophthalmos,  an  important  diagnostic  sign,  is 
almost  invariable,  and  becomes  more  marked 
as  the  disease  progresses.  Pain  in  the  eyes  and 
temporal  regions  is  usual  in  the  later  stages. 
There  may  be  some  enlargement  of  lymphatic 
glands.  Examination  of  the  blood  reveals  a 
progressive  auccmia,  which  may  reach  an  ex- 
treme degree ;  and  a  marked  leucocytosis,  due 
to  an  enormous  increase  of  lymphocytes.  A 
few  myelocytes  and  nucleated  red  corpuscles  are 
also  usually  present.  The  diagnosis  depends  on 
the  leukajmic  condition  of  the  blood,  the  ex- 
ophthalmos, and  the  evidences  of  tumour  forma- 
tion especially  affecting  the  bones  of  the  skulk 
The  disease  is  always  rapidly  fatal.  Authorities 
are  at  variance  as  to  the  exact  nature  of 
chioroma,  but  it  is  now  recognised  that  the 
tumours  belong  to  the  class  of  lymphosarcomata, 
with  a  tendency  to  rapid  and  extensive  meta- 
static formation,  and  that  they  originate  chiefly 
in  connection  with  the  periosteum  of  the  bones 
of  the  skull  and  face.  In  spite  of  the  similarity 
of  the  blood  picture  to  that  of  lymphatic  leuk- 
ccmia  and  other  points  of  resemblance  between 
the  two  diseases,  it  is  probable  that  the  condi- 
tions are  essentially  different.  The  distribution 
of  the  tumour  masses  is  very  wide,  and  they 
may  be  found  in  almost  every  organ  of  the  body;, 
but  the  brain,  spinal  cord,  and  nerves  escape. 
The  green  colouration  rapidly  fades  when  the 
tmnours  are  exposed  post  mortem.  The  nature 
of  the  colouring  matter  has  not  yet  been  deter- 
mined. Some  regard  it  as  being  due  to  small 
clusters  of  fatty  material  scattered  about  the 
substance  of  the  tumours,  others  to  a  chemical 
product  allied  to  lipochrome,  which  is  oxidised 
on  exposure  to  light. 
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*SVf;  also  An/Emia  ;  Anaemia,  Pernicious  ; 
Brain,  Affection  of  Blood-Vessels  (Throm- 
bosis) ;  Leucocytosis  (Leucopenia) ;  Menstrua- 
tion and  its  Disorders  (Ainenorrhoea)  ;  Skin, 
Pigmentary  Affections  (Chlorosis). 

Introductory.  —  Chlorosis  or  green -sickness  is 
a  disease  of  the  female  sex,  occurring  usually  for 
the  first  time  between  the  ages  of  fourteen  and 
twenty  years,  and  having  anasmia  as  its  cardinal 
symptom.  The  ana;mia  is  due  to  defective 
blood  formation ;  it  occurs  spontaneously,  or  at 
least  without  any  cause  which  is  universally 
admitted  to  be  sufficient,  develops  rapidly  as  a 
rule,  and  gives  rise  secondarily  to  a  number  of 
other  symptoms.  If  the  disease  is  not  treated 
it  does  not  tend  to  recover,  but  to  become  more 
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severe  or  chronic,  and  even  when  efficiently 
treated  it  is  apt  to  recur.  As  the  patient 
advances  in  years  this  tendency  becomes  less 
marked. 

Causation  and  Pathology. — (\)  Predis2Msing 
Causes. —  So  far  as  is  known,  chlorosis  occui-s 
only  in  the  female  sex,  and  the  first  attack 
usually  falls  in  the  years  between  fourteen  and 
twenty,  very  seldom  earUer  and  seldom  later. 
Recurrences  may  occur  at  any  time  after  the 
first  attack,  and  have  been  met  with  com- 
paratively late  in  life.  The  disease  often  runs 
in  families,  especially  in  large  families,  and  the 
mothers  of  chlorotic  girls  have  themselves  often 
been  affected.  No  other  illnesses  in  the  parents 
have  any  special  relation  to  chlorosis  in  the 
children.  There  must  be  a  predisposing  weak- 
ness of  a  functional  character  in  the  blood-form- 
ing organs,  but  Virchow's  belief  that  the  cause 
of  the  disease  is  a  general  hypoplasia  of  the 
vascular  system,  and  the  kindred  notion  that  it 
is  due  to  a  hypoplasia  of  the  genital  organs,  are 
certainly  erroneous.  It  is  impossible  that  a 
disease  so  curable  shoukl  depend  on  organic 
defects  so  serious. 

(2)  Exciting  Causes. — Such  bad  hygienic  con- 
ditions as  want  of  fresh  air  and  of  Hght  in  the 
rooms  which  patients  inhabit,  and  such  faults  in 
clothing  as  corsets  so  tight  as  to  interfere  with 
the  proper  action  of  the  viscera,  may  assist  in 
producing  the  disease.  An  improper  amount  of 
work  and  exercise  is  probably  more  important, 
and  more  harm  is  done  by  too  much  fatigue 
than  by  too  little.  Unwisdom  in  the  choice  of 
food  or  inability  to  obtain  a  proper  quantity  or 
quality  is  even  more  serious.  The  iron  of  the 
blood  is  normally  regenerated  from  the  iron  of 
the  food,  though  there  is  a  reserve  in  the  liver 
which  can  be  drawn  upon  in  emergency.  Nor- 
mally the  intake  of  iron  in  the  food,  in  men 
at  least,  just  balances  the  output,  but  young 
women  tend  to  prefer  other  foods  to  the  iron- 
containing  proteids  of  a  man's  diet,  and  their 
intake  of  iron  is  thus  often  insufficient.  More- 
over, chlorosis  is  very  apt  to  appear  at  the  time 
when  girls  have  left  school  and  home,  and  have 
begun  to  work.  They  need  a  fuller  diet,  especi- 
ally more  proteid  food,  and  often  cannot  afford 
it,  are  not  allowed  it,  or  will  not  take  it.  Bad 
hygienic  conditions,  dyspepsia,  constipation, 
mental  depression,  all  lead  to  loss  of  appetite 
and  to  a  diminution  in  the  amount  of  food 
taken.  In  addition  to  a  diminished  intake  of 
iron  there  is  in  young  girls  an  excessive  output. 
The  blood-loss  of  menstruation  means  on  each 
occasion  an  output  of  iron  equal  to  that  in- 
gested in  the  food  in  a  week,  and  it  must  re- 
quire a  healthy  appetite  and  vigorous  digestion 
to  make  good  the  loss.  Many  chlorotics  have 
at  one  time  suffered  from  menorrhagia,  though 
when  the  disease  is  fully  established  the  majority 
either  cease  to  menstruate,  or  do  so  in  dimin- 
ished quantity.    In  the  chlorotic  years  the  de- 


velopment of  the  whole  body  goes  on  rapidly, 
and  must  throw  a  great  strain  on  the  blood- 
forming  organs,  and  if  these  are  imperfectly 
noui'ished,  and  exposed  to  loss  as  well,  chlorosis 
may  well  result.  Very  little  is  known  of  the 
mechanism  by  which  the  blood-forming  organs 
are  stimulated  to  make  good  any  loss,  and  it  is 
possible  that  this  may  depend  to  a  certain  ex- 
tent on  the  internal  secretion  of  one  or  more 
organs,  in  the  female  sex  possibly  the  genital 
organs.  A  loss  of  this  stimulation  from  func- 
tional disturbance  of  the  generative  organs  may 
endanger  the  normal  course  of  blood  formation. 

The  view  that  chlorosis  is  dependent  on  con- 
stipation has  been  abandoned.  Constipation  is 
not  more  common  nor  more  severe  among  chlor- 
otics than  among  other  women,  and  purgatives 
alone  will  not  cure  the  disease.  Nor  is  there 
ground  for  believing  that  an  abnormal  amount 
of  intestinal  putrefaction  is  present  to  produce 
toxins  which  destroy  the  blood  or  hinder  its 
formation.  The  ordinary  evidences  in  the  urine 
of  increased  intestinal  decomposition  are  want- 
ing in  chlorosis,  nor  is  there  any  reason  to  think 
that  excessive  blood  destruction  occurs. 

(3)  Pathology. —  Chlorosis  is  not  a  fatal  dis- 
ease, and  hence  little  or  nothing  is  known  of  its 
morbid  anatomy.  Fatty  degeneration  of  the 
heart  and  other  viscera  has  been  found  in  this 
as  in  other  anjemias,  the  stomach  may  be 
dilated,  and  so  may  the  heart.  The  only  change 
which  is  characteristic  is  the  condition  of  the 
blood,  and  the  only  alteration  there  which  is 
absolutely  constant  is  the  diminution  of  haemo- 
globin, not  only  absolutely,  but  also  relatively 
to  the  red  corpuscles.  The  red  corpuscles  in 
the  cubic  millimetre  vary  greatly  in  number. 
In  cases  which  are  taken  into  hospital  they  are 
often  diminished,  though  very  rarely  below  two 
millions.  These,  of  course,  are  the  severe  cases. 
In  out-patient  and  private  practice  the  number 
is  more  usually  about  three  or  four  millions,  and 
not  infrequently  the  number  is  normal — about 
4,-500,000 — or  above  the  normal.  But  even  in 
the  cases  with  a  normal  number  of  corpuscles 
the  hsemoglobin  will  often  be  diminished  to  50 
per  cent — a  colour-index  of  0-5 — while  when  the 
corpuscles  are  unusually  low  the  htemoglobin 
also  sinks.  I  have  taken  313  cases,  tabulated 
by  Thayer,  Cabot,  Bramwell,  and  Stockman, 
and  find  the  average  number  of  red  corpuscles 
to  have  been  3,800,000,  while  the  average  per- 
centage of  hsemoglobin  was  40'3.  This  gives  a 
colour-index  of  0-47. 

The  blood  when  drawn  is  pale  and  very  fluid, 
but  coagulates  rapidly,  though  the  fibrin  is  not 
increased.  Blood-plates  are  almost  always  in- 
creased in  number  ;  indeed,  sometimes  in  stained 
films  they  seem  to  be  almost  as  numerous  as  the 
red  cells. 

The  red  corpuscles  are  small,  and  when  stained 
are  pale,  and  show  specially  a  much  paler  centre 
than  usual.     This  of  course  corresponds  with 
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their  individual  poverty  in  htcmoglobiu.  In 
slight  cases  their  shape  is  often  otherwise  normal, 
but  in  severe  cases  poikilocytosis  may  be  quite 
as  marked  as  in  pernicious  anemia,  though  the 
deformed  corpuscles  still  show  the  central  pallor. 
Nucleated  red  corpuscles  are  extremely  rare,  and 
are  only  found  in  the  severest  cases.  Leuco- 
cytosis  may  occur  in  chlorosis  from  any  of  the 
causes  which  ordinarily  j^roduce  it,  but  in  un- 
complicated cases  the  leucocytes  tend  to  be  scanty 
in  number  rather  than  increased,  and  to  be  fewer 
in  tlie  worst  cases  than  in  the  milder  ones.  The 
percentage  of  lymphocytes  is  typically  increased. 
The  specific  gravity  of  the  blood  and  the  dry 
residue  are  diminished  parallel  to  the  hsemo- 
globin,  but  the  plasma  is  unaltered.  If  a  case 
be  watched  througli  its  development  and  re- 
covery it  will  be  found  that  at  first  the  red 
corpuscles  are  normal  in  number,  but  they  be- 
come smidl  in  size  and  the  luemoglobin  is  dimin- 
ished. Then  tiie  number  of  the  corpuscles  begins 
to  fall  and  poikilocytosis  appears.  As  the  case 
improves  under  treatment  the  corpuscles  increase 
rapidly  in  number,  but  remain  for  a  long  time 
small  and  pale,  and  the  normal  number  has  been 
regained  long  before  the  corpuscles  attain  their 
normal  size,  and  before  the  haemoglobin  reaches 
the  normal. 

The  essence  of  the  disease  is  insufiicient  blood 
formation  ;  one  might  indeed  define  it  as  a  lassi- 
tude of  the  bone  marrow.  The  demand  of  tlie 
body  for  fresh  corpuscles  is  complied  with,  but 
the  corpuscles  are  small  and  of  light  weight,  and 
the  oxidation  processes  in  the  body  are  thus  in- 
terfered with. 

Symptoms. — The  first  complaint  is  usually 
breathlessness  on  exertion,  then  follow  fatigue 
and  paljaitation.  Pallor,  which  may  be  greenish 
in  tint,  does  not  usually  appear  till  the  blood 
changes  are  well  advanced,  and  shows  itself  first 
in  the  lips  and  conjunctivae,  later  in  the  skin. 
The  patients  often,  indeed,  have  a  fresh  pink  and 
white  complexion,  for  the  vascidar  nerves  are 
easily  excited  and  flushing  results.  There  is 
disturbance  of  menstruation,  usually  greater  the 
younger  the  patient  and  the  more  seldom  she 
has  menstruated  before.  Complete  or  partial 
amenorrhoca  is  the  nde,  menorrhagia  is  much 
less  common.  This  suppression  of  menstruation 
is  of  course  a  curative  endeavour.  Leucorrhoea 
is  common.  The  muscular  power  diminishes, 
though  here  there  are  great  individual  differ- 
ences due  rather  to  temperament  and  will-power 
than  to  bodily  confoi-mation.  Headache  is  com- 
mon, and  in  bad  cases  one  meets  also  tinnitus, 
temporary  blindness,  and  deafness,  giddiness, 
and  fainting.  The  last  is  specially  apt  to  occur 
after  the  patient  has  been  standing  for  a  long 
time. 

The  amount  of  alimentary  disturbance  varies 
greatly.  The  stomach  is  sometimes  dilated,  and 
gastric  ulcer  is  a  not  infrequent  complication. 
Some  patients  retain  a  normal  appetite,  and 


these  tend  to  become  fat ;  others  lose  their 
appetite,  suffer  from  dyspeptic  symptoms,  and 
become  thin.  But  even  those  patients  who 
retain  their  appetite  are  very  apt  to  be  caprici- 
ous in  their  choice  of  food ;  meat  they  generally 
dislike,  while  they  have  a  special  fondness  for 
acids,  such  as  lemons  and  vinegar,  or  for  such 
things  as  chalk,  starch,  dry  oatmeal,  dry  tea- 
leaves,  or  dry  sago.  Constipation  is  common. 
The  tongue  is  sometimes  furred  and  flabby,  but 
more  usually  pale  and  clean.  The  pulse  is 
generally  rapid ;  the  heart  may  be  enlarged, 
usually  more  to  the  right  side  than  the  left. 
Coldness  of  the  hands  and  feet  or  of  the  whole 
body,  from  feebleness  of  the  peripheral  circula- 
tion, is  often  complained  of,  and  patients  often 
suffer  from  "  dead  fingers  "  for  the  same  reason. 
Thrombosis  of  the  veins,  especially  of  the  legs, 
occasionally  occurs,  and  without  this  there  may 
in  severe  cases  be  some  osdema  of  the  ankles. 
It  is  doubtful  whether  these  thromboses  are  due 
to  the  increase  in  blood  plates  or  not.  In  the 
majority  of  cases  they  seem  to  be  organismal  in 
origin.  The  splenic  dulness  is  often  enlarged, 
but  the  organ  is  rarely  palpable.  The  urine  is 
copious,  pale,  and  of  low  specific  gravity. 

The  patients  are  often  irritable,  capricious,  or 
obstinate.  The  headache  may  be  constant,  or 
may  occur  in  attacks  like  migraine.  Neuralgias 
of  all  kinds  are  veiy  common,  especially  infra- 
mammary  neuralgia.  Optic  neuritis  sometimes 
occurs.  The  temperature  seldom  rises  luiless 
for  some  complication. 

Cardiac  and  Vascular  MiLvmurs. — The  cardiac 
murmurs  of  uncomplicated  chlorosis  are  always 
systolic  in  time,  and  are  heard  most  frequently 
in  (1)  the  pulmonary  area,  with  the  point  of 
maximum  intensity  in  the  second  left  intersjxxce, 
close  to  the  sternum,  i.e.  just  over  the  pulmonary 
artery.  The  causation  of  this  murmur  has  been 
much  discussed.  It  has  been  ascribed  to  mitral 
regurgitation,  to  pressure  on  the  pulmonary 
artery  by  the  dilated  left  auricle,  to  wateriness 
of  the  blood,  and  to  other  causes.  The  view 
now  most  commonly  held  is  that  it  is  due  to  a 
want  of  tone  in  tlie  walls  of  the  artery,  similar 
to  that  found  in  the  heart  walls,  and  caused  by 
malnutrition,  and  that  the  murmur  is  produced 
by  the  sudden  propulsion  of  the  blood  into  the 
artery,  wdiich  is  relatively  dilated  in  comparison 
to  its  orifice.  The  same  cause  would  account 
for  the  murmur  which  is  sometimes  heard  in 
(2)  the  aortic  area,  though  with  much  less  fre- 
quency. Systolic  murmurs  in  (3)  the  tricuspid 
area  and  (4)  the  mitral  area  are  usually  heard 
along  with  the  basal  murmurs,  but  sometimes 
alone,  and  in  cases  where  they  are  not  due 
simply  to  the  conduction  of  very  loud  basal 
nuu'murs,  are  more  serious,  for  they  are  found 
only  in  severe  cases  of  chlorosis,  and  indicate 
that  the  heart  wall  is  so  enfeebled  as  to  allow 
of  sufficient  dilatation  to  cause  respectively 
tricuspid  or  mitral  regurgitation.    It  is  some- 
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times  difficult  to  be  certain  in  these  cases 
whether  the  murmur  is  due  entirely  to  chlorotic 
dilatation  or  to  pre-existing  valvular  disease. 
The  history  and  the  blood  examination  generally 
help  us,  and  the  result  of  treatment  usually 
removes  all  doubt,  as  chlorotic  dilatation  is 
eminently  curable. 

Arterial  murmurs  are  sometimes  heard  at  a 
distance  from  the  heart,  but  not  with  sufficient 
constancy  to  be  characteristic.  The  venous 
murmurs  are  heard  most  easily  in  the  jugular 
veins,  at  the  root  of  the  neck,  especially  on  the 
right  side.  This  hruit  de  diable,  or  venous  hum, 
is  continuous,  though  it  differs  in  intensity  from 
various  causes.  Its  causation  is  usually  ascribed 
to  the  fact  tliat,  while  the  upper  part  of  the 
vein  is  free,  and  able  to  collapse  if  ill-filled,  or 
if  it  shares  in  the  general  want  of  tone  of  the 
vascular  system,  the  lower  part  is  kept  distended 
by  its  attachments  to  the  cervical  fascia.  In 
the  passage  of  the  blood  from  a  narrower  to  a 
wider  space  we  have  one  of  the  typical  conditions 
for  the  production  of  a  murmur,  which  is  con- 
tinuous because  of  the  continuous  flow  of  blood 
in  the  veins.  A  murmur  of  the  same  character 
may  sometimes  be  heard  over  the  eyeball,  over 
the  occipital  protuberance,  and  elsewhere.  The 
venous  hum,  though  not  confined  to  chlorosis,  is 
very  characteristic  of  it. 

Pulsation  is  often  to  be  seen  and  felt  in  the 
episternal  notch,  in  the  pulmonary  area,  over 
the  area  of  the  right  ventricle,  and  in  the  epi- 
gastrium. From  what  has  been  said  of  the 
state  of  the  heart  and  vessels  its  causation  in 
each  case  will  be  evident. 

Course  and  Prognosis.  —  Cases  vary  very 
much  in  their  rapidity  of  onset.  In  some  the 
disease  develops  in  a  few  days,  but  in  the  great 
majority  its  incipient  stages  extend  over  two  or 
three  weeks,  or  even  over  a  much  longer  period. 
Generally  speaking,  cases  with  an  acute  com- 
mencement recover  quickly  ;  those  with  a  chronic 
commencement  take  much  longer  to  get  well. 
But  all  cases,  acute  or  chronic,  show  a  marked 
tendency  to  recurrence.  This  is  largely  to  be 
explained  by  the  fact  that  it  is  very  difficult  to 
persuade  chlorotics  to  persevere  with  treatment 
until  they  have  thoroughly  regained  their  health. 
They  are  accustomed  to  a  condition  of  health 
which  is  short  of  robustness,  and  there  is  often 
so  marked  an  improvement  after  a  short  course 
of  iron  that  they  are  satisfied  with  it,  and  drift 
out  of  observation.  I  have  seen  patients  with  a 
hsemoglobin  percentage  of  50  declare  themselves 
quite  recovered,  and  resent  the  idea  of  further 
treatment.  The  result  is  a  recurrence  in  a  short 
time,  and  these  cases  often  become  quite  chronic, 
for  relapses  do  not  yield  so  well  to  iron  as 
primary  attacks.  On  the  other  hand,  patients 
who  will  submit  to  treatment  usually  recover 
completely,  and  are  not  nearly  so  liable  to  re- 
lapses as  imperfectly  recovered  cases.  It  is,  of 
course,  of  great  importance  to  impress  upon 


patients  the  necessity  of  complete  recovery,  for 
patients  suffering  from  chlorosis  are  in  a  poor 
condition  to  resist  acute  intercurrent  diseases ; 
they  are  liable  to  the  development  of  gastric 
ulcer,  and  if  the  disease  is  allowed  to  become 
chronic,  though  the  antemia  may  pass  off  in 
after  years,  it  leaves  its  mark  in  a  state  of 
weakened  vitality,  and  often  leads  to  a  condition 
of  chronic  invalidism. 

Diagnosis.  —  The  points  on  which  stress 
should  be  laid  are — the  sex  and  age,  the  appar- 
ently causeless  development  of  the  disease,  the 
history  and  general  appearance  of  the  patient, 
the  character  of  the  anaemia  on  examination 
of  the  blood,  especially  the  disproportionate 
diminution  of  haemoglobin,  and  the  success  of 
treatment  with  iron.  Difficulty  may  arise  in 
cases  where  one  or  other  set  of  symptoms  of  the 
disease  is  unusually  prominent ;  the  gastric  and 
cardiac  symptoms,  and  those  associated  with  the 
generative  organs,  being  most  likely  to  cause 
error,  and  it  is  of  course  not  unusual  to  find 
chlorosis  in  patients  who  are  suffering  from 
organic  heart  disease,  from  tuberculosis,  or 
other  chronic  maladies.  From  other  conditions 
causing  anaemia  the  differential  diagnosis  should 
be  made  on  the  following  lines  : — 

(1)  Pernicious  Anaemia  {see  "Anaemia,  Per- 
nicious "). — It  is  comparatively  seldom  that  it 
is  necessary  to  make  this  diagnosis,  as  it  is  very 
rarely  that  the  anaemia  in  chlorosis  is  so  grave 
as  to  give  rise  to  the  suspicion  of  the  other 
disease. 

(2)  Leucocythaemia. — The  examination  of  the 
blood  at  once  removes  doubt. 

(3)  AncBmia  from  Intestinal  Parasites. — The 
type  of  anaemia  is  rather  that  of  pernicious 
anaemia.  Where  the  blood  examination  leaves 
any  doubt  the  fteces  should  be  examined  for  the 
eggs  of  the  parasites. 

(4)  Anaemia  from  Malignant  Disease. — The 
type  of  anaemia  is  very  often  chlorotic  in  malig- 
nant disease ;  but  though,  of  course,  malignant 
disease  is  not  specially  common  in  young  girls 
without  causing  definite  symptoms,  it  may 
occur,  and  sometimes  does  give  rise  to  difficulty. 
Leucocytosis  is  much  more  common  in  malig- 
nant disease,  nucleated  red  corpuscles  are  more 
common  and  more  numerous  than  in  chlorosis, 
and  the  effect  of  treatment  usually  clears  up 
the  difficulty. 

(5)  Tiiherculosis. — Nothing  is  more  common 
than  to  find  early  cases  of  phthisis  and  other 
forms  of  tuberculosis  taken  for  chlorosis,  because 
the  lungs,  etc.,  have  not  been  examined  with 
sufficient  care.  The  blood  examination  gives 
very  similar  results,  and  careful  investigation 
of  the  history,  repeated  examination  of  the 
sputum,  lungs,  glands,  etc.,  must  be  made. 
The  temperature  is  not  always  helpful,  for  early 
tubercle  does  not  always  cause  fever,  and  in 
chlorosis  the  temperature  is  sometimes  raised. 
In  very  difficult  or  important  cases  it  might  be 
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possible  to  make  the  diagnosis  by  the  injection 
of  tubercTilin,  when  reaction  or  its  absence 
would  make  the  diagnosis  easy.  It  is  to  be 
remembered  that  tubercular  tumour  of  the  brain 
or  meningitis  may  cause  anasmia. 

(6^  Simple  anamia  from  bad  hygiene,  want 
of  food,  of  sleep,  of  light,  of  fresh  air,  from  over- 
work, etc. — In  these  cases  the  hajmoglobin  and 
red  corpuscles  are  more  likely  to  be  equally 
dinainished,  and  the  blood-plasma  also  becomes 
less  alljuminous ;  but  it  is  only  in  the  extreme 
cases  that  this  holds,  and  it  is  necessary  to 
inquire  very  carefully  into  the  patient's  history. 
No  amount  of  iron  will  take  the  place  of  sleep 
or  fresh  aii-  in  treatment. 

(7)  Kidney  Disease. — Chronic  nephritis  always 
causes  ansemia  in  young  people,  but  the  blood- 
plasma  contains  a  smaller  amount  of  solids. 
The  examination  of  the  urine  usually  clears  up 
the  diagnosis. 

(8)  Ancemia  from  Chronic  concealed  ILemor- 
rhage. — This  may  sometimes  be  from  piles,  of 
which  the  patient,  from  ignorance  or  modesty, 
does  not  tell  her  doctor,  but  more  often  from 
idcer  of  the  stomach  or  duodenum.  These  ulcers 
may  give  rise  to  no  symptoms,  or  to  none  that 
are  not  usual  in  chlorosis,  and  the  blood  in  the 
stools  is  so  much  altered  that  the  lay  public 
cannot  recognise  it.  The  blood  examination 
gives  little  or  no  help  here,  and  there  will  be 
need  of  a  very  careful  review  of  the  whole  case, 
and  repeated  examination  of  the  stools. 

(9)  Early  Preijnanct/. — This  must  always  be 
l>orne  in  mind  as  a  possible  cause  of  amenorrhoca 
and  ana3mia  in  young  girls. 

Treatment. — (1)  Prophylactic.  —  In  families 
where  chlorosis  has  occurred  in  the  elder  sisters, 
it  is  worth  while  to  be  specially  careful  of  the 
health  of  the  younger  sisters  during  the  years 
when  they  are  likely  to  be  attacked.  From 
what  has  been  said  with  regard  to  the  etiology 
of  the  disease  it  will  be  evident  what  the  neces- 
sary measures  are — a  healthy  life,  with  sufficient 
food,  air,  and  exercise.  It  is  quite  useless  to 
give  iron  befoi'e  the  disease  develops,  as  it  does 
not  prevent  the  onset  of  chlorosis,  and,  if  the 
system  has  become  habituated  to  its  use,  it  may 
fail  entirely  to  assist  blood  formation  when  it  is 
really  needed. 

(2)  General. — Sunlight  and  fresh  air  are  of 
prime  importance,  and  too  much  attention 
cannot  be  bestowed  on  them.  Rest  is  also  an 
all-important  factor.  All  severe  cases  should  be 
sent  to  bed,  and  so  should  all  cases  of  medium 
intensity  whose  circumstances  will  allow  of  it. 
This  removes  the  strain  on  the  enfeebled  and 
badly -nourished  heart,  and  the  symptoms  of 
dyspnoea,  faintness,  headache,  and  neuralgia  are 
relieved  almost  immediately.  The  length  of 
time  that  the  patient  is  to  remain  in  bed 
depends  on  the  severity  of  the  case  and  the 
success  of  treatment ;  generally  three  weeks  is 
a  sufficiently  long  time,  but  it  should  be  some 
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weeks  longer  before  she  is  allowed  to  resume 
her  ordinary  duties.  In  slight  cases,  where  it 
is  not  necessary  to  make  the  patient  go  to  bed, 
she  should  rest  as  much  as  possible,  avoid 
fatigue  and  excitement  of  all  kinds,  and  keep 
early  hours. 

The  diet  should  be  regulated  to  suit  each 
case,  of  course ;  but  regularity  of  meal  times 
should  be  insisted  on,  and  the  want  of  appetite 
and  disinclination  for  food  can  often  best  be 
dealt  with  by  ordering  relatively  small  meals  at 
shorter  intervals  than  usual — say  every  three 
hours.  The  distaste  for  meat  which  almost  all 
chlorotics  evince  must  be  overcome,  gently  but 
firmly  ;  and  an  ordered  quantity  of  it,  small  at 
first,  but  increasing,  must  be  taken.  The  pre- 
vious diet  has  often  consisted  of  bulky  but  in- 
nutritious  foods,  and  these  should  be  replaced 
by  proteids,  whose  concentrated  nourishment' 
can  be  more  rapidly  utilised.  When  the  patient 
is  thin,  milk  with  an  equal  quantity  of  cream 
added  to  it  may  be  given  in  addition  to  the 
meat,  and  where  patients  cannot  take  solid  food 
milk  will  be  given  largely ;  but  to  fat  patients, 
and  to  those  who  have  a  good  appetite  for  solid 
food,  a  large  quantity  of  milk  should  not  be 
given.  Alcohol,  which  favours  fat  formation, 
may  be  given  to  thin  patients.  The  popular 
superstition  that  claret  and  other  red  wines 
"  make  blood  "  is  of  course  absolutely  ground- 
less. Cold  bathing,  or  anything  else  which 
withdraws  heat  or  causes  shock  to  the  heart, 
should  be  avoided.  The  bowels  must  be  care- 
fully regulated,  as  iron  has  a  tendency  to  produce 
constipation,  though  this  is  often  overrated. 

(3)  Special. — Iron  cures  chlorosis  in  the  great 
majority  of  cases.    It  does  not  do  so  by  replacing 
lost  or  diminished  iron  in  the  blood.    The  iron- 
containing  proteids  of  the  food  are  quite  capable 
of  doing  this,  but  rest  and  good  food  alone  will 
not  cure  chlorosis.    AVhat  is  necessary  is  a  very 
active  stimulation  of  the  bone-marrow,  and  the 
salts  of  iron  circulating  in  the  blood  are  the  best 
stimulant  to  the  marrow.    The  form  in  which 
iron  is  to  be  taken  is  to  a  certain  extent  a  matter 
of  indifference,  and  depends  upon  the  digestive 
powers  of  the  patient,  our  ability  to  give  a  suffi- 
cient amount  of  iron  without  giving  too  bulky  a 
dose  of  the  preparation,  the  experience  of  the 
phj'sician  with  similar  cases,  and  only  secondarily 
on  the  special  properties  of  individual  iron  ^^re- 
parations.    All  of  them,  organic  and  inorganic, 
are  transformed  in  the  stomach  into  ferric  chlor- 
ide.   It  was  supposed  that  the  inorganic  salts 
of  iron  were  not  absorbed,  and  as  a  result  there 
were  put  upon  the  market  numerous  prepara- 
tions of  iron-containing  nucleo-albumins  and  pro- 
teids, under  the  names  of  hfemoferrum,  htemol, 
hfcmatogen,   hasmoglobin,  carniferrin,  ferratin, 
etc.    These  contain  iron  in  organic  combination, 
and  wei'e  supposed  to  be  more  easily  assimilable 
than  the  inorganic  salts.    They  are  all,  liowever, 
too  much  like  food -iron,  do  not  stimulate  the 
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marrow  with  the  same  rapidity  or  vigour  as  the 
inorganic  salts,  and  many  of  them  have  the 
further  disadvantage  that  they  contain  so  small 
an  amount  of  iron  that  enormous  doses  would 
have  to  be  taken  to  make  up  the  necessary 
minimum  daily  dose,  which  is  from  O'l  to  0-2 
grammes  of  metallic  iron.  Of  the  inorganic 
salts,  which  we  now  know  can  be  absorbed,  the 
one  which  is  most  used  is  the  carbonate,  in  the 
form  of  Blaud's  pill  or  capsiiles,  or  as  the 
saccharated  carbonate.  It  is  not  astringent, 
and  is  generally  well  taken.  The  proto-sulphate 
and  the  ferric  salts  are  astringent,  and  cannot 
usually  be  taken  by  people  with  irritable 
stomachs,  but  where  the  digestion  is  good  they 
are  often  very  useful.  Best  of  all,  perhaps,  is 
reduced  iron,  provided  it  does  not  contain  sul- 
phur as  an  impurity  ;  when  it  is  dissolved  in  the 
gastric  juice  hydi'ogen  is  evolved,  and  if  sulphur 
be  present,  unpleasant  eructations  of  sulphui'- 
etted  hydrogen  result.  Its  small  dose  is  an 
advantage.  The  scale  preparations  are  some- 
times useful  with  dyspeptics,  as  they  are  easily 
taken,  but  they  contain  a  relatively  small 
amount  of  iron. 

The  dosage  should  be  carefully  regulated. 
Blaud's  pill  may  be  taken  as  a  standard,  and  of 
these  six  a  day,  two  after  each  meal,  should  at 
first  be  given.    After  three  or  four  days  or  a 
week  the  number  may  be  doubled,  if  there  is  no 
increase  of  gastric  disturbance,  and  after  another 
week  the  number  may  again  be  increased.  It 
is  rarely  necessary  to  give  more  than  from  20  to 
24  pills  a  day,  but  the  maximum,  when  once 
reached,  should  be  persevered  with  for  some 
weeks,  and  the  dose  then  gradually  decreased 
for  a  fortnight  before  leaving  off  altogether. 
The  length  of  time  during  which  the  iron  is  to 
be  taken  varies  in  different  cases,  and  should  be 
determined  by  the  effect  on  the  blood.    As  long 
as  the  liEemoglobin  percentage  improves  the  iron 
should  be  continued,  but  if  it  becomes  stationary 
it  is  best  to  stop  the  iron,  let  the  patient  go 
without  any  for  from  two  to  four  weeks,  and 
then  begin  again  in  the  same  way.    It  is  gener- 
ally a  mistake  to  let  a  patient  go  on  taking 
iron  indefinitely,  as  the  system  becomes  habitu- 
ated to  its  use,  and  if  a  relapse  occurs  treatment 
is  not  so  effectual.    Iron  must  always  be  given 
after  food ;  no  matter  what  form  is  taken,  it 
must  be  taken  regularly  and  without  interrup- 
tions, and  as  the  dyspepsia  of  chlorotics  is  usually 
due  to  their  anaemia,  iron  should  be  given  even 
though  the  patient  complains  of  slight  dyspeptic 
symptoms.    It  may  sometimes  be  necessary  to 
give  a  bitter  tonic,  or  some  such  remedy  as  bis- 
muth, rhubarb,  and  soda  before  food  for  a  few 
days,  while  the  iron  is  being  given,  and  it  is 
often  wise  to  begin  treatment  with  a  purge. 

In  cases  where  the  iron  is  apparently  doing 
no  good  it  is  well  to  see  that  the  preparation 
which  is  being  taken  is  really  active,  to  see,  for 
instance,  that  the  pills  are  soluble,  or  to  change 


the  preparation.  Chalybeate  waters  are  some- 
times useful  in  such  cases,  or  arsenic  may  be 
tried  along  with  or  instead  of  the  iron.  It  is 
most  likely  to  be  useful  in  cases  where  the 
number  of  blood  corpuscles  is  greatly  reduced, 
and  it  must  be  given  at  first  in  small  doses  and 
gradually  increased.  Blood-letting  has  been 
used  as  a  means  of  treatment,  and  might  be 
tried  in  those  very  chronic  cases  where  drugs 
are  not  very  successful.  Haemorrhage  is  a 
powerful  stimulant  to  the  marrow,  and  may  give 
the  necessary  fillip  to  blood  regeneration  which 
can  then  be  maintained  by  iron.  About  four 
ounces  of  blood  might  be  drawn. 

Treatment  should  in  all  cases  be  continued 
until  the  normal  haemoglobin  percentage  is 
reached,  and  it  must  be  remembered  that 
patients  often  recover  a  healthy  appearance 
long  before  this  result  is  attained. 

Ch  lorOSa — A  preparation  resembling  chlor- 
ide of  lime  (bleacliing-powder),  used  as  a  disin- 
fectant ;  it  contains  10  per  cent  of  available 
chlorine. 

ChlOfOZOne. — A  yellowish  liquid  acting 
as  a  bleaching  agent  and  disinfectant ;  it  is 
formed  by  passing  nascent  hydrogen  (mixed 
with  air)  into  caustic  soda. 

Chloryl. — A  mixture  of  methyl  chloride 
and  ethyl  chloride  ;  a  local  anaesthetic. 

Choa.nse. — The  posterior  openings  of  the 
nares.    See  Nose,  Examination,  etc. 

ChOCOla.te. — Ground  cocoa,  with  sugar, 
etc.,  added,  and  with  some  of  the  fat  removed. 
Like  cheese,  it  contains  much  nutriment  in  small 
compass.    See  Diet  {Fruit,  Nuts). 

Choke  Dam  p.  See  Toxicology  {Gaseous 
Poisons,  Carbon  Dioxide). 

Choked  Disc. — Projection  of  the  optic 
papilla  above  the  level  of  the  retina  (as  seen  by 
the  ophthalmoscope),  with  extension  and  blurring 
of  its  border,  and  increased  vascularity,  due  to 
increased  intracranial  pressure  (cerebral  tumour, 
nephritis) ;  marked  "  papillitis."  See  Retina 
AND  Optic  Nerve  {Optic  Nerve,  Inflammation). 

Choking^.  See  Asphyxia  {Causes) ;  Medi- 
cine, Forensic  {Death  from  Asphyxia,  Suffoca- 
tion) ;  OESOPHAGUS  {Foreign  Bodies). 

Cholsemia.. — The  presence,  in  excessive 
amount,  of  bile  in  the  blood ;  jaundice.  See 
Jaundice  {Pathology). 

Chola.g'Og'UeS.  —  A  class  of  medicinal 
substances,  including  podophylkim,  euonymin, 
iridin,  sodium  salicylate,  mercury  (calomel), 
colchicum,  and  most  of  the  cathartic  purgatives  ; 
they  act  either  directly  by  increasing  the  secre- 
tion of  bile,  or  indirectly  by  stimulating  the 
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action  of  the  upper  part  of  the  small  intestine, 
and  so  carrying  the  bile  down  below  the  level 
of  the  bowel  where  reabsorption  occurs ;  such 
medicines  ought  to  be  followed  by  a  saline.  See 
Pharmacology,  and  under  names  of  various 
drugs. 

Cholang^iOStomy.  —  Formation  of  a 
gall-bladder  fistula. 

Chola.ng'iOtomy.  —  Incision  of  a  bile 
duct  (intrahepatic)  for  the  removal  of  gall-stones. 

Cholctng'itiS. — Inflammation  of  the  bile 
ducts,  ('.'/.  due  to  gall-stone  in  the  common 
duct.  See  Gall  -  Bladder  and  Bile  Ducts, 
Dlseases  (Cholelithiasis,  Cholangitis) ;  Liver, 
Diseases  (Hypertrophic  Biliary  Cirrhosis) ; 
Liver,  Diseases  (Hepatic  Ihihercvlosls) ;  Liver 
(Tropical  Abscess,  Diagnosis)  ;  Pancreas, 
Diseases  (Malignant  Disease). 

Chole-. — In  compound  words  chole-  (from 
XoA'/y,  bile)  signifies  to  the  hde.    In  addi- 

tion to  the  words  specially  dealt  with  below,  the 
following  may  be  named  :  cholecchysis  (discharge 
of  bile),  cholecyst  (the  gall-bladder),  cholecystec- 
tasis  (dilatation  of  the  gall-bladder),  choledochiti.s 
(inflammation  of  the  common  bile  duct  or  ductus 
communis  choledochus),  choledochostoniy  (the 
pi'oduction  of  a  fistula  of  the  common  liile  duct), 
choleic  acid  (taurocholic  acid),  etc. 

Cholecystectomy. — The  removal  of 
the  gall-bladder,  in  whole  or  in  part.  *See  (J all- 
Bladder  AND  Bile  Ducts,  Diseases  (TwrnoMns  of 
Gall-Bladder,  Trea  tment). 

CholecystendysiS. — The  excision  of  a 
gall-stone  from  the  galbbladdcr,  followed  by 
closure  (by  sutures)  of  the  opening  in  the  gall- 
bladder, and  by  the  anchoring  of  the  bladder  to 
the  abdominal  incision,  which  is  also  closed. 

Cholecystenterostomy.   —  The 

estal)lishmunt  of  an  artificial  coumiunication 
lictwcon  the  gall-bladder  and  the  intestine  (e.g. 
the  duodenum)  in  the  treatment  of  gall-stones 
in  the  common  duct.  See  Gall-Bladder  and 
liiLB  Ducts,  Diseases  (Cholelithiasis,  Treatment; 
Tumours  of  the  Gall-Bladder,  Treatment). 

Cholecystitis.  —  Inflammation  of  the 
gall  -  bladder.  See  Gall  -  Bladder  and  Bile 
Ducts,  Diseases  (Cholecystitis). 

Choi  ecy  St  OSt  O  m  y.  — The  making  of  an 
opening  into  the  gall-bladder  and  the  bringing 
of  it  into  an  opening  in  the  abdominal  wall  (or 
intestine)  and  fixing  it  there. 

Cholecystotomy. — An  operation  in 
which  the  abdomen  is  opened  and  the  gall- 
bladder incised  for  the  removal  of  gall-stones  or 
some  other  purpose  ;  the  incision  may  be  closed 
again,  or  the  bladder  may  be  fixed  to  the  abdomi- 


nal wound,  establishing  a  fistula.  See  Gall- 
Bladder  AND  Bile  Ducts,  Diseases  (Chole- 
lithiasis). 

CholedOChotomy.— The  opening  of 
the  abdomen  and  the  incision  of  the  common 
bile  duct  for  gall-stones  in  that  duct ;  then  the 
opening  may  be  closed  by  sutures,  or  it  may  be 
brought  to  the  abdominal  incision  and  a  fistula 
established  (choledochostomy),  or  it  may  be  made 
to  open  into  the  intestine  (cJioledochenterostomy). 
See  Gall-Bladder  and  Bile  Ducts,  Diseases 
(Cholelithiasis,  Treatment). 

Cholelithiasis.— Gall-stones ;  the  dis- 
eased condition  caused  by  their  presence  in  the 
gall-bladder,  in  the  cystic  duct,  or  in  the 
common  duct.  See  Gall-Bladder  and  Bile 
Ducts,  Diseases  (Cholelithiasis). 

Cholera,  Asiatic.    See  Cholera,  Epi- 


demic. 

Cholera,  Epidemic. 
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Gastro  -  Intestinal     Disorders  ;  Immunity 


(Cholera) ;  Meteorology  (Seasonal  Prevalence) ; 
Micro -Organisms  ;  Water  (Diseases  produced 

Synonyms. — Asiatic  cholera  ;  Fr.  cholera  ;  Ger. 
Brechruhr,  Gallensucht  ;  It.  colera  asiatico. 
The  Indian  names  are  morshi,  mordeshin,  vi- 
suchiha  or  bisuche,  haiza,  sitanga,  loaba,  etc. 

Derivation. — The  word  cholera  was  applied 
by  the  Greek  and  Roman  physicians  to  the 
disease  known  as  summer  cholera  or  cholera 
nostras.  Its  etymology  is  uncertain.  Celsus 
supposed  it  to  be  derived  from  x^^''li  bile,  and 
ptiD,  to  flow  ;  others,  with  Alexander  of  Tralles, 
derive  it  from  xoXa8i<;,  the  intestine,  and  pew, 
to  flow,  while  some  recent  authorities  incline  to 
the  view  that  it  comes  from  xoXipa,  the  gutter 
of  a  roof. 

Bacteriology.  —  In  1884  Koch  discovered 
the  comma  bacillus  or  vibrio,  which  is  now 
generally  recognised  as  the  ens  morhi  of  cholera. 
Pure  cultures  of  the  microbe  are  undoubtedly 
capable  of  giving  rise  to  the  disease  in  man  ; 
and  if  the  evidence  derived  from  the  experi- 
mental production  of  the  cholera  in  the  lower 
animals  is  more  ambiguous,  this  arises  from  the 
fact  that  cholera  is  essentially  a  human  disease, 
which  does  not  give  rise  to  the  same  train  of 
symptoms  in  the  lower  animals  that  it  does  in 
man.    So  much  unanimity  now  obtains  respect- 
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ing  the  pathogenic  character  of  the  vibrio,  that 
it  is  vinnecessary  to  recount  the  accidents  and 
experiments  which  estabUsh  beyond  doubt  that 
all  the  symptoms  and  lesions  of  cholera  can  be 
caused  by  it  in  man,  or  to  discuss  the  value  of 
the  evidence  afforded  by  experiments  on  the 
lower  animals. 

The  vibrio  is  found  in  the  stools  of  cholera 
patients,  and  after  death  in  the  contents  and 
tissues  of  the  intestinal  canal.  It  has  occasion- 
ally been  detected  in  the  vomited  matters,  but 
only  in  small  numbers,  and  its  presence  in  the 
vomit  is  doubtless  to  be  accounted  for  by  the 
contents  of  the  intestine  finding  their  way  into 
the  stomach.  It  has  also  been  met  with  in  a 
few  instances  in  the  bile  ducts  and  gall-bladder. 
It  is  never  present  in  the  blood,  liver,  spleen, 
kidneys,  or  mesenteric  glands.  The  real  seat 
of  the  microbe  is  the  lower  part  of  the  small 
intestine.  Abel  and  Claussen  made  the  im- 
portant observation  that  vibrios  are  often 
present  in  the  stools  of  healthy  persons  who 
are  in  daily  intercourse  with  cholera  patients. 
They  have  also  been  found  in  the  stools  of 
convalescents  up  to  fifty  days  after  recovery. 

When  one  of  the  small  mucous  flakes  from  a 
cholera  stool  is  spread  out  on  a  cover -glass, 
dried,  heated,  and  stained,  the  bacillus  is 
readily  to  be  seen  if  the  specimen  happens  to 
be  a  pretty  pure  cultivation,  otherwise  the 
presence  of  other  organisms  makes  its  detection 
difficult.  In  many  cases  its  presence  or  absence 
can  only  be  certainly  determined  by  placing  a 
mucous  flake  in  peptone  broth,  and  incubating 
for  twenty-four  hours  ;  the  vibrios  in  sufficiently 
pure  culture  for  microscopic  examination  are 
then  to  be  found  on  the  surface  of  the  fluid. 
The  various  media  and  processes  of  cultivation, 
and  the  distinctive  characters  of  cholera  colonies, 
will  be  found  described  in  any  text-book  on 
bacteriology. 

The  cholera  bacilli  are  actively  motile,  flagel- 
lated, curved  rods,  about  half  the  size  of  the 
tubercle  bacillus.  Their  average-  length  is 
about  1  '5  fi]  their  thickness  from  one-sixth  to 
one-third  their  length.  The  young  forms  show 
only  a  slight  curve,  the  older  ones  a  more 
decided  bend,  while  some  present  the  form  of  a 
half-circle.  They  occur  isolated  or  attached  to 
one  another  in  the  form  of  the  letter  S,  or  in 
longer  screw-like  forms.  They  are  stained  with 
warm  solutions  of  methylene  blue,  or  with 
methyl-violet,  or  fuchsine. 

They  do  not  thrive  in  acid  media.  They  are 
aerobic,  but  are  nevertheless  capable  of  growing 
to  some  extent  when  oxygen  is  altogether  ex- 
cluded. The  cultivations  made  with  a  deficient 
supply  of  oxygen  are  more  virulent,  but  less 
resistant  to  the  action  of  the  gastric  juice  and 
external  influences  than  those  grown  with  a 
more  abundant  supply  of  oxygen.  It  is  the 
circumstance  that  they  are  capable  of  growing 
when  only  a  slight  amount  of  oxygen  is  present 


that  explains  their  rapid  multiplication  in  the 
intestinal  canal.  This  may  also  explain  their 
exalted  toxic  power  as  parasites,  a  toxicity 
which  they  lose  when  grown  for  a  time  as 
saprophytes  with  a  free  supply  of  oxygen. 

The  cholera  bacillus  does  not  grow  below 
16° ;  it  thi-ives  between  22°  and  25° ;  its  opti- 
mum lies  between  30°  and  40°  C.  It  is  killed 
by  exposure  for  half  an  hour  to  a  temperature 
of  60°.  Although  the  bacillus  does  not  grow 
below  16°,  Koch  found  that  it  is  not  killed  by 
being  subjected  for  an  hour  to  a  temperature  of 
- 10°  C.  It  is  very  susceptible  to  drying. 
Koch  says  that  when  spread  out  on  a  cover- 
glass  and  exposed  to  the  air,  the  bacillus  is 
killed  after  two  or  three  hours  ;  but  according 
to  Kanthack  the  vibrios  have  been  found  to 
retain  their  vitality  for  120  days  when  dried  on 
glass.  When  exposed  to  sun  and  air  they  do 
not  live  long  on  a  cover-glass,  but  if  the  air  is 
humid,  and  the  preparation  is  not  exposed  to 
sunlight,  they  are  not  so  easily  destroyed. 

Commas  are  easily  destroyed  by  the  growth 
of  saprophytes,  but  experiments  bearing  on  this 
point  give  widely  different  results.  The  nature 
of  the  medium,  its  reaction,  and  the  class  of 
organisms  it  contains  all  no  doubt  count  for 
much.  Koch  found  that  when  added  to  sewage 
the  vibrios  could  not  be  demonstrated  after 
twenty -four  hours ;  on  the  other  hand,  they 
have  been  observed  to  retain  their  vitality  for 
months  in  sewage -polluted  water.  Koch  did 
not  find  them  to  survive  longer  than  six  or 
seven  days  in  the  water  of  the  Berlin  Canal. 
Orgel  found  that  they  could  live  for  nearly 
twelve  months  in  ordinary  Elbe  water.  They 
grow  at  first  very  luxuriantly  in  moist  soil,  but 
after  a  few  days  they  generally  succumb  to 
saprophytes.  They  retain  their  vitality  for  a 
long  time  on  moist  linen,  on  which  they  are 
often  found  in  a  state  of  pure  culture.  The 
vibrio  is  not  very  fastidious  as  regards  food. 
It  grows  on  agar-agar  to  which  meat  infusion 
and  peptone  have  been  added,  in  slightly 
alkaline  nutrient  gelatine,  on  solidified  blood 
serum,  on  potatoes,  milk,  and,  to  some  slight 
extent,  even  in  sterilised  water.  This  shows  its 
adaptation  to  saprophytic  growth. 

So  far  we  have  been  dealing  with  the  char- 
acters and  habits  of  the  microbe  as  observed  in 
experiments.  Little  is  known  of  its  life-history 
outside  the  human  body,  but  what  little  we 
know  shows  that  it  can  retain  its  vitality  longer 
than  cultivation  experiments  would  lead  us  to 
anticipate.  The  microbe  under  natural  con- 
ditions is  a  hardier  plant  than  many  suppose. 
In  the  sewage -polluted  water  of  Marseilles 
harbour  it  has  been  found  to  survive  for  eighty- 
one  days.  There  is  reason  to  believe  that  it 
may  exist  not  for  the  few  days  which  experi- 
ments indicate  for  its  limit,  but  for  months, 
perhaps  for  years,  in  the  soil  {see  article  on 
"  Epidemiology  "). 
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But  while  the  cholera  vibrio  is  capable  of 
retaining  its  vitality,  it  loses  much  of  its  viru- 
lence when  grown  for  a  time  as  a  saprophyte, 
and  tlie  more  vigorous  its  saprophytic  growth, 
the  less  its  virulence.  From  Hankin's  observa- 
tions tliis  loss  of  virulence  is  observed  even  in 
India,  where  the  conditions  might  be  supjDosed 
to  be  peculiarly  favourable  for  it  retaining  its 
properties.  Not  only  does  it  lose  in  virulence 
when  grown  continuously  outside  the  body, 
but  it  also  undergoes  marked  morphological 
changes. 

It  is  admitted  that  the  vibrios  met  with  in 
cholera  stools  present  considerable  difterences, 
which  tend  to  perpetuate  themselves  through 
successive  generations.  Some  have  one  flagel- 
lum,  others  more.  Less  definite  distinctions  in 
size  and  form  are  also  observed.  Differences, 
too,  exist  in  the  appearances  presented  by  the 
colonies  they  form  on  gelatine  plates  and  in 
their  power  of  liquefying  gelatine,  and  all  this 
has  given  rise  to  discussions  as  to  the  unity  or 
multiplicity  of  the  germ.  The  marked  morpho- 
logical and  biological  changes  in  vibrios,  derived 
from  a  common  stock,  which  are  observed  to 
occur  under  cultivation,  prove  the  variability  of 
the  organism,  but  the  essential  unity  of  all  the 
varieties  is  attested  by  their  common  patho- 
genic properties,  and  hy  the  immunity  which 
the  vaccine  of  one  variety  confers  from  attacks 
of  all  the  others. 

When  the  cholera  vibrio  is  cultivated  in  the 
peritoneal  cavity  of  the  guinea-pig  its  virulence 
is  increased,  and  it  is  by  passing  it  in  this  way 
through  a  succession  of  guinea-pigs  that  Hafi- 
kine  obtains  his  prophylactic  virus.  A  culture 
from  the  peritoneum  furnishes  a  pure  sub- 
culture on  agar,  which  is  thoroughly  shaken  up 
with  broth.  This  constitutes  the  vaccinating 
fluid,  which  may  be  used  as  a  living  vaccine,  or 
the  bacillus  may  be  killed  before  being  used. 

Very  great  interest  and  importance  attaches 
to  the  investigations  of  Metschnikoff  bearing  on 
the  influence  of  non- pathogenic  organisms  in 
promoting  or  hindering  the  develojjment  of  the 
cholera  vibrio  on  external  media,  and  in  deter- 
mining infection  in  animals.  He  foimd  that 
some  species  of  sarcinse,  toruhc,  and  a  variety  of 
the  colon  bacillus  promoted  the  infection  of  suck- 
ling rabbits.  The  associated  organisms  rapidly 
disappeared,  but  none  the  less  they  subserved 
to  the  development  of  the  cholera  virus  in 
these  animals.  When  we  rememlier  the  effect 
of  moulds  in  promoting  the  growth  of  the 
bacillus  of  yellow  fever,  and  of  streptococci  in 
intensifying  the  virulence  of  the  diphtlieria 
bacilhis,  we  feel  that  it  is  in  this  association  of 
non  -  pathogenic  organism  with  the  cholera 
bacillus  that  we  are  likely  to  And  an  ex])lana- 
tion  of  some  obscure  points  in  the  etiology  and 
epidemiology  of  the  disease. 

The  manner  in  which  the  comma  bacillus  is 
influenced  by  temperature,  moisture,  rainfall, 
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and  drought  throws  considera))le  light  on  some 
of  the  epidemic  features  of  cholera. 

(a)  The  relation  of  the  vibrio  to  temperature 
explains  why  in  temperate  climates  cholera  epi- 
demics are  mostly  restricted  to  summer  and 
autumn.  It  is  in  these  seasons  only  that  the 
temperature  permits  its  saprophytic  growth. 

(A)  The  eftect  of  drying  on  the  vitality  of  the 
parasite  accounts  for  cholera  dying  out  during 
the  long  dry  season  in  the  Punjab  and  Central 
Provinces,  and  its  reappearance  after  the  rain 
begins  to  fall,  when  the  earth  and  atmosphere 
become  moist  and  humid.  In  such  regions  the 
cholera  season  is  regulated  not  by  the  tempera- 
ture as  in  Europe,  but  by  the  rains. 

(c)  The  inability  of  the  vibrio  to  live  for  any 
length  of  time  in  fluids  deficient  in  nutritive 
material,  as  well  as  the  effect  of  excessive  moist- 
ure of  the  soil  in  reducing  the  oxygen  at  the 
disposal  of  the  organism,  explain  the  subsidence 
of  the  disease  in  endemic  areas,  when  the  heavy 
rains  submerge  large  tracts  of  land,  and  displace 
the  air  from  the  soil  that  remains  uncovered. 

Etiology. — For  a  widespread  epidemy  of 
cholera  the  following  conditions  are  necessary  : — 
(1)  The  presence  of  the  microbe;  (2)  a  suitable 
medium  and  temperature  for  its  growth  outside 
the  body  ;  (3)  means  of  transport  from  place  to 
place ;  (4)  a  vehicle  by  which  it  can  be  diffused 
in  a  particular  locality ;  (5)  a  susceptibilitj'  for 
infection  on  the  part  of  a  community. 

1.  Sources  of  the  V/,rus. — The  primary  source 
of  the  virus,  outside  the  regions  in  which  cholera 
is  endemic,  is  in  every  instance  the  intestinal 
discharges  of  a  person  suffering  from,  or  one  who 
has  recently  STift'ered  from  the  disease,  or  of  a 
person  who  without  suffering  from  the  disease 
harbours  the  microbe,  from  having  associated 
with  a  cholera  patient. 

It  will  seldom  happen,  however,  that  the 
microbe  grown  in  the  intestinal  canal  of  a  cholera 
patient  will  find  its  way  directly  into  that  of  a 
healthy  person,  for  cholera  discharges  will  only 
be  swallowed  accidentally,  or  as  the  result  of  a 
scientific  experiment.  It  is  the  descendants  of 
this  microbe  grown  in  some  external  medium — 
water,  milk,  soil,  linen — which  in  most  cases 
causes  infection. 

2.  Breed iiiff-jjlaces. — The  virus  having  been 
introduced  into  a  locality  must  find  some  medium 
outside  man  in  which  it  can  grow.  Such  media 
are  (a)  a  soil  polluted  with  organic  matters, 
especially  excreta ;  under  soils  we  include 
accumulations  of  animal  and  vegetable  refuse, 
cesspools,  etc. ;  (b)  sewage-polluted  water ;  (c) 
milk  and  other  articles  of  food. 

Having  found  a  suitable  medium,  the  bacillus 
requires  a  certain  temperature  for  its  growth. 
Cholera  was  introduced  sinuiltaneously  into  New 
York  and  New  Orleans  in  December  1846,  and 
broke  out  in  both  cities  ;  but  in  New  York  the 
outbreak  rapidly  subsided,  whereas  in  New 
Orleans  it  spread  during    the  winter.  This 
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difference  will  be  easily  understood  when  we  re- 
member that  the  winter  temperature  of  New  York 
is  under  freezing-point,  while  that  of  New  Orleans 
is  about  60°  F.  How  favourable  soever  other 
circumstances  may  be,  an  extensive  epidemy  of 
cholera  cannot  occur  in  winter  in  higher  lati- 
tudes, except  under  very  exceptional  conditions. 

3.  Means  of  Transport. — The  view  that  the 
cholera  virus  can  be  transported  for  long  dis- 
tances by  the  air  is  quite  untenable.  Bryden 
maintained  that  atmospheric  moisture  is  the 
carrier  of  the  virus,  and  that  its  distribution 
over  India  extends  as  far  as  the  moisture-laden 
monsoon  winds  carry  it.  The  rains  supplied  by 
the  monsoon  act  in  a  different  way  ;  they  bring 
the  soil  into  a  condition  fitted  for  the  spread  of 
the  pestilence.  The  germs  of  the  disease  are 
always  being  carried  from  Bengal  to  the  north- 
west, but  they  do  not  develop  epidemic  outbreaks 
luitil  the  condition  of  the  soil  favours  the  growth 
of  the  microbe. 

The  principal  means  by  which  the  virus  is 
transported  from  place  to  place,  so  as  to  over- 
run vast  regions,  are  {a)  human  intercourse,  that 
is,  by  persons  who  have,  or  have  had,  the  disease, 
or  who  harbour  the  vibrio,  and  things  con- 
taminated by  cholera  discharges.  That  this  is 
the  principal  means  of  its  propagation  is  proved 
by  the  constancy  with  which  cholera  has  followed 
caravan  routes  and  lines  of  communication  by 
river,  road,  rail,  or  ship,  and  by  its  rapidity  of 
spread  increasing  as  intercourse  between  distant 
countries  becomes  more  rapid.  In  its  early 
invasions  of  Europe,  cholera  followed  the  routes 
of  caravan  traffic.  Cabul  has  always  received 
the  infection  from  India,  and  has  been  the  centre 
from  which  it  has  advanced  westwards.  One  route 
from  Cabul  passed  through  Central  Asia,  by  Balkh, 
Bokhara,  and  Khiva  to  Orenburg ;  another  through 
Persia  by  Herat,  Mesched,  Astrabad,  Teheran, 
Reshed,  Baku,  and  Astrakhan.  An  alternative 
route  from  Teheran  led  through  Tabrees,  Tiflis, 
Erzeroom,  and  Trebezond  to  the  Black  Sea.  In 
the  same  way  cholera  invariably  breaks  out  in  an 
island  at  ports  in  communication  with  an  infected 
place.  In  Russia  in  the  olden  time  cholera 
followed  the  rivers,  and  on  its  first  outbreak  in 
England  in  1832  it  followed,  as  Hirsch  points 
out,  "the  commercial  highways  chiefly,  and  the 
coast  routes  and  rivers,  while  the  mountainous 
parts  of  the  country  were  little  visited  by  it,  and 
the  Scottish  Highlands  not  at  all." 

When  we  remember  that  cholera  has  been  five 
times  epidemic  in  Mauritius,  and  that  on  each 
occasion  it  has  broken  out  shortly  after  the 
arrival  of  vessels  from  India  with  the  disease  on 
board ;  that  it  broke  out  at  Quebec  in  1832  four 
days  after  the  arrival  of  the  Carrick,  on  board 
which  cholera  had  prevailed  during  the  voyage 
(and  the  Western  Hemisphere  had  never  up  to 
that  day  been  visited  by  the  disease) ;  that  it 
appeared  at  New  York  in  1848,  which  was  then 
free  from  the  infection,  on  the  arrival  of  a  vessel 


which  had  lost  seven  passengers  from  cholera ; 
that  it  appeared  at  New  Orleans  in  the  same 
year,  three  days  after  the  arrival  of  the  ship 
Swanton,  thirteen  of  whose  passengers  had  died 
of  cholera  during  the  passage  ;  and  when  we  see 
it  breaking  out  along  the  routes  of  pilgrims, 
tracking  the  march  of  armies,  following  the  lines 
of  emigration,  we  will  be  driven  to  the  conclusion 
that  human  intercourse  is  the  most  important 
of  all  the  means  by  which  cholera  is  transported 
from  place  to  place,  from  one  country  to  another, 
across  deserts  and  oceans. 

{b)  Rivers. — A  stream  polluted  by  cholera 
discharges  may  carry  the  virus  for  very  con- 
siderable distances  to  towns  situated  on  its 
banks.  In  the  last  outbreak  in  Germany  the 
frontier  river  Przemsza,  a  tributary  of  the 
Vistula,  had  become  polluted  by  the  cholera 
virus.  Shortly  afterwai'd,  cases  began  to  appear 
among  the  river  raftsmen  and  bargemen  on  the 
Vistula.  The  cholera  bacillus  was  found  in  the 
water  of  the  river  above  Dantzig,  where  cases 
now  began  to  appear.  By  the  middle  of  June 
at  least  six  German  towns  and  villages  on  the 
banks  of  the  river  had  become  infected  (see 
Local  Government  Report,  1897-98). 

(c)  Ships,  which  are  moving  centres  of  in- 
fection, transport  the  virus  across  oceans.  This 
usually  happens  through  the  agency  of  infected 
persons,  but  it  may  also  take  place  by  means  of 
infected  goods,  ballast,  or  bilge  water. 

4.  The  diffusion  of  cholera  in  a  given  locality 
is  a  question  distinct  from  that  of  its  transport. 

(a)  The  vehicle  by  which  it  is  most  frequently 
conveyed  into  the  system  is  dri7iki.ng  water. 
AVhen  the  virus  finds  its  way  into  the  general 
water-supply  of  a  city,  as  was  the  case  in  Ham- 
burg in  1892,  the  disease  becomes  rapidly  and 
widely  diffused.  When  wells  become  polluted 
we  have  local  outbreaks,  as  happened  in  the 
well-known  Broad  Street  explosion  in  London  in 
1854,  in  which  the  disease  was  practically  con- 
fined to  those  who  made  use  of  a  contaminated 
well,  and  ceased  from  the  day  on  which  the  well 
was  closed. 

The  important  part  played  by  water  in  the 
spread  of  cholera  is  seen  in  the  decrease  of  the 
disease  in  towns  in  which  it  was  formerly  preva- 
lent on  the  introduction  of  a  pure  water-supply. 
The  average  mortality  of  the  European  troops 
at  Fort- William,  Calcutta,  was  20  per  1000  from 
1826  to  1863.  From  the  latter  date,  when  the  fort 
was  for  the  first  time  su23plied  with  pure  water, 
to  the  present  time  it  has  averaged  1  per  1000. 

Lahore  had  an  average  cholera  death-rate  of 
1-07  per  1000  for  the  fifteen  years  1848-61.  In 
the  period  1882-87 — that  is,  after  the  intro- 
duction of  water  into  the  city  from  the  Ravi 
River— it  fell  to  0-07  per  1000.  That  the  re- 
duction in  the  cholera  death-rate  has  really  been 
due  to  the  improved  water-supply  is  proved  by 
the  fact  that  in  the  Lahore  district  (excluding  the 
city)  the  cholera  mortality,  which  was  0'34  in 
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the  former  series  of  years,  rose  in  the  latter 
period  to  0-43  per  1000. 

(b)  Milk  and  other  artides  of  food  arc  not 
only  media  for  the  growth  of  the  virus,  but 
vehicles  for  its  diffusion.  Insects  doubtless 
play  an  important  j^art  in  spreading  the  disease 
by  settling  on  articles  of  food  after  having  been 
in  contact  with  substances  containing  the  virus. 
The  house-fly  in  particular  is  an  active  agent  in 
disseminating  the  germs  of  the  disease  in  this 
way,  and  now  that  it  has  been  shown  that  the 
vibrio  is  capable  of  living  for  at  least  fourteen 
days  in  the  fly,  wider  limits  must  be  assigned 
to  its  pernicious  activity  than  was  formerly 
conceded  to  it. 

(c)  Air  as  a  Vehicle  of  Infection.  —  Hii'sch, 
writing  in  188-3,  says,  "The  facts  do  not  permit 
us  to  ignore  that  the  poison  must  be  taken  up 
and  suspended  in  the  air,  so  as  to  enter  the  human 
organism  with  the  breath."  This  was  how  the 
facts  looked  to  so  eminent  an  epidemiologist  a 
few  years  ago.  The  facts  remain  the  same,  but 
the  way  in  which  they  are  looked  at  and  inter- 
preted has  so  completely  changed,  that  to  many 
it  seems  now  inci'edible  that  the  virus  ever 
enters  the  system  by  means  of  the  breathing 
air.  It  is  held  that  micro-organisms  can  only 
be  detached  from  perfectly  dry  surfaces,  so  as 
to  be  carried  about  with  dust  in  the  atmosphere, 
and  as  the  cholera  vibrio  is  supposed  to  be  un- 
able to  bear  tins  amount  of  drying,  infection 
through  the  atmosphere  is  regarded  as  impos- 
sible. The  premises  are  doubtful,  and  the  con- 
clusion contrary  to  well-observed  facts.  That 
cholera  is  not  usually  diffused  by  means  of 
the  air  is  evident  enough,  but  air  is  neverthe- 
less one  of  the  vehicles  by  which  the  virus 
enters  the  economy.  It  is  not  to  be  supposed 
that  infection  takes  place  through  the  lungs. 
The  vibrio  lodged  in  the  upper  air-passages  may 
live  or  even  multiply  in  the  alkaline  mucosities 
of  the  parts,  and  then  be  conveyed  into  the 
stomach  along  with  food. 

As  space  forbids  us  entering  into  detail,  we 
shall  content  ourselves  by  briefly  referring  to 
two  categories  of  facts  illustrating  the  occasional 
aerial  convection  of  the  cholei'a  virus. 

To  the  first  category  belong  particular  in- 
stances in  which  the  infection  has  been  carried 
from  the  sick-room,  and  those  in  which  simple 
proximity  to  a  source  of  infection  has  given  rise 
to  the  disease.  Copland  records  an  instance  in 
which  all  the  circumstances  seemed  to  demon- 
strate that  he  carried  the  infection  on  his  clothes 
for  a  distance  of  about  a  mile  and  a  half  and 
communicated  the  disease  to  two  of  his  relatives 
(Dicfionari/,  article  "  Epidemics  ").  Similar  in- 
stances are  by  no  means  rare.  Simple  proximity 
to  a  source  of  infection  may  also  give  rise  to 
infection.  Cholera  broke  out  on  the  steamship 
En'jland  from  Liverpool.  There  had  been  1-50 
cases  and  48  deaths  on  board  when  she  bore  up 
for  Halifax.     A  pilot  hailed  the  vessel,  but 


having  learned  that  there  was  a  fatal  disease  on 
board,  he  laid  his  boat  close  alongside,  sent  up  his 
papers  to  the  captain  in  a  basket  that  had  Ijeen 
lowered  from  the  ship,  and  brought  the  vessel 
up  to  the  quarantine  station  witltovt  having 
hoarded  her,  and  then  rowed  ashore  with  his  two 
comrades.  Two  days  after  having  come  thus 
remotely  into  contact  with  the  England  he  was 
taken  ill  of  cholera,  and  three  days  afterwards 
cholera  broke  out  in  his  family.  Almost  at  the 
same  time  one  of  his  two  companions  sickened 
and  gave  the  disease  to  three  of  his  children. 
The  Western  Hemisphere  had  then  been  three 
years  free  from  cholera  (Hirsch).  An  instance 
of  approach  to  a  dead  body  being  followed  by 
cholera  is  given  by  Clemow  in  the  Transactions 
of  the  Epidemiological  Society  for  1893-94. 

To  the  second  category  belong  the  sudden 
explosions  of  a  niniiber  of  cases  of  cholera  on 
board  vessels  in  which  the  disease  had  before 
been  occurring  in  a  sporadic  way,  after  a  storm 
dtu-ing  which  the  ports  and  other  means  of 
ventilation  have  had  to  be  closed.  These 
scarcely  admit  of  any  other  explanation.  In- 
stances of  this  kind  are  given  in  detail  by 
Smart. 

The  Britannia  ship  of  war,  for  example,  in 
1854  was  infected  while  lying  at  Buljick,  where 
cholera  existed.  Up  to  the  10th  of  July  three 
deaths  had  occurred.  She  put  to  sea  on  the 
1 2th,  and  the  disease  seemed  to  subside  at  once. 
On  the  evening  of  the  13th  a  gale  necessitated 
the  closing  of  the  ports  on  the  sleeping-deck. 
About  10  A.M.  on  the  14th  "a  great  and  sudden 
outburst  of  collapsed  cases  occurred."  There  is 
nothing  in  the  circumstances  in  such  instances 
(and  they  are  numerous)  to  incriminate  water  or 
food,  but  everything  points  to  the  virus  diflused 
through  the  air  of  crowded  and  unventilated 
holds  causing  these  sudden  explosions. 

5.  Individual  susceptibility  counts  for  much 
in  the  matter  of  infection.  It  is  only  a  small 
proportion  of  a  community  that  is  attacked 
during  an  epidemy.  Excesses  of  all  kinds, 
especially  alcoholic  excesses,  causing  gastro-in- 
testinal  catarrh,  predispose  to  cholera.  A  com- 
mimity  acquires  an  immunity  lasting  for  three 
or  four  years  after  passing  through  a  severe 
epidemic  of  cholera. 

A  few  circumstances  I'elating  to  the  etiology 
of  cholera  require  to  be  mentioned  : — 

{a)  Topographical  Relations. — Cholera  shows 
a  special  predilection  for  the  low-lying  parts  of 
a  town.  Farr  laid  it  down  as  a  law  "  that  the 
proportion  of  deaths  from  cholera  is  inversely 
as  the  elevation  of  the  ground,"  and  this  law 
holds  good  excepting  in  instances  in  which 
the  incidence  of  the  disease  is  determined  by 
the  contamination  of  a  water-supply.  As  an 
endemic  disease,  cholera  is  limited  to  altitudes 
not  exceeding  1.500  feet.  As  an  epidemic 
malady  it  has  broken  out  at  elevations  of  6000 
feet  (Kussouli,  1845). 
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(b)  Racial  Relations. — The  following  propor- 
tions per  cent  were  attacked  at  Guadeloupe  in 
1865  :— 

Chinese       ....  2-7 
Whites        .       .       .       .  4-31 
Hindoos      ....  3-26 
Mulattoes    .       .       .       .  6-31 
Negroes       ....  9-44 

The  comparative  immunity  of  the  Chinese 
has  also  been  noticed  in  Mauritius,  and  has 
been  ascribed  to  their  opium-eating  habits,  but 
it  is  to  be  remembered  at  the  same  time  that 
nowhere  has  cholera  raged  more  destructively 
than  in  the  Chinese  Empire. 

(c)  Personal  Relations. — Sex  has  no  influence 
on  the  liability  to  cholera.  Its  incidence  on 
different  ages  varies  in  different  outbreaks.  In 
the  Hamburg  outbreak  of  1892  the  ages  fifteen 
to  twenty-five  gave  the  smallest  ratio  of  attacks 
and  also  of  deaths  to  the  number  attacked. 
Children  under  two  years  of  age  suffered  con- 
siderably, as  did  also  old  persons.  The  poor, 
as  a  rule,  suffer  more  than  the  rich,  and  a 
special  liability  attaches  to  the  inmates  of 
Lunatic  Asylums.  As  respects  occupations 
little  can  be  said,  except  that  washerwomen 
employed  in  washing  cholera  linen  contract  the 
disease  out  of  all  proportion  to  its  incidence  on 
the  community  generally. 

Exempted  Places. — Some  places  seem  to  he 
proof  against  cholera.  It  has  never  appeared 
in  Cheltenham,  Sedan,  or  Wiirzburg.  In  other 
places,  such  as  Versailles,  Lyons,  and  Martinique, 
the  disease  has  never  assumed  epidemic  pro- 
portions. 

Morbid  Anatomy 

When  death  occurs  at  the  height  of  the 
disease,  rigor  mortis  is  well  marked  ;  the  features 
are  pinched,  the  face,  extremities,  and  body 
generally  are  more  or  less  cyanotic. 

The  cerebral  sinuses  and  the  veins  of  the 
meninges  contain  dark  blood. 

The  pleurae  are  dry,  and  frequently  present 
numerous  ecchymoses.  The  lungs  are  dry  and 
collapsed,  and  are  much  below  the  normal 
weight.  The  larger  branches  of  the  pulmonary 
arteries  contain  blood ;  the  smaller  arteries, 
capillaries,  and  pulmonary  veins  are  empty. 

The  pericardium  does  not  contain  a  trace  of 
serum.  The  visceral  layer  is  frequently  studded 
with  small  ecchymoses.  The  right  side  of  the 
heart  and  the  veins  emptying  into  it,  as  well 
as  the  jugular  veins,  the  portal  vein,  and  the 
larger  hepatic  veins,  are  engorged.  The  left 
side  of  the  heart  is  empty  and  contracted. 

The  stomach  is  empty ;  the  lining  membrane 
may  be  pale  and  sodden  or  congested.  Occa- 
sionally it  presents  ecchymotic  points.  The 
duodenum  and  jejunum  are  frequently  hyper- 
semic  continuously  or  in  patches. 

The  large  intestine  is  contracted.    The  peri- 


toneum covering  the  small  intestine  has  often  a 
rosy  appearance  and  is  dry  and  sticky.  The 
ileum  usually  contains  more  or  less  rice-water 
fluid,  and  is  throughout,  especially  in  its  lower 
part,  congested  and  oedematous,  but  these 
appearances  are  most  marked  in  its  lower  half. 
Occasionally  the  mucous  membrane  is  found 
pale,  instead  of  congested ;  at  other  times 
ecchymosed  and  suffused.  The  solitary  glands 
and  Peyer's  patches  are  prominent,  the  latter 
often  surrounded  by  a  red  zone  of  congestion. 
On  microscopic  examination  the  mucous  mem- 
brane in  many  parts  is  found  denuded  of  epi- 
thelium. At  other  places  the  epithelium  is 
detached  from  the  subjacent  tissues  by  serous 
exudation.  Commas  are  found  in  the  tubular 
glands,  and  between  the  epithelium  and  the 
basement  membrane ;  on  the  surface  of,  and 
sometimes  within  the  villi,  and  occasionally  also 
in  the  deeper  tissues  of  the  mucosa.  The  mes- 
enteric glands  are  swollen  and  softened. 

The  liver  is  often  somewhat  increased  in 
volume,  dark,  congested,  but  of  normal  consist- 
ence. The  gall-bladder  is  full  of  bile  of  varying 
viscidity  and  colour.  The  spleen  is  small,  dry, 
and  anaemic. 

The  kidneys,  when  death  occurs  early,  are 
often  augmented  in  volume,  and  in  this  case 
the  medullary  and  cortical  substances  show 
punctuated,  patchy,  or  striped  areas  of  venous 
congestion,  occasionally  ecchymotic  points  or 
patches.  The  vessels  of  the  glomeruli  are  con- 
gested. In  other  cases  the  congestion  is  less 
marked,  and  the  kidneys  may  even  be  pale. 
The  epithelium  of  the  tubules  is  swollen  and 
cloudy,  blocking  up  the  lumen  of  the  tubes. 
The  bladder  is  empty  and  contracted. 

When  death  has  occurred  during  the  stage  of 
reaction,  the  appearances  are  altogether  differ- 
ent from  those  just  described,  and  the  lesions 
vary  considerably  according  to  the  symptoms 
developed  during  the  reaction. 

The  cerebral  membranes  are  injected,  and 
there  is  often  effusion  into  the  meshes  of  the 
pia  mater  and  into  the  lateral  ventricles.  The 
lungs  are  congested,  and  the  pneumonic  or 
other  inflammatory  lesions  may  be  present. 
The  mucous  membrane  of  the  small  intestine 
may  be  softened,  ulcerated,  or  covered  with 
patches  of  diphtheritic  exudation,  and  this  may 
extend  to  the  large  intestine.  The  liver  and 
spleen  are  usually  somewhat  enlarged  and  con- 
gested ;  the  kidneys  enlarged,  vascular,  of  a 
dark  red  colour,  with  fatty  and  granular  casts 
in  the  canaliculi.  The  urine  in  the  bladder  is 
generally  albuminous. 

Symptoms 

The  cardinal  symptoms  of  cholera  are  diar- 
rhoea, vomiting,  muscular  cramps,  paresis  of  the 
heart,  algidity,  suppression  of  urine,  followed  by 
death  or  reaction. 

The  attack  may  begin  with  a  diarrhoea  in- 
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distinguishable  from  an  ordinary  diarrhoea  ex- 
cept by  bacteriological  examination  of  the  dis- 
charges. This  premonitory  diarrha^a  usually 
lasts  from  half  a  day  to  two  days  before  the 
choleraic  symptoms  declare  themselves,  and 
when  promptly  treated,  the  disease  is  frequently 
arrested  at  this  stage.  This  premonitory  stage 
is  often  enough  absent. 

The  actual  attack  begins  with  frequent,  cop- 
ious, watery  evacuations,  at  first  coloured  with 
bile,  but  soon  becoming  pale,  having  an  alkaline 
reaction.  Along  with  this  there  is  urgent  thirst, 
great  discomfort  in  the  bowels,  an  indescribable 
feeling  at  once  of  intolerable  distension  of  the 
abdomen  and  sinking  that  cannot  be  understood 
by  those  who  have  not  experienced  it,  nor 
forgotten  by  those  who  have.  There  is  no 
tenesmus. 

Tiie  stools  become  more  frequent  and  copious. 
They  flow  in  streams.  No  sooner  has  the 
patient  evacuated,  as  he  thinks,  the  whole  con- 
tents of  the  bowel  and  hopes  to  obtain  a  little 
respite,  than  he  is  again  disturbed,  and  again 
passes  an  enormous  quantity  of  an  odourless, 
colourless,  rice-water  li(juid,  which  on  rest 
deposits  fine,  flaky  particles. 

After  a  time  vomiting  sets  in,  and  so  much 
the  sooner,  the  more  freely  the  jDatient  has 
gratified  his  craving  for  water.  Large  quantities 
of  a  pale  liquid  are  ejected  forcibly,  but  without 
effort,  from  the  mouth.  It  seems  as  if  it  were 
automatically  pumped  out.  The  patient  is  now 
extremely  restless,  tosses  ott'  the  bed-clothes,  and 
although  his  skin  feels  cool  or  cold,  he  complains 
of  heat.  The  pulse  is  rapid  and  weak,  the 
heart's  action  feeble.  The  extremities  become 
cold  and  blue,  the  fingers  shrivelled  and  livid  ; 
the  temperature  in  the  axilla  may  fall  to  94°  or 
93°  F.,  sometimes  lower  ;  that  of  the  rectum  is 
several  degrees  above  the  normal,  and  it  may  be 
well  to  remark  that  the  rectal  temperature  is 
often  higher  than  normal  before  the  algid  state 
has  declared  itself.  It  happens,  however,  in 
many  cases  that  the  rectal  temperature  follows 
closely  that  of  the  axilla.  The  voice  becomes 
weak  and  hoarse — the  so-called  vox  choJ erica  ; 
the  eyes  are  sunken,  the  eyelids  half  closed,  the 
face  pinched,  the  breath  feels  as  if  it  had  passed 
over  ice,  the  tongue  gives,  as  Dr.  Watson  says, 
the  sensation  as  if  one  were  touching  a  frog's 
belly;  the  urine  is  scanty  or  suppressed.  This 
is  the  algid  stage  of  cholera. 

When  this  state  has  begun  to  develop,  or  even 
before,  painful  muscular  cramps  of  the  calves, 
arms,  and  sometimes  of  the  abdominal  muscles, 
set  in,  which  add  greatly  to  the  sufterings  of 
the  patient.  They  are  tonic  spasms,  lasting  for 
two  or  three  minutes. 

When  the  algid  state  is  established,  the 
motions  usually  become  scantier  and  less  fre- 
quent, and  are  passed  in  bed.  Or  they  may 
entirely  cease,  being  retained  from  a  paralysed 
state  of  the  bowel — a  symptom  of  evil  omen. 


Retching,  alternating  with  hiccup,  takes  the 
place  of  the  vomiting. 

This  state  may  last  for  a  few  liom-s  only,  or 
persist  for  one  or  even  two  days — perhaps  eight 
to  fifteen  hours  is  the  average — and  terminates 
in  reaction  or  in  death. 

When  the  disease  is  tending  to  a  fatal  issue, 
the  patient  sinks  into  an  apathetic  state,  heed- 
less of  what  is  passing  aroimd  him,  but  at  the 
same  time  conscious.  The  heart's  action  grows 
weaker,  the  pulse  imperceptible  at  the  wrist, 
scarcely  to  be  felt  even  in  the  carotid,  the  skin 
becomes  covered  with  a  clammy  sweat,  and  the 
patient  dies  in  a  state  of  collapse. 

Before  the  algid  stage  has  set  in,  or  after  it 
has  been  established,  things  may  take  a  favour- 
able turn  by  the  setting  in  of  reaction.  The 
pulse  becomes  fuller,  slower ;  the  impulse  of  the 
heart  stronger  ;  the  breathing  deeper,  easier,  and 
less  hurried  ;  the  rectal  temperature  falls,  and 
it  is  only  after  this  that  the  surface  regains  its 
warmth.  The  cramps  disappear,  the  retching 
and  purging  subside,  and  the  patient  falls  into 
a  tranquil  sleep,  from  which  he  awakes  refreshed. 
It  is  often  not  until  after  thirty- six  to  forty -eight 
hours  that  urine  is  passed.  The  first  urine  is 
of  low  specific  gravity,  containing  more  or  less 
albumin,  sometimes  blood.  In  favourable  cases 
the  recovery  is  rapid. 

But  reaction  does  not  necessaril}'  imply  that 
all  danger  is  over,  for  in  many  cases  it  introduces 
a  new  series  of  troubles.  The  reaction  may  be 
imperfect,  the  discharges  recur,  thirst  returns, 
and  the  patient,  when  we  were  beginning  to 
hope  for  recovery,  falls  back  into  the  algid  stage. 

in  other  cases  he  lapses  into  a  typhoid  condi- 
tion marked  by  great  debility,  more  or  less 
stupor,  restlessness,  especially  at  night.  There 
is  complete  anorexia,  occasional  vomiting,  diar- 
rha3a  or  constipation,  or  both  alternately,  with 
meteorism,  scanty  albuminous  urine,  containing 
fibrinous  casts.  After  this  condition  has  lasted 
from  four  to  seven  days,  the  symptoms  may 
gradually  improve ;  in  this  case  the  appetite 
returns,  the  lu'ine  becomes  more  abundant,  the 
albumin  diminishes,  and  the  head  symjatoms 
pass  off. 

In  other  cases  the  symptoms  become  aggra- 
vated, and  the  patient  falls  into  a  comatose 
state.  It  has  to  be  mentioned  that  typhoid 
symptoms  terminating  in  death  from  coma  occa- 
sionally occur,  although  the  urine  is  abundant 
and  free  from  albumin.  This  typhoid  condition 
is  all  the  more  likely  to  supervene  the  longer 
the  algid  state  is  prolonged.  Those  who  have 
been  addicted  to  drink  seldom  recover  without 
exhibiting  typhoid  symptoms,  which  in  their 
case  are  even  more  dangerous  than  in  others. 
Gangrene  of  the  penis,  scrotum,  nose,  and  of  the 
mucous  membranes  of  the  mouth  are  the  rarer 
sequels  of  cholera.  More  frequently  the  parotid 
glands  become  swollen  and  inflamed,  and  some- 
times suppurate. 
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The  duration  of  the  disease  in  fatal  cases 
varies  greatly.  A  few  die  from  four  to  eight 
hours  after  the  commencement  of  the  attack, 
more  from  twelve  to  forty-eight  hours.  The 
algid  state  seldom  lasts  beyond  the  second  day. 
Those  who  survive  this,  die  in  the  typhoid  stage 
from  the  fourth  to  the  tenth  day.  After  the 
tenth  day  recovery  is  to  be  expected. 

Analysis  of  Symptoms 

Diarrhoea. — The  watery,  pale  stools  of  cholera 
are  alkaline  in  reaction,  have  a  specific  gravity 
of  1005  to  1010.  The  dried  deposit  from  a  pint 
of  cholera  dejections  was  found  by  Parkes  to 
weigh  only  4  grains.  Examined  microscopically, 
the  stools  are  found  to  contain  intestinal  epi- 
thelium, disassociated  or  in  small  flakes,  with 
granular  matter  resulting  perhaps  from  the  dis- 
integration of  epithelium  along  with  mvicous 
corpuscles.  Before  the  period  of  reaction  the 
stools  will  be  found  to  contain  flakes  of  mucus 
containing  commas  in  almost  pure  cultivation. 
In  the  reaction  stage  these  are  less  readily  to  be 
detected,  other  micro-organisms  then  abound, 
and  blood  cells,  not  common  in  the  first  stage, 
are  now  frequently  present. 

Chemically,  the  rice-water  evacuations  contain 
a  small  quantity  of  albumin,  chloride  of  sodium, 
and  carbonate  of  ammonium  ;  occasionally,  but 
very  seldom,  traces  of  urea. 

The  diarrhoea  is  the  primary  and  constant 
symptom  of  cholera.  In  what  has  been  inap- 
propriately called  cholera  sicca,  in  which  there 
is  neither  diarrhoBa  nor  vomiting  but  rapid 
collapse,  the  bowels  are  after  death  found  dis- 
tended with  rice-water  fluid,  transuded  but  not 
evacuated.  The  bowel  in  this  dangerous  form 
of  the  malady  is  paralysed. 

Whether  the  diarrhoea  be  caused  by  the  pres- 
ence of  the  bacillus  in  the  mucous  membrane, 
abstracting  from  the  blood  the  liquid  necessary 
for  its  growth,  or  by  a  toxin  formed  by  the 
bacillus,  has  not  been  ascertained. 

Diarrhoea  is  only  a  symptom,  it  is  true,  but 
it  is  a  symptom  producing  other  symptoms, 
formidable  in  itself  and  in  its  results.  The 
drain  of  fluid  from  the  system  causes  inspissa- 
tion  of  the  blood ;  this  in  turn  leads  to  the 
absorption  of  water  from  all  the  tissues.  Hence 
the  sinking  of  the  eyes,  the  pinching  of  the 
features,  the  corrugation  of  the  skin  of  the 
fingers.  This  draining  off"  of  the  watery  part 
of  the  blood,  if  not  the  sole,  is  an  important 
factor  in  the  arrest  of  the  urinary  secretion. 
The  blood  does  not  contain  the  material  for  the 
secretion  of  urine,  but  as  contributory  cause 
of  suppression  we  must  reckon  the  diminished 
pressure  of  the  blood  in  the  kidney,  from  the 
enfeebled  action  of  the  heart.  But  this  cardiac 
failure  is  itself,  again,  partly  the  result  of  the 
thickening  of  the  blood  caused  by  the  diarrhasa. 
The  urine  is  not  the  only  secretion  arrested. 
The  secretion  of  tears,  sweat,  saliva,  and,  in  most 


cases,  of  milk  is  arrested.  We  thus  see  that  on 
the  diarrhoea  many  of  the  other  symptoms  of 
cholera  depend.  As  a  rule,  when  attempts  have 
been  made  to  remedy  the  evils  caused  by  the 
loss  of  fluids,  by  means  of  injection  of  saline 
solutions  into  the  veins,  the  rapid  improvement 
of  the  patient's  condition  has  shown  how  essen- 
tially dependent  many  of  the  prominent  symp- 
toms of  the  disease  are  on  the  dehydration  of 
the  blood  ;  but  the  fluids  injected  in  this  way 
are  rapidly  carried  off"  again  by  the  bowel,  and 
the  patient  is  within  a  short  time  in  the  condition 
in  which  he  was  before  the  fluid  was  injected. 

Vomit. — The  vomit  of  cholera  is  pale  or  whey- 
like, alkaline  from  carbonate  of  ammonia,  and 
seldom,  and  only  accidentally,  contains  the 
comma  bacillus.  Among  the  toxic  substances 
isolated  from  cultivations  of  the  cholera  bacillus 
no  emetic  principle  has  been  discovered,  so  far 
as  we  know.  Yet  such  a  principle  is  probably 
present. 

'Temperature  and  Circulation. — The  algidity 
of  cholera  is  to  be  ascribed  to  the  depressed 
action  of  the  heart,  and  also  to  the  thickening 
of  the  blood  impeding  the  circulation,  especially 
in  the  extremities.  The  depressed  action  of  the 
heart  itself  is  not  the  result  of  a  single  cause. 
Brieger  has  isolated  a  toxic  product  of  the 
cholera  bacillus  which  has  the  effect  of  lowering 
the  temperature  and  depressing  the  heart's 
action,  but  it  is  impossible  to  doubt  that  the 
action  of  this  toxin  in  producing  cardiac  depression 
and  lowering  of  temperature  must  be  inci-eased 
by  the  thickened  condition  of  the  blood. 

Another  cholera  toxin  has  been  isolated  which 
causes  cramps  and  muscular  tremors.  We  are 
therefore  justified  in  the  present  state  of  know- 
ledge in  looking  upon  the  muscular  cramps  as 
wholly  or  in  part  the  result  of  the  cholera  toxin. 

There  is  a  still  more  important  phenomenon 
for  which  we  have  no  satisfactory  explanation, 
namely,  the  increased  temperature  of  the  in- 
terior of  the  abdominal  cavity.  This  appears 
to  be  a  pretty  constant  concomitant  of  algidity. 
The  higher  the  rectal  temperature,  the  greater 
the  danger.  On  the  approach  of  death  the 
temperature  of  the  whole  body  has  been  found 
to  rise,  and  it  generally  continues  to  rise  after 
death. 

A  fall  of  the  internal  temperature  is  a  favour- 
able sign,  and  is  usually  followed  by  an  increase 
of  the  surface  heat.  When  reaction  is  favour- 
able the  temperature  in  the  axilla  remains 
normal  or  moderately  elevated.  In  the  typhoid 
stage  it  rises  above  tlie  normal. 

Respiration. — The  carbonic  acid  in  the  expired 
air  is  red^iced  from  the  impeded  circulation  in 
the  capillaries  of  the  lung. 

Tlie  Urine.— 'Yhe  causes  of  the  suppression  of 
urine  in  cholera  have  been  already  considered. 

Prophylaxis 
Knowing  the  sources  of  the  virus,  the  media 
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in  which  it  grows,  the  modes  in  which  it  is 
transported  from  place  to  place,  and  the  vehicles 
by  which  it  is  conveyed  into  the  body,  prophy- 
lactic measures  can  now  be  applied  with  a  pre- 
cision and  success  that  were  formerly  impossible. 

The  poison  ought  to  l)e  attacked  at  its  source 
by  the  cremation  or  thorough  disinfection  of 
cholera  evacuations.  In  cholera  hospitals  it  will 
be  better  to  cremate  the  stools  after  mixing 
them  -with  sawdust,  but  their  quantity  \m- 
doubtedly  renders  this  method  of  disposing  of 
them  difficult  in  private  houses.  Carbolic  acid 
in  5  per  cent  solution  is  the  most  useful  disin- 
fectant for  general  use.  Bichloride  of  mercury 
solution,  1  per  1000,  with  addition  of  free 
hydrochloric  acid  to  prevent  the  formation  of 
albuminate  of  mercury,  is  an  effective  germicide, 
but  its  poisonous  properties  are  an  objection  to 
its  general  use.  Chloride  of  lime,  10  parts  in 
solution  to  100  of  fa;ces,  may  also  be  used.  The 
disinfected  stools  should  be  buried  at  a  distance 
from  wells.  Clothes  may  be  disinfected  by  boil- 
ing, but  as  a  preliminary  they  should  be  fumi- 
gated with  sulphurous  acid.  Or  disinfection  by 
dry  heat  may  be  used.  Soiled  linen  and  other 
articles  of  little  value  should  be  burned.  Fur- 
niture and  utensils  should  be  cleansed  by  wash- 
ing with  carbolic  acid,  1  in  20,  added  to  hot 
water ;  they  should  then  lie  exposed  to  the  sun, 
so  as  to  be  thoroughly  dried.  Rooms  and  cabins 
of  ships  may  be  disinfected  by  sulpluirous  acid 
or  chlorine.  For  every  1000  cubic  feet  1  lb.  of 
sulphur  is  to  be  used.  Chlorine  may  be  evolved 
by  adding  hydrochloric  acid  to  chloride  of  lime 
in  the  proportion  of  22  IVjs.  of  acid  to  15  lbs.  of 
the  chloride  for  every  1000  cubic  feet  of  air- 
space. For  disinfection  of  a  ship's  bilge  a  5  per 
cent  solution  of  carbonic  acid,  left  to  act  for 
forty-eight  hoiirs,  may  be  employed.  We  must 
also  mention  that  Hankin  has  great  faith  in 
permanganate  of  potash  as  a  means  of  disinfect- 
ing cholera  wells.  The  permanganate  is  added 
at  sunset,  so  as  to  allow  the  sediment  to  settle 
to  the  bottom.  In  the  morning  the  water  is  fit 
to  drink.  To  oiu-  way  of  thinking,  cholera  wells 
should  be  shut  xip  whenever  practicable,  and  if 
this  is  imjjossible,  the  water  should  be  boiled 
before  being  used  for  any  purpose  whatsoever. 

The  measures  demanded  for  preventing  the 
transport  of  the  disease  are  the  regulation  of 
pilgrimages  in  India,  Mecca,  and  Mesopotamia. 
Efl'ective  sanitation  of  pilgrim  resorts,  means  for 
isolating  the  sick,  arrangements  for  the  inspec- 
tion of  pilgrim  shijjs,  their  quarantine  when 
necessarjr,  and  the  disinfection  of  the  clothing 
and  other  effects  belonging  to  the  infected 
bands,  come  under  this  head. 

These  are  matters  of  international  policy,  on 
which  it  is  unnecessary  to  dwell.  Although 
strict  quarantine  is  impracticable  in  a  country 
like  England,  it  is  of  great  value  in  preventing 
the  introduction  of  the  disease  in  islands  and 
countries  where  trade  is  not  extensive  and  is 
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limited  to  a  few  ports  when  properly  and 
humanely  carried  out. 

The  measures  for  removing  conditions  favour- 
ing the  growth  of  the  germ — what  I  have  spoken 
of  as  breeding-places  or  culture  media — resolve 
themselves  into  general  sanitation.  Moist  lands 
should  be  drained,  the  pollution  of  the  soil  by 
excreta,  and  the  contamination  of  the  waters  of 
harbours  and  streams  by  cholera  evacuations, 
and  the  discharge  of  sewage  prevented.  Cess- 
pools are  to  be  disinfectecl  and  closed,  and  all 
refuse  and  organic  matters  regularly  removed. 
Gutters  and  sewers  are  to  be  kept  in  good  order. 
Streets,  yards,  and  houses  should  be  inspected 
regularly,  and  measures  taken  to  keep  them  in 
a  state  of  perfect  cleanliness.  If  such  means  be 
adopted,  the  germ  will  find  no  mediiun  on  which 
to  grow,  and  even  should  the  disease  be  imported, 
it  is  little  likely  to  spread. 

Above  all,  care  must  be  taken  to  prevent  the 
pollution  of  drinking  water,  which  is  the  vehicle 
for  the  wholesale  dift'usion  of  the  virus.  No  city 
dependent  on  shallow  wells  or  on  sewage-pol- 
luted rivers  is  safe  from  cholera  outbreaks.  An 
efiicient  system  of  filtration  (such  as  that  sup- 
plied by  some  of  the  London  Companies)  does, 
however,  materially  diminish  the  risk  attend- 
ing the  use  of  sewage-polluted  water.  When 
a  water-supply  has  become  polluted,  the  obvious 
precaution  is  to  boil  it  before  use. 

When  cholera  breaks  out  in  barracks,  the 
troops  should  be  marched  out  to  a  dry  and 
elevated  locality  having  a  pure  water-supply. 
If  the  infection  persists,  the  camping  ground 
should  be  changed.  The  old  rule  of  marching 
at  right  angles  to  the  wind  may  be  safely 
ignored.  The  barracks  should,  in  the  meantime, 
be  disinfected  and  the  water-supply  looked  into. 

Cholera  outbreaks  on  crowded  vessels  are 
always  difficult  to  deal  with,  and  not  easy  to 
prevent.  Careful  daily  inspection,  the  isolation 
of  the  first  cases,  and  attention  to  cleanliness, 
and,  above  all,  free  ventilation  are  the  most 
likely  means  to  prevent  the  spread  of  the 
malady.  If  the  weather  be  fine  the  patients 
should  be  put  into  boats,  hung  from  the  davits 
and  fitted  up  with  awnings,  and  the  utmost 
attention  paid  to  the  disinfection  of  the  berths, 
cabins,  and  the  belongings  of  the  sick. 

One  other  means  of  prophylaxis  which  affords 
a  reasonable  hope  of  immunity  is  the  method  of 
vaccination  practised  by  Haft'kine.  Of  5357 
labourers  employed  in  the  Cachar  tea-gardens, 
2381  were  inoculated,  while  2976  remained  un- 
protected ;  4  of  the  inoculated  and  60  of  the 
iminoculated  died.  In  other  words,  the  deaths 
were  proportionately  twelve  times  more  numer- 
ous among  the  improtected. 

Unfortunately  the  protection  does  not  appear 
to  last  above  a  year  or  a  year  and  a  half,  yet 
the  value  of  this  method  in  the  case  of  bodies  of 
men  having  to  live  for  a  limited  time  in  an  area 
where  cholera  is  endemic,  or  in  the  case  of  a 
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community  exposed  to  an  epidemy,  cannot  be 
overestimated.  If  further  expei'ience  should 
confirm  the  reports  of  the  results  obtained  from 
these  vaccinations,  the  terrors  of  cholera  will 
be  greatly  diminished. 

Diagnosis. — With  the  aid  of  a  bacteriological 
examination  of  the  stools,  there  ought  now  to 
be  little  difficulty  in  distinguishing  severe  cases 
of  simple  diarrhoea  from  cholera.  A  well- 
mai'ked  case  of  cholera  cannot  be  mistaken  for 
any  other  disease,  except,  perhaps,  the  choleraic 
form  of  malarial  attack ;  but  attention  to  the 
history  of  the  case,  combined  with  a  microscopic 
examination  of  the  blood  and  fceces,  will  clear 
up  the  diagnosis.  Poisoning  by  arsenic,  anti- 
mony, and  corrosive  sublimate  present  many  of 
the  features  of  cholera,  but  the  cholera  stools 
are  characteristic. 

Prognosis.  —  We  need  not  say  that  in  a 
disease  which  on  an  average  carries  off  one-half 
of  those  attacked,  the  prognosis  should  always  be 
guarded.  The  disease  is  most  fatal  in  the  ex- 
tremes of  life  and  in  pregnant  women.  Great 
prostration,  well-marked  cyanosis,  involuntary 
discharges,  or  cessation  of  the  diarrhoea  without 
any  sign  of  reaction,  and  the  occurrence  of 
stupor  and  persistent  anuria  after  reaction  has 
set  in  are  all  of  evil  augury.  On  the  other 
hand,  a  fall  of  the  rectal  temperature,  an  in- 
creased fulness  of  the  pulse  in  the  algid  state,  a 
normal  temperature  and  absence  of  typhoid 
symptoms  after  reaction  has  set  in,  and  a  urine 
abundant  in  quantity  and  free  from  albumin 
are  hopeful  signs. 

Treatment.  —  Although  the  indications  for 
treatment  are  now  better  understood,  we  have 
as  yet  no  means  of  successfully  meeting  those 
indications.  In  respect  to  cholera  the  advice  of 
Hippocides  should  never  be  forgotten,  "to  do 
good  and  do  no  harm." 

The  causal  indications  are  to  destroy  the 
microbe  in  the  intestinal  canal  or  inhibit  its 
growth. 

The  symptomatic  indications  are  to  arrest  the 
diarrhoea  and  vomiting,  to  restore  the  fluidity 
of  the  blood,  to  sustain  the  heart's  action,  to 
restore  warmth  to  the  external  surface  of  the 
body,  and  alleviate  the  intense  suffering  caiised 
by  the  cramps. 

In  attempting  to  fulfil  the  causal  indication, 
cresline,  creosote,  cresole,  and  salol  were  tried  in 
Hamburg,  but  none  of  them  proved  of  any  ad- 
vantage. Calomel  did,  however,  seem  to  do 
good,  and  the  benefit  resulting  from  its  use  may 
be  ascribed  to  its  germicidal  properties.  One  or 
two  5-grain  doses  may  be  given  to  begin  with, 
and  then  3  grains  every  six  hours.  Under  the 
treatment  the  diarrhoea  often  augments  for 
several  hours  and  then  diminishes.  Besides 
calomel  there  is  no  internal  remedy  that  can  be 
safely  employed  to  meet  the  causal  indication, 
and  it  must  be  confessed  that  calomel  does  so 
imperfectly. 
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Considerable  success,  however,  appears  to 
have  followed  the  use  of  warm  tannic  acid 
enemata  recommended  by  Cantani  and  others, 
and,  if  we  mistake  not,  they  were  found  to  be 
of  some  service  in  Hamburg  when  given  in  the 
first  stage  of  the  disease.  The  tannic  acid  is 
supposed  to  destroy  the  cholera  bacillus  and 
neutralise  its  toxins,  and  it  may  do  so,  but  the 
question  is,  can  tannin  enemata  reach  the  seat 
of  the  disease  ?  Cantani's  formula  is :  Tannic 
acid,  grammes,  3  to  6 ;  gum-arabic,  grammes, 
30  to  50 ;  lavidanum,  30  to  50  drops ;  infusion 
of  camomile,  at  30°  C,  1  litre. 

The  Dian-rhaa. — There  is  something  approach- 
ing unanimity  as  to  the  advantage  of  arresting 
the  premonitory  diarrhoea.  It  is  believed  that 
the  disease  may  frequently  be  cut  short  in  this 
stage  by  the  use  of  astringents  and  sedatives, 
and  their  employment  is  also  indicated  in  the 
first  stage  of  the  developed  disease.  When 
algidity  has  set  in  the  diarrhoea  usually  abates, 
at  any  rate  absorption  is  then  so  completely 
arrested  that  this  class  of  remedies  would  then 
be  useless.  Compound  chalk  powder,  opium  in 
combination  with  sulphuric  acid  or  with  acetate 
of  lead,  are  the  remedies  most  frequently  re- 
sorted to  in  order  to  check  the  diarrhoea. 
Graves  considered  acetate  of  lead  and  opium  to 
be  the  best  preparation.  He  recommended 
twenty  grains  of  acetate  of  lead  and  one  grain 
of  opium  to  be  divided  in  tweh^e  pills,  one  to  be 
given  every  half  hour  until  the  discharges  began 
to  diminish,  and  he  says  that  "  in  all  cases 
where  medicine  promised  any  chance  of  relief, 
this  remedy  was  attended  with  the  very  best 
effects."  Perhaps  no  more  reliable  remedy  to 
check  the  diarrhoea  can  be  named  than  acetate 
of  lead  in  combination  with  opium. 

Vomiting. — For  the  arrest  of  vomiting  ice  in 
morsels,  chloroform  sinapisms  over  the  stomach, 
calomel  in  large  doses — say  15  to  20  gi'ains — 
mustard  emetics,  and  many  other  remedies  have 
been  tried.  None  appear  to  succeed  better,  or 
so  well,  as  a  tablespoonful  of  mustard  in  a  pint 
of  warm  water.  Sometimes  a  massive  dose  of 
calomel  will  quieten  the  stomach  when  other 
means  have  failed.  In  the  less  severe  cases, 
ice,  and  a  large  mustard  poultice  over  the 
stomach,  will  prove  of  service. 

Collapse. — We  have  seen  that  the  draining  off 
of  the  water  from  the  blood  contributes  to  the 
arrest  of  the  secretions,  to  the  enfeeblement  of 
the  heart,  and  the  consequent  algidity.  The 
injection  of  saline  fluids  into  the  veins  has  often 
been  followed  by  a  temporary  improvement  in 
all  the  symptoms ;  but  the  injected  fluid  is 
rapidly  discharged  by  the  bowel,  and  the 
patient  falls  back  into  the  hopeless  state  of 
collapse  from  which  the  injection  had  for  the 
time  rescued  him.  Some  recoveries  have 
followed  this  plan  of  treatment,  but  its  em- 
ployment has  generally  ended  in  disappoint- 
ment, and  it  is  not  even  devoid  of  danger.  A 
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safer,  but  "generally  an  equally  unsuccessful, 
method  of  supplying  the  loss  of  water  to  the 
lilood  is  that  of  injecting  water  into  the  sub- 
cutaneous tissue.  A  formula  which  may  be 
used,  if  it  should  be  thought  proper  to  try 
this  remedy,  is :  Water,  1 000 ;  chloride  of 
sodium,  4  ;  carbonate  of  sodium,  3.  The  fluid 
itself  and  the  instruments  must  be  sterilised. 
If  this  is  done  no  harm  will  ensue,  and  in  a 
desperate  case  this  remedy  might  be  tried. 

With  the  object  of  restoring  warmth  in  the 
state  of  collapse  much  benefit  will  often  be  ob- 
tained from  placing  the  patient  in  a  warm  bath. 
Begbie  fomid  it  particularly  useful  in  the  early 
stage  of  algidity  when  the  patient  was  young 
and  could  be  easily  moved  about.  During  the 
epidemy  in  Naples  in  1884,  Rigoletti  employed 
the  warm  bath  largely  in  the  algid  stage  with 
the  best  results.  The  bath  was  prepared  with 
water  at  the  temperature  of  100°  to  104°  F.,  to 
which  some  liquor  ammoniac  was  added.  Under 
this  treatment  the  diarrhoea  continued,  but  the 
vomiting  and  hiccup  ceased,  the  pulse  improved, 
and  the  secretion  of  urine  was  re-established. 
This  method  was  also  found  of  service  in  the 
recent  epidemy  at  Hamburg,  and  ought  to  be 
tried.  In  milder  cases,  hot,  moist  linseed 
poultices,  sufticiently  large  to  cover  the  whole 
abdomen,  sides,  and  lower  part  of  chest,  and 
changed  before  they  begin  to  get  cold,  or  the 
hot  pack,  along  with  friction  to  the  extremities, 
should  be  resorted  to.  If  stimulants  are  to  be 
employed  in  this  stage  they  should  be  used  in 
great  moderation. 

Muscular  Cramjjs. — For  relief  of  nuiscular 
cramps  friction  with  some  stimulating  liniment 
should  be  employed.  If  this  does  not  succeed, 
a  tourniquet  placed  over  the  upper  part  of  the 
limb,  so  as  to  constrict  it,  may  be  tried.  The 
compression  should  not,  however,  be  continued 
too  long,  but  having  been  intermitted,  it  may  if 
necessary  be  resorted  to  again. 

To  sum  vp  :  Our  efforts  must  ))e  directed  to 
stop  the  diarrhcea  in  the  early  stage  by  astrin- 
gents. If  this  fail,  or  if  the  patient  comes 
under  treatment  after  the  disease  is  developed, 
calomel  by  the  mouth  and  tannic  acid  enemata 
should  be  employed.  In  the  state  of  collapse, 
the  warm  bath,  hot  packs,  or,  in  mild  cases, 
large  linseed  poultices,  with  friction  to  the 
extremities,  and  a  judicious  use  of  stimulants 
by  the  mouth  or  subcutaneously,  are  the  most 
hopeful  means  of  relief.  The  typhoid  symptoms 
which  often  follow  cholera  are  to  be  treated  on 
the  ordinary  principles  applicable  to  the  special 
conditions  present. 

Cholera  Infantum.  SVe  Gastro- 
intestinal DisuKDERS  OF  ixi  ANC'Y  {Diarrhoea) ; 
Colon,  Diseases  of  ;  Diarrhcea  ;  F.eces. 

Cholera    Morbus.    See  Cholera 

Nostras. 
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Synonyms.  —  Choleraic  Diarrhoea,  Cholera 
Morbus,  Cholerine,  SjM7ndic  Cholera  ;  Diarrhee 
e'jjidemique  (Fr.) ;  SporaJische  Cholera.  (Germ.). 

Definition. — An  acute,  intense  inflammation 


of  the  gastro  -  intestinal  tract,  especially  of  its 
mucous  membrane,  accompanied  by  copious 
watery  discharges  from  the  bowel,  and  in  most 
instances  introduced  by  acts  of  vomiting  ;  simu- 
lating in  the  later  stages  Asiatic  cholera,  but 
giving  no  evidence  of  the  presence  of  the 
"  comma  "  bacillus. 

Etiology. — The  presence  of  poisonous  bodies, 
animate  or  inanimate,  within  the  lumen  of  the 
alimentary  canal  supplies  the  causative  agent  of 
choleraic  diarrhoea,  the  resulting  effects  varying 
with  the  precise  nature  of  the  poison  and  the  co- 
incident environment,  both  locally  and  generally. 
Many  agents  produce  symptoms  of  diarrhoea 
physically  indistinguishable  from  one  another. 
The  stools  in  true  cholera,  occasionally  in  enteric 
fever  and  malarial  attacks,  and  those  following 
arsenical  poisoning  and  sunstroke,  apart  from 
any  speciflc  micro-organisms  in  them,  are  very 
similar  in  character  to  the  alvine  evacuations  of 
cholera  nostras. 

In  each  case  the  presence  of  the  exciting- 
cause  leads  to  inflammation  of  one,  or  all,  of 
the  coats  surrounding  the  intestine,  and  fre- 
quently of  the  stomach  also. 

In  choleraic  diarrhoea  the  cause  may  be 
organismal,  or  be  derived  from  the  products  of 
organismal  metabolism. 

Choleraic  diarrhoea  is,  in  fact,  an  inflamma- 
tion of  the  digestive  canal  caused  by  various 
agents,  but  in  its  results  simulating  Asiatic 
cholera  moi'e  or  less  closely ;  absence  of  the 
specific  "  comma  "  spirillum  of  the  latter  disease, 
and  of  the  symptoms  significant  of  this  organ- 
ism's more  intimate  and  potent  influence  upon 
the  tissues  and  processes  of  the  body,  serving  to 
distinguish  it. 

The  question  of  greatest  interest  for  us  is 
concerned  with  the  behaviour  and  conduct  of 
the  bacterial  species  which  normally  inhabit  the 
intestinal  canal.  When  of  good  conduct  they 
serve  to  control  the  fermentative  processes, 
brought  into  being  by  their  own  actions,  but 
regulated  by  reason  of  the  antagonistic  proper- 
ties severally  displayed.  Conmionly  peaceable 
and  useful,  may  they  not,  stimulated  by  for- 
tuitous surroundings,  acquire  and  exhibit  on 
occasion  a  power  to  do  evil  1  Encouraged  by  a 
novel  environment,  aftbrding  them  almormal 
but  more  easily  assimilable  food  -  stuff's,  may 
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they  not  wax  more  rapidly  in  number,  and 
elaborate  more  poisonous  toxins  ?  Appendicitis 
would  appear  often  to  be  due  to  altered  charac- 
teristics of  this  kind  endowing  micro-organisms 
in  the  bowel  with  harmful  tendencies.  Intes- 
tinal dyspepsia  and  fermentation,  enteritis  (but 
a  short  step  further  forward),  acute  gastro- 
enteric inflammation  can  be  initiated  by  similar 
agents  in  different  stages  of  virulence.  The 
bacillus  coli  communis,  for  example,  is  a  normal 
peaceful  inhabitant  of  the  bowel ;  usually  assist- 
ing in  the  struggle  against  saprophytic  organ- 
isms and  to  check  putrefaction,  but  easily 
induced,  as  it  seems,  to  assume  new  roles,  and, 
as  circumstances  favour,  to  become  the  active 
exciting  cause  of  inflammatory  conditions  both 
in  the  bowel  itself  and  in  the  body  tissues. 

Bacteria  of  this  class  may  be  supposed  not 
only  to  increase  in  vigour  and  numbers  more 
markedly  in  the  bowel  under  favourable  con- 
ditions, or  to  elaborate  more  toxic  poisons,  but 
to  behave  in  the  same  manner  also  if  present  in 
food-stuffs  before  ingestion,  and  these  latter,  on 
gaining  the  bowel,  may  be  able  to  work  evil. 

Whenever  gastro-intestinal  catarrh  occurs,  some 
predisposing  cause  maybe  predicated  with  surety. 
The  exciting  cause  may  come  from  without,  or 
may  be  generated  within ;  in  either  case  contribu- 
tory conditions  have  nearly  always  preceded. 
Insufficient  food,  or  food  of  unsuitable  charac- 
ters, lack  of  fresh  air,  weakened  physical  and 
mental  powers,  exposure  to  extremes  of  tempera- 
ture, particularly  if  indoors,  with  overcrowded 
and  non-ventilated  rooms,  render  the  chance  of 
an  attack  more  probable  and  more  severe. 

The  most  potent  contributory  cause  of  attacks 
of  choleraic  diarrhoea  in  babes  and  sucklings 
arises  from  the  well-nigh  ineradicable  belief 
implanted  in  the  popular  mind,  that  the  young 
were  never  intended  to  breath  the  fresh  air  of 
heaven  except  during  the  comparatively  brief 
periods  when  they  are  "  taken  out."  Unclean 
bottles  and  cups,  impure  milk,  foods  unsuited 
for  them  at  their  age,  would  often  prove  innocTi- 
ous,  for  the  body  in  healthy  circumstances  is 
capable  of  much,  if  only  the  child  were  allowed 
enough  oxygen.  Of  course,  too  little  food  is 
also  a  common  predisposing  cause,  and  when 
conjoined  to  close  apartments  almost  certainly 
fails  to  permit  of  a  successful  struggle  against 
poisons  ingested.  No  wonder  that  in  enfeebled, 
marasmic  children,  hot -house  bred,  but  with 
less  fresh  air  than  is  supplied  to  hot  -  house 
plants,  starved  of  oxygen,  the  bacteria  find  a 
congenial  soil  in  which  to  increase  and  multiply ; 
little  hindrance  here  to  their  running  amok. 
Milk  that  is  tainted,  so  common  during  summer, 
especially  if  the  supply  is  delivered  but  once  in 
the  day,  too  large  a  quantity  of  it  given  at  one 
time,  allowing  many  of  the  bacteria  in  it  to 
escape  the  antiseptic  action  of  the  stomach's 
secretion,  a  dietary  composed  of  "  bites  of  what- 
ever is  going,"  want  of  regulation  of  the  action 


of  the  bowels,  constipation  relieved  at  intervals 
by  strong  purgatives, — all  are  active  or  acces- 
sory causes  in  infants. 

It  is  probable,  also,  that  poisons  absorbed 
into  the  circulatory  fluids  of  the  body,  especially 
those  manufactured  by  abnormal  intestinal 
processes,  when  in  larger  amount  than  can  be 
dealt  with  by  the  liver,  in  virtue  of  its  protec- 
tive properties,  may  occasion  an  attack  of 
choleraic  diarrhoea  by  a  general  in  addition  to 
a  more  local  action  exercised  on  the  nerve  end- 
ings and  fibrils  in  the  wall  of  the  gut  during 
their  transit  from  bowel  to  vessel. 

The  actual  and  true  cause  of  choleraic 
diarrhoea  is  almost  always  to  be  found  in  the 
presence  of  poisonous  products  of  the  meta- 
bolism of  living  forms,  and  often  of  the  living 
forms  themselves  capable  of  elaborating  them. 
Under  ordinary  circumstances  many  of  the 
active  agents  and  some  of  the  poisonous  pro- 
ducts are  luiable,  by  reason  of  a  less  activity,  a 
more  rapid  and  thorough  neutralisation,  to  do 
much  harm ;  but  at  other  times  they  may  be 
so  generated,  nourished,  manured,  and  en- 
vironed as  to  possess  extraordinary  powers  of 
development  and  increase.  Instances  of  choleraic 
diarrhoea  caused  by  mineral  poisons,  and  many 
others  of  the  more  common  chemical  substances, 
fall  to  be  discussed  more  properly  under  "  Food 
Poisoning,"  "  Toxicology." 

The  victims  of  choleraic  diarrhoea,  if  adults, 
suffer,  as  a  rule,  because  of  their  own  indis- 
cretion ;  from  the  folly  of  those  put  over  them, 
if  in  childhood. 

The  attacks  of  the  disease  are  supposed  to  be 
more  apt  to  occur  under  meteorological  con- 
ditions favouring  heat  by  day  with  dispropor- 
tionate cold  by  night,  or  when  the  air  is  warm 
and  moist.  But  these  conditions  can  have  but 
little  effect  on  the  mode  or  season  of  attack 
unless  accompanying  ingress  of  some  poisonous 
agent  or  substance.  And  even  then  those  who 
avoid  the  inhalation  of  re-exhaled,  impoverished 
air,  nor  sleep  in  the  same,  long  fasts,  sluggish 
action  of  the  bowel,  and  lack  of  muscular  exer- 
tion, seldom  are  unable  to  overcome  and  inhibit 
the  agents  introduced  into  their  bowel  (unless  if 
in  most  unusual  quantities),  which  in  those  who 
live  conversely  would  be  almost  certain  to  find 
a  fertile  soil  unprotected  and  uncared  for.  Im- 
pure water,  tainted  meat,  animal  ptomaines  are 
more  commonly  met  with  in  hot  weather ;  in 
fact,  all  bacterial  life  is  more  active. 

Symptoms. — In  Infants. — The  little  victim  to 
one  of  these  attacks  is  in  all  probability  appar- 
ently in  a  normal  state  of  health  up  to  the 
actual  onset  of  the  symptoms.  Of  a  sudden  the 
contents  of  the  stomach  are  expelled,  generally 
soon  after  a  meal,  in  an  undigested  state,  and 
almost  at  the  same  time  a  more  or  less  fluid 
discharge  takes  place  from  the  bowel.  The  dis- 
charge is  acid,  often  green  or  green-yellowish  in 
colour,  and  containing   lumps  of  undigested 
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food.  In  the  majority  of  cases  the  vomiting 
soon  ceases,  but  sometimes  the  stomach  may 
continue  irritable  throughout.  There  may  be 
as  many  as  from  twenty  to  thirty  motions  dur- 
ing the  first  twenty-four  hours,  the  later  dis- 
charges becoming  colourless,  almost  odourless, 
and  in  fact  similar  to  those  of  true  cholera. 
The  child  suffers  from  thirst,  frequently  most 
intense ;  from  abdominal  pain,  as  the  drawing 
of  the  legs  up  against  the  abdomen  and  crying 
show  ;  from  local  pain  round  the  anus,  irritated 
by  the  acrid  stools ;  he  becomes  prostrated, 
wizened  in  look ;  the  body  temperature  falls 
below  normal,  the  pulse  but  flickers  :  and  if  the 
diarrhoea  persists,  muscular  cramps,  followed 
soon  by  general  convulsions,  set  in;  death  closing 
the  scene.  In  severe  cases  a  previously  strong, 
well-nourished  child  will  lose  within  but  a  few 
hours  all  his  healthy  curves  and  plumpness,  to 
show  in  his  appearance  all  the  signs  of  extreme 
marasmus. 

At  any  stage  of  the  attack,  however,  the 
symptoms  may  halt  and  shortly  recede  ;  in 
even  seemingly  hopeless  cases  recovery  may 
result  {see  "  Gastro-Intestinal  Disorders  "). 

Adultly. — Few  premonitory  symptoms  assert 
themselves.  Severe  purging,  with  or  without 
precedent  emesis  or  gastric  nausea,  but  always 
accompanied  with  paroxysmal  abdominal  pains, 
frequently  of  a  most  agonising  character ;  tiie 
passage  first  of  liquid  fa3ces,  dark  sometimes  in 
colour,  light-hued  as  a  rule,  irritating  and  pain- 
ing the  anal  surface,  of  more  or  less  foul  odour, 
becoming  more  and  more  liquid,  with  less  and 
less  smell  and  colour,  more  frequent  and  copious, 
in  time  indistinguishable  from  the  rice  -  water 
stools  of  true  cholera,  lead  to  the  sharpened 
features,  the  cold,  clanuny  goose-skin,  the 
intense  thirst,  the  lessened  urine,  the  cramps 
and  prostration  significant  of  excessive  abstrac- 
tion of  fluid  and  serum  from  the  organism. 
The  prostration,  the  cold  skin,  and  the  actual 
lowering  of  body-temperature  which  may  occur 
are  undoubtedly  as  often  caused  by  reflex  action 
through  the  nervous  centres  from  an  irritation 
of  the  local  terminations  of  intestinal  nerves  as 
through  actual  loss  of  fluid,  while  as  the  result- 
ant effect  is  to  withdraw  blood  from  the  skin  to 
supply  the  inflamed  intestinal  tissues,  the  dis- 
charge of  fluid  into  the  lumen  of  the  gut  is 
facilitated. 

Should  the  attack  proceed  to  a  fatal  ending, 
the  skin  becomes  cold  and  livid,  the  face  more 
pinched,  the  muscular  spasms  more  general, 
although  towards  the  end  they  are  replaced  by  a 
comatose,  quiet  state  ;  or  again,  the  mind  may 
almost  to  the  last  retain  its  full  consciousness. 
During  an  attack  the  urine  is  always  scanty ;  in 
fatal  cases  it  may  be  completely  suppressed  for 
some  time  before  death. 

If  the  attack  arise  from  ingestion  of  preformed 
ptomaines,  violently  poisonous  and  irritative  in 
character,  the  time  which  elapses  between  their 
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ingestion  and  the  onset  of  the  symptoms  varies 
directly  with  the  character  of  the  meal  taken 
which  included  them,  its  amount,  and  the 
strength  of  the  gastric  juice  encountered.  If 
the  stomach  be  empty,  or  nearly  so,  and  the 
poisonous  agent  taken  in  a  liquid,  the  symptoms 
occur  rapidly  ;  if  in  solid  form,  a  longer  time 
elapses  ;  while  if  taken  along  with  all  the  com- 
ponents of  a  full  meal,  the  onset  of  diarrha'a 
may  be  delayed  until  eighteen  or  twenty-four 
hours  have  passed. 

If  the  cause  be  due  to  organised  forms,  the 
appearance  of  symptoms  is  usually  longer  de- 
layed, varying  directly  with  the  virulence  of  the 
bacterial  type  and  the  facilities  afforded  it  for 
its  growth. 

One  form  of  acute  diarrha'a,  in  many  instances 
reaching  choleraic  intensity,  is  of  interest,  al- 
though of  doul:)tful  etiology.  It  is  every  now 
and  then  met  with  in  large  institutions,  especi- 
ally in  the  writer's  experience  in  boarding 
schools.  From  no  discoverable  cause  a  munber, 
perhaps  even  the  majority,  of  the  inmates  will 
be  attacked  almost  simultaneously  with  acute 
diarrlia3a.  Seldom  serious,  much  the  larger 
proportion  of  those  attacked  recover  speedily ; 
a  minority,  however,  may  suffer  severely.  From 
what  can  such  an  attack  arise  1  Not  from  food, 
for  all  eat  the  same,  and  all  do  not  suffer. 

Pathology. — The  pathological  conditions  are 
akin  to  those  of  acute  gastro-enteritis.  The 
mucous  lining  of  the  gastro-intestinal  wall  is 
acutely  inflamed  over  a  more  or  less  extensive 
area.  If  the  irritant  cause  is  very  powerful, 
the  inflammatory  changes  may  spread  to  the 
other  coats  of  the  bowel  wall. 

Investigation  of  the  watery  stools  shows  them 
to  be  almost  entirely  composed  of  pure  serum, 
drained  by  the  intestinal  glands  from  the  blood. 
From  them  various  forms  of  bacteria  can  be 
grown,  and  ptomaines  may  be  isolated  by  appro- 
priate methods.  The  bacillus  coli  communis  is 
constantly,  well-nigh  invariably,  to  be  found. 

Diagnosis. — The  most  important  point  in 
the  diagnosis  of  choleraic  diarrhcca  lies  in  its 
difterentiation  from  Asiatic  cholera.  This  point 
settled,  it  is  of  little  moment  to  be  able  to 
distinguish  choleraic  diarrhoea  due  to  one  special 
form  of  poison  from  that  caused  by  another ; 
the  symptoms  are  practically  identical,  the 
treatment  the  same. 

A  history  of  previous  contact  with  infection, 
early  onset  of  collapse,  of  loss  of  voice  and 
enfeebled  pulse,  and  the  detection  of  the  comma 
bacillus  in  the  stools  suffice  to  indicate  the 
presence  of  true  cholera. 

Occasionally  purely  nervous  diarrbajic  attacks 
closely  simulate  choleraic  diarrhcea ;  but  here 
a  history  of  former  illnesses  of  the  same  type, 
of  some  nerve  disturbance,  the  comparatively 
slight  discomfort  or  pain  experienced,  the 
character  of  the  dejecta,  less  offensive  and  maybe 
watery  from  the  commencement,  and  the  slower 
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onset  of  signs  of  exhaustion,  serve  to  point  a 
diiference. 

The  occurrence  of  choleraic  diarrhosa  during 
the  progress  of  enteric  fever  is  infrequent,  and 
can  scarcely  be  mistaken  for  other  than  a  com- 
plication of  the  primary  disease,  except  when 
accompanying  an  ambulatory  unsuspected  case. 

The  liquid  stools  common  in  intestinal  fermen- 
tative dyspepsia  chiefly  call  for  evacuation  in 
the  morning  hours,  are  intensely  foetid  and 
fseculent,  and  accompanied  by  much  flatulence. 

The  symptoms  attendant  on  colitis,  mucous 
and  membranous,  and  the  distinctive  characters 
of  the  motions  in  these  conditions,  as  well  as 
the  diff'erential  signs  of  dysentery  and  dysenteric 
diarrhoBa,  are  treated  of  under  their  several 
headings. 

Prognosis. — Unless  among  infants,  old  people 
with  weakened  power  of  resistance  or  with  feeble 
hearts,  or  in  chronic  invalids  of  little  vitality, 
choleraic  diarrhoea,  when  independent  of  ptomaine 
poisoning,  is  seldom  fatal,  although  seeming  on 
many  occasions  to  nearly  forebode  death.  In 
infants  fed  improperly,  housed  in  badly  ventilated 
or  unventilated  rooms,  it  proves  very  fatal.  In 
adults,  when  uncomplicated,  and  where  proper 
chances  for  treatment  are  obtainable,  it  rarely 
causes  death,  unless  it  be  the  result  of  poisoning 
by  ptomaines  taken  with  the  food  in  sufficient 
quantity  to  overpower  all  means  of  successful 
resistance  or  treatment. 

Treatment. — Starvation  is  the  best  line  of 
treatment  in  both  infantile  and  adult  choleraic 
diarrhoea ;  cold  or  iced  water,  and  in  adults, 
aerated  water,  if  desired ;  if  well  tolerated,  a 
little  milk  and  lime  water  may  be  given ;  rest 
the  affected  parts.  In  such  cases  one  or  even 
two  days  may  easily  pass  without  nourishment 
being  itaken.  In  infants,  unless  the  diarrhoea 
ceases  early,  this  should  be  a  constant  rule ; 
ignore  the  protests  of  parents  or  relatives.  In 
adults  when  a  desire  for  food  returns,  apart  from 
the  simple  craving  for  fluids,  milk  diet  may  be 
safely  begun. 

In  adults  the  less  medicine  given  the  better. 
Cold  or  iced  water,  hot-water  bottles  to  the  feet 
and  legs,  hot  poultices,  with  or  without  mustard, 
over  the  abdomen,  and  plenty  of  fresh  air 
generally  suffice  to  arrest  the  symptoms. 
The  administration  of  opium  or  morphina  is  of 
questionable  propriety.  The  poison  in  the 
alimentary  tract  merits  removal  rather  than 
detention ;  but  if  the  pain  be  great,  and  the 
reflex  nervous  prostration  pronounced,  free  use 
of  opium  will  help  to  remove  any  chance  of 
immediate  collapse.  If  the  patient  be  in  a  less 
prostrate  state,  the  application  of  warmth,  a 
small  dose  of  calomel  —  large  doses  of  calomel 
are  dangerous,  while  small  amounts  are  better 
fitted  to  act  antiseptically, — and  half-ounce  or 
even  ounce  doses  of  whisky  or  brandy,  often 
arrest  the  symptoms.  If  painful  cramps  super- 
vene,   etherisation   is   advisable ;    indeed  the 


calmative  effect  of  an  anaesthetic  upon  the  whole 
nervous  system,  and  the  relief  obtained  from 
the  pain  of  cramp  and  from  the  local  abdominal 
pain,  suggest  that  an  earlier  employment  of  an 
anajsthetic  in  such  cases  might  prove  of  great 
service.  If  seen  early,  administration  of  castor 
oil  and  laudanum  together  act  well. 

Should  the  stomach  be  restive  and  reject  the 
stiunilaiits  ordered,  or  the  patient  continue  to 
retch,  dilute  hydrocyanic  acid  may  be  given,  or 
teaspoonfuls  of  brandy  and  water,  in  which  one 
drachm  of  the  spirit  is  added  to  two  or  three 
ounces  of  water,  the  dose  to  be  repeated  every 
few  minutes  if  vomiting  threaten.  Should  the 
diarrhoea  be  imchecked  by  such  measures,  the 
sedative  powers  of  opium  or  morphina  may  be 
called  upon.  The  most  efficacious  method 
undoubtedly  lies  in  the  use  of  morphina  supposi- 
tories. 

A  day  or  two  after  the  active  symptoms  have 
abated,  especially  if  they  have  been  arrested  by 
the  use  of  opium  preparations,  a  full  dose  of  castor 
oil  may  be  given  with  safety  to  clear  out  all 
that  remains  in  the  bowel. 

The  general  indications  for  treatment  may  be 
summed  up  in  a  few  words.  If  the  patient 
appears  to  be  strong  enough  to  bear  it,  remove 
the  exciting  cause ;  if  collapsed,  and  in  danger 
from  persisting  exhausting  discharges  from  the 
bowel,  stimulate,  and  introduce  morphina  in  a 
suppository  or  under  the  skin ;  in  all  cases 
apply  warmth  to  the  abdomen  and  the  lower 
limbs,  stop  all  food  by  the  mouth, — in  adults 
milk  may  be  allowed, — inculcate  rest,  and  secui'e 
the  presence  of  fresh  air. 

Cholerine.  —  This  name  (cholerine)  is 
sometimes  regarded  as  a  synonym  of  cholera 
nostras  (q.v.),  sometimes  as  a  term  for  a  form 
of  influenza  with  intestinal  symptoms,  or  for  the 
milder  varieties  of  diarrhoea  which  are  common 
during  the  prevalence  of  epidemic  cholera. 

Cholesteatoma. — A  cystic  tumour, 
with  a  pearl-like  appearance,  containing  white 
fat  and  cholesterine  crystals,  and  sometimes 
hairs.  See  Brain,  Tumours  of  (Morbid  Ana- 
tomy) ;  Ear,  Affections  of  Tympanic  Mem- 
brane ;  Ear,  Middle,  Chronic  Suppuration 
(Cholesteatoma). 

Cholesteraemla. — A  group  of  symp- 
toms (jaundice,  irritability,  and  other  nervous 
symptoms)  believed  to  be  due  to  the  presence  in 
the  blood  of  cholesterine.    See  Jaundice. 

Cholesterine.  —  In  chemical  composi- 
tion cholesterine  is  an  alcohol  (CjgH^jOH),  but 
it  resembles  the  fats,  being  soluble  in  alcohol  or 
ether ;  its  crystals  are  square  with  a  notch  at 
one  corner.  "  Lanoline,"  or  Adeps  Lanoe 
Hydrosus,  is  cholesterine  fat  which  has  absorbed 
much  water.  See  Expectoration  (Crystals) ; 
F^CES  (Cliemical  Examination) ;  Fluids,  Exam- 
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INATION  OF  Pathological  {Chemical  Amdysis); 
Gall- Bladder  and  Bile- Ducts,  Diseases  of 
{Cholelithiasis)  ■,  Kidney,  Surgical  Affections 
OF  {Cysts)  ;  Liver,  Physiology  of  {Bile  Forma- 
tion) ;  Physiology  ;  Skin,  Anatomy  and  Physio- 
logy {Secretion,  Sweat,  Sebum)  ;  Urine,  Patho- 
logical Ciiaxges  in  {Cholesferine,  Calculi). 

CholesteritiS. — A  morbid  state  of  the 
vitreous  or  aqueous  humour  in  which  choles- 
terine  crystals  (separated  from  the  lens)  are 
found  floating  therein. 

CholiC  Acid. — Cholic  or  cholalic  acid 
(('„^H^„(»j),  present  in  the  bile  in  the  form  of 
taurochoiates  and  glycocholates.  See  Physio- 
logy {Bile). 

Choline. — An  alkaloid  (Cr,H^5N02)  found 
in  bile,  in  nerve  tissue  (in  lecithin),  and  in 
fungi ;  it  is  toxic,  resembling  muscarine  in  its 
action,  and  has  been  regarded  as  the  cause  of 
epileptic  seizures.  See  Physiology,  The  Tissues 
{Nerve). 

ChoiOgfen. — A  preparation  used  in  cases 
of  obstruction  of  the  bile-duct,  diabetes  mellitus, 
etc. 

CholOpOiesiS.  —  The  formation  of  bile. 
See  Physiology,  Food  and  Digestion  {Bile). 

Choiuria.. — The  presence  of  bile  or  its 
elements  {e.g.  pigment)  in  the  urine  {q.v.), 
detectable  by  Gmelin's  test  (play  of  colour). 
See  Jaundice. 

Chondr-.  —  In  compound  words  chondr- 
and  chondro-  mean  relating  to  cartilage,  as  is 
exemplified  in  such  words  as  chondralgia  (pain 
in  a  cartilage),  cliondrexarthrosis  (displacement 
of  an  articular  cartilage),  chondrification  (trans- 
formation into  cartilage),  chmidritis  (inflammation 
of  cartilage),  choiidrohlast  (a  cartilage-forming 
cell),  chondroclast  (a  cartilage -absorbing  cell), 
chomb-o- cranium  (the  early  stage  of  cranial 
development),  clioiuirodialysis  (decomposition  of 
cartilage),  chondrogenesis  (formation  of  cartilage), 
chondromalacia  (softening  of  cartilage),  chondro- 
'phyte  (an  outgrowth  from,  or  tumour  of,  carti- 
lage), and  clLondrosarcoma  (a  variety  of  sarcoma). 

Chondro  -  arthritis.  —  Gummatous 
ulceration  causing  removal  of  the  articular  end 
of  a  bone,  and  leaving  but  a  thin  membrane 
(representing  the  cartilage)  over  the  ulcerated 
surface.  See  Syphilis  {Tertiary,  Bones  and 
Joints). 

Chondrodystrophia  Fcetaiis. 

See  Achondroplasia  ;  Cretinism  ;  Pregnancy, 
Intra-Uterine  Diseases  {Foetal  Bone  Diseases, 
Osteogenesis  Imperfecta). 

Chondroma. — A  cartilaginous  tumoui-. 
See  Bone,  Diseases  of  {Tumours,  Chondroma)  ; 
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Hand  {Tumours);  Hip -Joint,  Diseases  of 
{Tumours) ;  Neck,  Region  of  {Solid  Tumours) ; 
Parotid  Gland,  Disorders  of  {Tumours)  ; 
Tumours  {Connective  Tissue  Tumours,  Chondro- 
mata ). 

Chopart'S  Operation.  /See  Amputa- 
tions {All  ld( -Joint). 

Chorda. — A  cord  or  cord-like  structure, 
such  as  the  notochord  {chorda  dorsalis),  umbili- 
cal cord  {chorda  mnbilicaUs),  the  chorda  tympani, 
and  the  chordae  teiulinece. 

Chordee.  —  A  painful  erection  of  the 
penis,  during  which  it  is  bent  or  twisted  down- 
wards. See  Penis,  Surgical  Affections  of 
{Chordee) ;  Urethra,  Diseases  of  {Gonorrhcea 
in  Men). 

Chord itiS. — Inflammation  of  a  cord  {e.g. 
vocal  curd)  or  cord-like  structure. 

Chordoma. — A    tumour    consisting  of 


notochordal  tissue. 

Chorea. 
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See  also  Athetosis  {Diagnosis) ;  Brain, 
Affections  of  Blood-Vessels  {Post-hemiplegic 
Chorea) ;  Catalepsy  ;  Cerebellum,  Affections 
of  {Choreiform  Movements) ;  Children,  Clini- 
cal Examination  {Nervous  System)  ;  Hysteria 
{Hysterical  Chorea) ;  Hypnotism  (m  the  Treat- 
ment of  Chm-ea) ;  Insanity,  Etiology  of  {Auto- 
toxic  Agencies) ;  Labour,  Operations  {Induc- 
tio7i);  Larynx,  Congenital  Laryngeal  Stridor; 
Measles  {Sequelce) ;  Mind,  Education  op  the 
{Hysterical  Children) ;  NosE,  Post-Nasal  Ade- 
noid Growths  ;  Paralysis  {Cerebral  Diplegia)  ; 
Puberty  {Disturbances  of  Health) ;  Pregnancy, 
Affections  and  Complications  {Nervous  Sys- 
tem, Chorea)  ;  Rheumatism,  Acute  {Nervous 
Symptoms);  Rheumatism  in  Children  (C/iorea) ; 
Spasm  {Paramyoclonus  Multiplex,  Diagnosis) ; 
Skin,  Pigmentary  Affections  of  {in  Chorea). 

The  name  "  chorea "  has  unfortunately  been 
ajiplied  to  a  number  of  entirely  dift'erent  com- 
plaints, the  common  feature  in  all  "  choreic " 
diseases  being  the  occurrence  of  involuntary, 
irregular  muscular  movements. 

Common  Chorea 

(Chorea  Minor;  Sydenham's  Chorea  ;  St.  Vitus's 
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Dance)  consists  in  a  group  of  characteristic 
symptoms  of  subacute  onset,  and  chiefly  occur- 
ring in  children. 

Etiology. — Age. — Chorea  is  essentially  a  dis- 
ease of  childhood  and  adolescence,  the  vast 
majority  of  cases  occurring  between  the  ages  of 
five  and  fifteen  years.  After  iifteen  years  of 
age  chorea  is  much  less  common  as  a  primary 
attack,  although  second  and  third  attacks  are 
by  no  means  uncommon  after  puberty.  After 
the  age  of  twenty  chorea  becomes  still  less  fre- 
quent, although  no  age  is  exempt,  and  the  disease 
may  develop  even  up  to  an  advanced  age,  as  in 
one  form  of  chorea  senilis. 

Sex. — The  female  sex  is  much  more  liable  to 
this  disease  than  the  male,  the  average  propor- 
tion being  three  girls  to  one  boy.  After  the 
age  of  fifteen  there  is  a  still  greater  preponder- 
ance of  female  patients. 

Hereditary  Influence.  —  A  family  diathesis 
towards  rheumatism  is  very  common,  and  should 
be  inquired  for  in  every  case  of  chorea.  In  a 
considerable  proportion  of  cases  a  family  history 
of  nervous  diseases  can  also  be  obtained. 

Rheumatism  and  Endocarditis.  —  Experience 
shows  that  a  very  large  number  of  cases  occur 
in  patients  who  have  had  articular  rheumatism. 
Many  patients  develop  rheumatism  in  the  course 
of  an  attack  of  chorea  or  at  a  subsequent  period. 
Also  many  cases  of  chorea  are  preceded  or  fol- 
lowed by  endocarditis.  The  endocarditis  is 
sometimes  discovered  for  the  first  time  during 
the  course  of  the  chorea,  and  it  is  rare  to  find  a 
patient  with  a  second  or  third  attack  of  chorea 
in  whom  the  cardiac  soimds  are  normal. 

In  a  recent  series  of  forty-one  consecutive 
cases  of  chorea,  in  twelve  of  them  (including  a 
primigravida)  there  was  a  history  of  previous 
rheumatic  fever ;  another  patient  developed  pain 
and  swelling  in  both  wrist-joints  whilst  under 
observation,  within  a  week  after  the  onset  of  the 
chorea  ;  whilst  another  primigravida,  who  had 
previously  had  two  attacks  of  chorea,  developed 
pain  and  swelling  in  one  knee-joint  a  fortnight 
after  the  commencement  of  her  attack  of  chorea 
gravidarum.  Of  the  remaining  twenty-seven 
cases,  fifteen  had  a  strong  family  history  of 
rheumatic  fever,  whilst  in  the  remaining  twelve 
there  was  no  history  of  rheumatic  fever  either  in 
the  patient  or  in  the  patient's  near  relations. 
Yet  out  of  these  twelve  no  fewer  than  five  had 
mitral  regurgitation,  one  had  mitral  stenosis 
which  ultimately  proved  fatal,  and  only  six  had 
no  valvular  affection  of  the  heart. 

Scarlet  fever  with  arthritic  manifestations  is 
recorded  in  a  few  cases  to  have  been  a  direct 
antecedent  of  chorea. 

Fright,  emotion,  traumatism,  or  some  variety 
of  shock  to  the  nervous  system  is  a  fairly  com- 
mon antecedent  to  an  attack  of  chorea,  although 
the  majority  of  cases  develop  without  such  an 
exciting  cause.  Still  a  history  of  some  fright  or 
shock  is  obtained  in  from  20  to  30  per  cent  of 


cases.  Mental  emotion  as  an  alleged  exciting 
cause  is  more  common  in  adolescents,  from  the 
age  of  sixteen  upwards,  than  in  childhood.  But 
the  study  of  a  number  of  cases  of  chorea  attri- 
buted to  emotion  shows  that  the  vast  majority 
of  them  occur  in  constitutions  which  are  already 
rheumatic.  Moreover,  the  history  of  mental 
shock  is  often  an  indefinite  one,  and  early  choreic 
symptoms  are  often  present  before  the  advent 
of  the  emotion  which  exaggerated  them.  In  the 
above  series  of  forty-one  cases,  fifteen  gave  a 
history  of  some  fright  or  mental  shock,  \>\\t  of 
these  fifteen  only  one  was  free  from  evidences 
of  rheumatism,  twelve  of  the  others  having  either 
had  rheumatic  fever  or  mitral  disease,  and  the 
remaining  two  having  a  very  strong  family 
history  of  rheumatic  fever. 

It  vised  to  be  thovight  that  chorea  may  spread 
from  one  patient  to  another  by  imitation. 
Small  epidemics  of  choreiform  movements,  such 
as  have  now  and  then  been  recorded  in  girls' 
boarding-schools,  are  really  hysterical  in  nature 
and  not  truly  choreic.  A  primarily  choreic 
child,  however,  may  have  a  relapse  of  true 
chorea  from  the  excitement  of  seeing  another 
patient  with  a  similar  affection. 

The  presence  of  worms  in  the  intestinal  canal 
has  been  believed  by  some  to  cause  the  disease 
in  certain  cases  by  reflex  irritation.  But  in  the 
above  series  of  cases  the  only  case  of  chorea  in 
a  child  with  tape-worm  occurred  in  a  girl  who 
had  previously  had  an  attack  of  rheumatic 
fever. 

Pregnancy  undoubtedly  acts  as  an  exciting 
cause  in  certain  patients,  the  disease  developing 
in  the  early  months  of  gestation,  usually  from 
the  third  to  the  fifth  month,  either  in  previously 
healthy  patients,  or  more  freqiiently  in  cases 
with  a  previous  history  of  rheumatism  or  of 
actual  chorea.  Young  primigravidse  are  chiefly 
so  affected,  frequently  unmarried  girls.  The 
connection  between  the  chorea  and  the  preg- 
nancy is  so  close  a  one  that  when  the  pregnancy 
comes  to  an  end,  either  in  a  normal  manner  or 
by  abortion,  the  chorea  ceases.  Frequently  the 
disease  recurs  with  succeeding  pregnancies  {vide 
"  Chorea  Gravidarum  "). 

Symptoms. — The  disease  is  gradual  in  onset, 
usually  taking  a  day  or  two  to  develop  suffi- 
ciently to  call  attention  to  the  presence  of  any 
abnormality.  The  patient  is  often  fretful  and 
more  irritable  than  usual ;  then  restless,  wrigg- 
ling movements  are  observed  in  the  limbs,  face, 
and  trunk.  The  child  at  school  cannot  sit  still, 
and  the  teacher  complains  that  the  patient's 
handwriting  is  clumsy  and  untidy.  Often  the 
patient  drops  things  suddenly  out  of  the  hand. 
Sometimes  this  condition  is  not  recognised  as 
being  really  due  to  disease,  since  a  degree  of 
motor  restlessness  is  present  in  many  children 
during  mental  embarrassment  or  other  emotion. 
The  choreic  child  is  often  considered  at  first  to 
be  merely  badly  behaved,  but  as  the  symptoms 
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develop,  it  becomes  evident  that  there  are  some 
imderlying  diseased  conditions. 

In  a  typical,  fully  developed  case  of  chorea  the 
symptoms  may  be  classified  into  various  groups, 
viz. :  (>i)  irregular,  involuntary  movements  ;  (h) 
inco-ordination  on  attempted  voluntary  move- 
ments ;  (c)  weakness  of  the  affected  limbs ;  (d) 
a  variable  amount  of  psychical  disturbance. 

The  irregular,  involuntary  movements  are 
quite  characteristic.  They  are  of  a  twisting, 
wriggling,  tossing  type,  quite  irregular  in  time, 
and  constantly  varying  in  character  and  degree. 
The  patient  cannot  stand  or  sit  still,  but  is  in  a 
state  of  continual  motor  restlessness — "fidget- 
ing." The  movements  are  usually  first  noticed 
in  the  arm  or  face,  the  legs,  as  a  rule,  being  less 
affected.  The  shoulder  may  be  suddenly 
shrugged,  the  arm  abducted  or  adducted,  the 
elbow  flexed  or  extended,  the  hand  pronated  or 
supinated,  the  fingers  spread  out,  flexed,  or 
extended,  and  these  sudden  irregular  move- 
ments are  often  combined  in  a  complex,  confused 
fashion. 

Similar  movements  are  also  seen  in  the  face. 
The  brow  may  be  suddenly  wrinkled,  or  brief 
grimaces  may  be  made,  the  mouth  being  drawn 
to  one  side,  the  lower  lip  everted,  the  mouth 
pursed  up,  the  upper  teeth  exposed,  or  the  eyes 
screwed  up.  The  ocular  muscles  also  pai'ticipate  : 
the  patient  does  not  fix  objects  steadily,  but  looks 
restlessly  hither  and  thither,  and  may  now  and 
then  squint  momentarily.  The  jaws  may  open 
and  shut  irregularly,  the  tongue  may  be  rolled 
about  in  various  directions,  and  not  infrequently 
it  is  bitten  by  a  sudden  involuntary  snap  of  the 
teeth.  Sometimes  the  soft  palate  is  seen  to 
move  irregularly  up  and  down.  The  move- 
ments of  the  muscles  in  and  around  the  mouth 
may  produce  peculiar  sucking,  smacking,  or 
slobbering  noises. 

The  trunk  is  often  rotated  to  one  side  or  the 
other,  and  the  head  suddenly  turned  in  various 
directions.  Respiration  is  frequently  jerky  and 
irregular.  The  action  of  the  diaphragm  is  often 
overshadowed  by  that  of  the  intercostals  and  of 
the  extra  muscles  of  respiration.  Sometimes 
the  diaphragm  and  intei'costals  contract  alter- 
nately instead  of  synchronously.  In  a  few  cases 
the  laryngeal  muscles  are  affected,  so  that  jerky 
laryngeal  noises  or  gi-oans  are  produced. 

Choreic  movements  in  the  legs  ai-e  usually  of 
a  much  less  complicated  type  than  in  the  ujjper 
extremities.  The  patient  cannot  stand  placidly, 
sometimes  one  foot  is  moved,  sometimes  the 
other.  Walking  is  only  impaired  in  severe 
cases.  The  knees  may  suddenly  give  way  during 
progression,  or  the  movements  of  the  legs  may  be 
so  violent  that  the  patient  is  unable  even  to  stand. 

The  choreic  movements  vary  in  degree  in 
different  cases,  from  the  slightest  restlessness 
of  the  fingers  to  the  wildest  and  most  violent, 
irregular  movements  of  all  the  voluntary  muscles 
of  the  body.  The  affected  joints  are  impetuously 


flexed,  extended,  rotated,  or  circumducted,  and 
in  severe  cases  the  limbs  and  trunk  may  be 
thrown  about  so  violently  that  the  patient  may 
fall  out  of  bed,  or  may  bruise  or  cut  the  bony 
prominences  of  the  head,  trunk,  or  limbs  by 
throwing  them  against  surrounding  objects. 

The  movements  usually  commence  in  the 
hand,  spreading  later  to  the  face,  trunk,  and 
leg.  They  generally  affect  one  side  of  the  body 
earlier  and  more  severely  than  the  other.  Often 
they  remain  confined  entirely  to  one  side  (hemi- 
chorea).  In  a  few  cases  they  migrate  completely 
from  one  side  to  the  other.  As  a  rule,  in  right- 
handed  patients  the  left  side  is  more  commonly 
affected  than  the  right ;  but  this  is  not  invari- 
ably the  case.  Sometimes  the  movements 
affect  both  sides  with  equal  intensity. 

Voluntary  movements  are  more  or  less  inter- 
fered with,  when  involuntary  choreic  move- 
ments are  going  on.  The  patient  executes 
voluntary  movements  hastily  and  spasmodically 
as  if  attempting  to  seize  an  instant  when  choreic 
movements  are  absent.  Sometimes,  however, 
voluntary  movements  are  almost  steady,  whilst 
involuntary  movements  are  well  marked,  but 
more  commonly  choreic  movements  are  increased 
by  vohuitary  movement.  A  good  test  for 
slight  cases  of  chorea  is  to  make  the  patient 
hold  up  both  hands  for  a  few  seconds  above  his 
head  with  the  fingers  outstretched.  This  usually 
succeeds  in  bringing  out  a  few  irregtdai-,  wrigg- 
ling movements  of  the  fingers  on  the  affected 
side.  Or  make  the  choreic  patient  squeeze  one's 
hand,  and  the  grasp  is  perceived  to  be  sudden, 
spasmodic,  and  ill-sustained.  If  the  grasps  be 
compared  on  the  two  sides  in  a  case  of  hemi- 
chorea,  it  will  be  found  that  the  grasp  on  the 
choreic  side,  although  more  sudden,  is  yet 
actually  weaker  than  on  the  imaffected  side. 
Sometimes  when  picking  up  objects  the  patient 
makes  a  sudden  dash  for  the  article  and  often 
drops  it  after  securing  it.  Sometimes,  again, 
the  patient  has  a  difficulty  in  letting  go  an 
object  when  he  wishes  to  do  so.  Thus  in  feeding 
himself  he  often  drops  his  cup,  and  scatters  his 
food  about  the  table  with  his  knife  and  fork. 

In  the  lower  limits,  in  addition  to  the  in- 
voluntary movements  already  described,  the 
gait  may  be  peculiarly  altered.  The  knees  may 
suddenly  give  way  during  walking,  causing  the 
patient  to  fall. 

When  the  tongue  is  protruded  it  is  shot  out 
suddenly  and  pulled  in  again  with  a  jei'k. 
Articulation  is  often  jerky  and  indistinct. 
Words  are  shot  out,  suddenly  cut  short,  or 
interrupted  by  the  irregular  respiratoiy  move- 
ments. In  bad  cases  the  speech  may  be  quite 
unintelligible,  or  the  patient  may  speak  only  in 
whispei's,  or  may  even  absolutely  refuse  to  speak 
at  all  for  days  or  weeks.  In  the  latter  instance 
there  is  a  superadded  psychical  element  present. 

Severe  affection  of  the  lips,  tongue,  and 
pharynx  may  cause  inco-ordination  of  swallow- 
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ing,  and  the  general  nutrition  may  thereby  be 
gravely  affected. 

The  motor  unrest  is  greatly  increased  by 
emotional  states.  The  excitement  of  a  medical 
examination  often  renders  the  movements  much 
more  violent.  Scolding  the  patient  by  teachers 
or  parents  only  makes  the  child  more  restless. 
Sometimes  the  patient  sleeps  badly.  As  a  rule, 
during  sleep  the  choreic  movements  entirely 
cease  ;  but  in  very  rare  cases  exactly  the  reverse 
condition  is  found  {chorea  nocturna),  in  which 
the  movements  are  greatest  during  sleep,  dis- 
appearing almost  completely  when  the  patient 
is  awake. 

A  considerable  degree  of  muscular  weakness 
is  common  in  chorea,  and  in  some  cases  this 
may  be  so  severe  that  the  patient  is  unable  to 
raise  a  limb  from  the  bed,  although  slight  rest- 
less movements  are  seen  going  on  irregularly  in 
the  weakened  limbs.  But  the  patient  can 
always  execute  voluntary  movements,  however 
feebly,  at  all  joints  in  the  apparently  paralysed 
limbs.  There  is  never  complete  paralysis  of 
any  group  of  muscles.  Such  cases,  where  the 
weakness  is  out  of  all  proportion  to  the  choreic 
movements,  have  been  termed  "  paralytic 
chorea,"  and  in  many  of  them  the  choreic 
movements  are  only  elicited  on  attempted 
voluntary  movement.  In  some  cases  muscular 
paresis  is  the  earliest  symptom  of  the  disease. 
The  patient's  relations  notice  that  the  child 
uses  one  arm  less  than  the  other,  and  finally 
that  he  does  not  use  it  at  all.  As  the  disease 
recovers  the  paresis  fades,  and  the  choreic 
movements  become  more  evident. 

The  muscles  remain  normal  in  volume. 
Their  electrical  excitability  is  sometimes  in- 
creased on  the  affected  side,  both  to  the  con- 
tinuous current  and  to  induction  shocks. 

Sensory  abnormalities  are  more  frequent  in 
chorea  than  it  is  generally  supposed.  It  is 
true  that  choreic  patients  do  not  usually  com- 
plain of  pain,  numbness,  or  any  abnormal 
feeling,  but  if  the  cutaneous  sensibility  be  care- 
fully tested  in  every  case,  it  will  be  found  that 
a  considerable  proportion  of  patients  exhibit  a 
slight  degree  of  blunting  of  sensation  on  one 
side  of  the  body.  This  was  so  in  ten  cases  out 
of  forty-one  in  the  above  series.  Such  hemi- 
ansesthesia,  when  present,  is  always  on  that  side 
of  the  body  on  which  the  choreic  movements 
are  most  marked.  Sometimes  the  visual  fields 
are  concentrically  contracted,  and  the  acuity 
of  vision,  smell,  taste,  and  hearing  may  be 
diminished  on  the  preponderatingly  choreic 
side,  with  or  without  slight  hemi-aneesthesia  to 
touch  or  pain.  Such  affection  of  the  special 
senses  is  strongly  suggestive  of  a  hysterical 
element  superadded  to  the  chorea,  but  the 
frequency  of  hemi-ansesthesia  is  very  striking. 
The  hemi-anfEsthesia  of  chorea  is  very  slight 
in  degree,  and  can  only  be  detected  by  careful 
comparison  of  corresponding  points  on  opposite 


sides  of  the  body.  When  this  is  tried  a  con- 
siderable proportion  of  patients  will  be  found 
to  perceive  light  touches  and  pricks  more 
acutely  on  one  side  than  on  the  other,  and  the 
boundary  of  this  area  of  blunted  sensibility  will 
always  be  found  to  lie  in  the  middle  line  of  the 
body.  Sometimes  the  trunk  and  limbs  are 
alone  involved  in  the  hemi-an£esthesia,  the  face 
and  scalp  escaping. 

As  to  the  reflexes,  the  skin-reflexes  are  occa- 
sionally diminished  on  the  hemi-ansesthetic  side. 
The  deep  reflexes  may  be  normal,  but  sometimes 
they  are  difficult  to  elicit.  In  other  cases  we 
may  find  the  "  choreic  knee-jerk."  This  differs 
from  the  healthy  knee-jerk  in  the  fact  that 
when  the  patellar  tendon  is  tapped,  instead  of 
the  normal  brisk  contraction  of  the  quadriceps 
extensor,  followed  at  once  by  a  sudden  relaxa- 
tion, the  knee  in  such  choreic  cases  is  suddenly 
extended  to  its  full  extent  and  remains  so 
for  a  second  or  two,  the  foot  and  toes  mean- 
while exhibiting  irregular  choreic  movements. 
Ordinarily  the  sphincters  are  normal,  except  in 
very  bad  cases  when  extreme  mental  dulness 
causes  incontinence  of  urine  and  fseces. 

In  chorea  the  optic  discs  are  normal.  In 
rare  instances  slight  optic  neuritis  has  been 
observed.  This  is  probably  not  referable  to  the 
chorea  itself,  but  due  to  some  other  concomitant 
cause.  The  pupils  are  often  dilated,  but  they 
react  normally.  The  temperature  is  normal, 
except  in  very  severe  cases,  when  it  may  rise. 

In  the  majority  of  cases  a  psychical  element  is 
present.  This  may  be  trivial  in  degree,  merely 
amounting  to  a  certain  irritability  of  temper  or 
a  tendency  to  cry  or  to  giggle  on  slight  provoca- 
tion. Sometimes,  however,  there  is  impairment 
of  memory  and  distinct  mental  dulness.  The 
mental  element  may  be  quite  out  of  proportion 
to  the  severity  of  the  other  symptoms.  Mental 
affection  is  more  common  in  adolescents  than  in 
young  children.  It  usually  takes  the  form  of 
depression.  Hallucinations  may  develop  with 
delirium,  and  the  patient  may  pass  into  a  state 
of  violent  maniacal  excitement.  This  maniacal 
form  [chorea  insaniens)  reaches  its  maximum 
intensity  at  the  acme  of  the  chorea.  It  may 
last  several  weeks,  and  generally  passes  ulti- 
mately into  a  condition  of  mental  apathy  in 
which  the  patient  lies  in  bed  like  a  log,  refuses 
food,  and  passes  both  urine  and  fseces  into  the 
bed.  As  the  patient  slowly  recovers,  there  is 
often  a  transient  stage  of  mild  delirium  with 
"  persistent  ideas."  Severe  mental  symptoms 
are  more  common  in  the  chorea  of  pregnancy  than 
in  any  other  variety  of  chorea.  The  ultimate 
prognosis,  however,  as  a  rule  is  good ;  most 
cases  of  choreic  insanity  recover  completely. 

The  urine  in  chorea  contains  an  excessive 
amount  of  urea,  of  phosphates,  and  sometimes 
also  of  hajmatoporphyrin. 

Complications. — Of  these  the  most  important 
is  endocarditis,  which  occurs  so  frequently  that 
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it  may  almost  1)0  considered  as  part  of  the 
disease.  Choreic  endocarditis  chiefly  affects 
the  mitral  orifice  and  is  usually  of  the  simple 
type.  The  heart  frequently  recovers  completely 
and  its  bruits  entirely  disappear.  Sometimes, 
however,  the  valves  may  remain  permanently 
damaged.  Ulcerative  endocarditis  with  em 
holism  is  rare. 

Acute  articular  rheumatism  may  precede, 
accompany,  or  follow  an  attack  of  chorea. 
When  occurring  simultaneously  with  chorea,  it 
is  usually  mild  in  type,  evidenced  chiefly  by 
joint  pains  and  moderate  pyrexia,  with  little  or 
no  joint  swelling  to  be  made  out  on  objective 
examination. 

Some  choreic  children  have  characteristic 
"subcutaneous  rheumatic  nodules,"  varying 
from  the  size  of  a  pea  downwards  to  that 
of  a  sago -grain.  They  are  distributed  most 
commonly  along  the  subcutaneous  l^orders  of 
the  ulna  and  tibia,  also  around  the  elbow,  knee, 
and  ankle  joints,  and  along  various  tendons 
around  the  wrists  and  ankles.  Sometimes 
these  nodules  are  only  discoverable  during 
the  attack  of  chorea.  Erythema  nodosum  is 
sometimes  present.  A  painful  contracture  of 
the  palmar  fascia  may  also  occur  during  chorea, 
clearing  up  under  anti-rheumatic  treatment. 

Cases  of  chorea  with  intense  mental  symptoms 
have  already  been  referred  to.  Such  maniacal 
cases  occur  chiefly  in  adults,  and  especially  in 
the  pregnant  state. 

Epilepsy  as  a  complication  is  very  rare. 
Hysteria  may  complicate  chorea,  and  hysterical 
movements  may  sometimes  simulate  chorea ; 
but  the  practised  observer  has  usually  little 
difiiculty  in  recognising  the  existence  of  a 
hysterical  element  when  present.  Hysterical 
movements  are  usually  somewhat  different  in 
type  from  those  of  true  chorea ;  they  are  often 
sudden  and  shock  -  like,  and  tend  to  be  more 
rhythmical  than  in  true  chorea. 

Duration. — The  duration  of  an  attack  of 
chorea  is  very  variable.  The  more  severe  the 
attack,  the  longer  will  be  its  probable  duration. 
The  average  duration  is  from  two  to  three 
months,  but  an  attack  may  clear  up  in  two  or 
three  weeks,  or  it  may  last  six  months  or  longer. 
Only  in  exceptional  cases  does  chorea  j^ersist 
continuously  for  a  year  or  more. 

As  a  rule,  the  older  the  patient  is  when  first 
affected  hj  chorea,  the  longer  is  the  dui-ation  of 
the  attack  likely  to  be. 

Chorea  is  a  disease  which  is  very  prone  to 
recur.  One  or  two  relapses  are  common,  and 
as  many  as  nine  relapses  have  been  recorded. 
The  intervals  between  two  successive  attacks 
vary  from  a  few  weeks  to  several  years ;  the 
average  interval  is  about  one  year.  In  some 
cases  the  patient  has  an  attack  of  chorea 
regularly  at  a  certain  season  of  the  year  for 
several  successive  years ;  but  as  a  rule  the 
attacks    recur   at   ipiite    irregular  intervals. 


Relapses  are  often  slighter  in  severity  than  the 
primary  attack,  but  the  reverse  is  sometimes 
the  case. 

Prognosis. — In  most  cases  recovery  is  com- 
plete, the  inco-ordination  gradually  ceases  and 
at  last  the  involuntary  movements  fade  away. 
Serious  cases  are  those  in  which  the  movements 
are  of  extreme  violence,  and  in  which  insomnia, 
delirium,  and  rapid  emaciation  supervene.  Those 
may  end  fatally  from  exhaustion.  Sometimes 
death  results  from  rheumatic  fever  with  hyper- 
pyrexia, or  from  cardiac  failure  secondary  to 
valvular  disease.  Injuries  to  the  skin  produced 
by  the  violence  of  the  choreic  movements  may 
result  in  intractable  sores,  and  the  patient  may 
die  from  jiyjemic  infection. 

In  the  common  chorea  of  childhood  the 
danger  to  life  is  but  slight,  the  average  mor- 
tality being  less  than  three  per  cent.  Most  of 
the  fatal  cases  are  first  attacks ;  death  from 
a  recurrence  is  rare.  Choi'ea  occurring  for  the 
first  time  at  or  after  puberty  is  much  more 
dangerous,  since  severe  heart-lesions  are  more 
frequent  than  in  the  chorea  of  childhood. 

Chorea  in  pregnancy  is  still  more  serious, 
nearly  twenty -five  per  cent  of  cases  proving 
fatal.  In  such  cases  the  choreic  movements 
are  usually  very  violent,  mental  complications 
are  common,  and  severe  endocarditis  is  relatively 
frequent.  Many  cases  abort,  and  in  the  patient's 
cachectic  state  abortion  or  even  normal  labour 
is  dangerous. 

In  extremely  i-are  cases  juvenile  chorea  may 
persist  as  a  permanent  chronic  disease,  with  or 
without  slight  remissions,  in  spite  of  all  treat- 
ment. This  form  of  chorea  is  commoner  in 
males  than  in  females,  and  seems  to  be  less 
definitely  associated  with  rheumatism  and  endo- 
carditis than  ordinary  chorea  is  (vide  infra, 
"  Chronic  Progressive  Chorea  "). 

Chorea  developing  after  middle  life  is  much 
more  likely  to  be  a  permanent  disease  than  the 
juvenile  form. 

Pathology.  —  Chorea  has  a  clinical  rather 
than  a  pathological  existence,  and  the  disease 
is  at  present  classed  amongst  "  functional " 
disorders.  Practically  nothing  is  known  of  its 
essential  pathology.  It  is  only  in  severe  and 
complicated  cases  that  the  disease  is  fatal,  and 
at  post-mortem  examinations  very  varied  and 
inconstant  appearances  have  been  found,  amongst 
which  may  be  mentioned  general  hypertemia  of 
the  brain,  embolism  or  thrombosis  of  cerebral 
vessels,  and  minute  perivascular  hemorrhages 
in  the  brain  and  spinal  cord.  Sometimes  fine 
changes  in  the  nerve-cells  of  the  central  ganglia 
have  also  been  described.  But  an  insurmount- 
able objection  to  the  acceptance  of  any  one  of 
the  above  as  the  essential  lesion  of  the  disease 
lies  in  the  fact  that  any  or  all  of  these  changes 
may  be  absent  and  the  results  of  examination 
may  be  negative,  the  brain,  spinal  cord,  and 
peripheral  nerves  appearing  absolutely  normal 
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— so  far,  at  least,  as  the  present  methods  of 
neuro-pathological  research  enable  us  to  judge. 
Recent  endocarditis,  however,  is  found  in  a 
great  majority  of  fatal  cases  of  chorea. 

Some  time  ago  the  disease  was  supposed  by 
some  to  be  due  to  extensive  capillary  embolism, 
and  this  view  was  thought  to  be  strengthened 
by  the  fact  that  the  injection  of  starch  granules 
into  the  carotid  arteries  in  dogs  produces 
choreoid  movements.  But  most  cases  of  fatal 
chorea  show  no  signs  whatever  of  such  embolism. 
Moreover,  "canine  chorea"  is  essentially  a  differ- 
ent disease  from  chorea  in  the  human  subject. 

The  nature  of  the  choreic  movements,  together 
with  their  cessation  during  sleep,  points  strongly 
to  their  origin  from  some  irritable  condition  of 
the  motor  cells  of  the  cerebral  cortex.  Such 
a  hypothesis  is  further  strengthened  by  the 
frequency  with  which  the  symptoms  are  con- 
fined to  one  side  and  by  the  frequent  presence 
of  mental  disturbance. 

For  want  of  a  better  explanation,  chorea  is  at 
present  classified  as  a  "  functional "  disorder  of 
the  nerve-cells.  But  there  can  be  little  doubt 
that  some  molecular  or  chemical  change  in  the 
neuron  underlies  all  so  -  called  "  functional " 
disorders,  though  as  yet  we  are  ignorant  of 
the  precise  nature  of  such  changes. 

It  is  not  at  all  improbable  that  chorea  in 
many  cases  may  be  due  to  a  toxin,  probably 
closely  associated  with  the  rheumatic  poison, 
if  not  identical  with  it. 

That  emotion  frequently  plays  a  part  as  an 
exciting  cause  is  not  antagonistic  to  such  a 
theory,  for  the  mental  shock  in  such  cases  often 
merely  precipitates  an  attack  in  an  unstable  or 
imperfectly  developed  nervous  system  already 
partially  poisoned  by  a  toxin  in  the  blood. 
Endocarditis  is  as  frequent  in  cases  which 
have  followed  upon  mental  emotion  as  in  those 
which  have  arisen  spontaneously,  and  yet  no 
one  doubts  that  endocarditis  is  due  to  the 
existence  of  a  poison  in  the  blood.  Endo- 
carditis is  so  common  in  chorea  that  we 
conclude  there  must  be  some  close  connection 
between  the  two,  and  the  fact  that  chorea  so 
often  precedes  the  endocarditis  shows  that  the 
latter  cannot  be  the  cause  of  the  chorea.  We 
are  therefore  again  driven  to  the  conclusion 
that  some  common  cause  must  bring  about 
both  the  chorea  and  the  endocarditis. 

Diagnosis. — Ordinarily  chorea  can  be  dia- 
gnosed at  a  glance.  The  peculiar  movements 
are  quite  characteristic,  and  the  history  of  a 
recent  onset  distinguishes  them  at  once  from 
athetosis  following  cerebral  palsy  in  early  life, 
which  is  the  commonest  condition  in  which 
similar  movements  occur.  The  movements  of 
athetosis  have  unfortunately  been  termed  "  post- 
hemiplegic chorea,"  but  the  diagnosis  between 
the  two  conditions  is  usually  easily  made,  not 
only  from  the  "  athetoid "  character  of  the 
movements,  but  also  from  the   presence  of 


muscular  rigidity  in  the  athetotic  limbs,  with 
a  history  of  some  previous  cerebral  attack  (vide 
"Athetosis,"  vol.  i.  p.  319). 

The  rare  condition  called  General  Convulsive 
Tic  ("Tic  Generale ")  simulates  chorea  even 
more  closely,  but  can  be  differentiated  by 
observing  the  systematic  nature  of  the  move- 
ments in  Convulsive  Tic,  the  relatively  long 
intervals  of  rest  between  the  movements,  the  fact 
that  the  patient  can  always  intermit  them  in  order 
to  execute  voluntary  actions,  and  the  frequent 
presence  of  echolalia,  coprolalia,  or  other  ex- 
plosive utterances  and  of  forced  movements. 

Sometimes  difficulty  arises  in  the  diagnosis 
of  cases  of  "paralytic"  chorea,  where  the  out- 
standing symptom  is  loss  of  power  in  one  arm. 
When  a  child  between  seven  and  twelve  years 
of  age  is  said  to  have  gradually  lost  the  use  of 
one  arm,  without  paralysis  of  leg  or  face,  the 
disease,  as  a  rule,  is  chorea.  Careful  observation 
in  such  cases  never  fails  to  reveal  slight  choreic 
movements  in  the  affected  limb. 

The  few  cases  of  chorea  where  the  legs  are 
chiefly  affected  may  simulate  ataxia  of  gait,  but 
the  choreic  movements  of  the  limbs  in  the 
sitting  and  recumbent  posture  are  sufficient 
to  differentiate  the  two  conditions. 

Treatment. — The  mental  and  motor  symp- 
toms of  chorea,  together  with  the  marked 
influence  which  emotion  and  exertion,  mental 
or  physical,  have  in  exaggerating  the  choreic 
movements,  make  it  obvious  that  a  most  im- 
portant element  in  the  treatment  of  chorea 
consists  in  the  removal  of  all  causes  of  emotional 
excitement  and  physical  or  mental  fatigue. 

The  patient  must  not  go  to  school.  Lessons 
must  be  stopped  at  once  and  rest  in  bed  should 
be  insisted  on,  for  several  weeks  at  least,  even 
in  mild  cases.  When  the  patient  is  afterwards 
allowed  up,  this  should  only  be  for  a  short  time 
each  day,  gradually  lengthening  the  time  spent 
out  of  bed. 

All  sources  of  mental  irritation  must  be 
avoided,  and  only  such  occupations  should  be 
permitted  which  interest  the  patient  without 
fatigue  or  excitement.  The  child  must  not  be 
frightened  or  threatened.  A  large  airy  room, 
if  available,  should  be  chosen  for  a  bedroom, 
and  cheerful  companionship  should  be  provided, 
such  as  that  of  the  mother  or  of  a  judicious 
nurse,  since  mental  depression  might  undo  the 
good  produced  by  rest.  If  there  are  other 
children  in  the  house,  they  should  not  be 
allowed  to  go  into  the  patient's  room,  lest  they 
increase  his  mental  and  physical  unrest. 

In  cases  with  violent  movements,  care  must 
be  taken  to  prevent  the  patient  from  falling 
out  of  bed  or  injuring  himself.  This  can  be 
accomplished  by  laying  the  patient's  mattress 
on  the  floor  in  a  corner  of  the  room,  well  padded 
with  cushions  or  pillows,  to  prevent  him  from 
knocking  himself  against  the  wall.  If  bed-sores 
threaten,  a  water-bed  should  at  once  be  procured. 
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Treatment  in  an  asylum  is  seldom  necessary, 
except  in  cases  with  severe  mental  symptoms 
where  isolation  at  home  is  unattainable.  But 
if  a  case  is  doing  badly  at  home,  transference 
to  hospital  is  often  advantageous  and  expedites 
the  cure. 

The  diet  should  be  nutritious  and  easily 
absorbed.  The  more  food  the  patient  can  take 
the  better.  In  severe  cases  where  deglutition 
is  impaired,  or  where  from  mental  dulness  the 
patient  does  not  take  enough  nourishment, 
nasal  feeding  must  be  resorted  to.  Hughlings 
Jackson  gives  alcohol — a  teaspoonful  of  brandy 
every  four  hoTirs — in  severe  cases  of  chorea, 
and  with  excellent  results.  The  bowels  must 
be  kept  open,  but  strong  cathartics  are  to  be 
avoided. 

It  is  important  that  the  patient  should  sleep 
well,  and  hypnotics  must  be  given  if  necessary. 

As  to  drugs,  arsenic  is  the  classical  remedy. 
It  is  given  by  the  mouth,  and  the  dose  should 
commence  with  three  or  four  minims  of  the 
liquor  arsenicalis  three  times  a  day,  increasing 
gradually  to  ten  or  fifteen  minims.  If  symp- 
toms of  arsenical  poisoning  appear,  such  as 
conjunctivitis,  nausea,  and  gastric  pain,  the 
drug  must  be  stopped  for  a  few  days  and  then 
resumed  in  a  somewhat  smaller  dose.  The 
administration  of  large  doses  of  liquor  arsenicalis 
(fifteen  to  twenty  minims  three  times  a  day) 
from  the  first,  for  a  period  not  longer  than  a 
week,  has  sometimes  yielded  good  results  ;  but 
if  this  mode  of  administration  be  persisted  in 
for  a  long  period,  it  is  not  devoid  of  risk. 
Arsenic  in  large  doses  administered  for  a 
lengthened  period  not  only  induces  a  brownish 
pigmentation  of  the  skin,  but  has  sometimes 
produced  very  intractable  peripheral  neuritis. 

In  severe  cases  chloral  hydrate  is  of  great 
service  as  a  hypnotic  and  general  nervous 
sedative.  Some  physicians  keep  the  patient 
continuously  asleep  for  weeks  by  means  of  this 
drug,  but  caution  is  necessary  in  siich  cases, 
since  the  chloral  sleep  is  sometimes  followed  by 
maniacal  excitement. 

Bromides  are  of  singularly  little  value  in 
chorea.  In  very  violent  cases  morphia  may 
be  administered  hypodermicall}^,  or  it  may  even 
be  necessary  to  give  chloroform  to  control  the 
violence  of  the  movements,  but  such  treatment 
can  only  be  of  temporary  service,  it  being  much 
better  to  keep  the  patient  under  the  influence 
of  chloral.  In  some  cases  antipyrin  is  useful, 
but  care  must  be  taken  not  to  produce  cardiac 
failure,  therefore  during  treatment  by  antipyrin 
the  patient  must  be  kept  absolutely  at  rest. 

Valerianate  of  zinc,  oxide  of  zinc,  hyoscine, 
cannabis  indica,  and  physostigmine  have  all 
been  employed,  but  are  of  little  use.  Salicyl 
compounds  occasionally  give  good  results,  especi- 
ally salol  ;  but  in  other  cases,  again,  they  fail 
entirely. 

The  application  to  the  spine  of  electricity. 


faradic  or  galvanic,  and  the  freezing  of  the  skin 
over  the  spine  by  means  of  ether  spray,  which 
have  sometimes  been  employed,  are  of  doubtful 
value  ;  and  when  we  remember  that  the  disease 
is  of  cereljral  and  not  of  spinal  origin,  this  can 
readily  be  understood. 

During  convalescence  mild  gymnastics  are 
often  of  service,  and  a  change  of  air  often  serves 
to  confirm  £he  cure. 

Finally,  it  must  be  remembered  that  chorea 
is  a  disease  which  is  prone  to  recur.  Each 
successive  attack  must  be  treated  on  the  same 
principles,  rest  and  feeding  being  more  important 
than  medicinal  therapeutics. 

Hereditary  Adult  Chorea  (Huntington's 
Chorea) 

This  is  a  somewhat  rare  disease  which  must 
be  carefully  distinguished  from  the  ordinary 
chorea  minor. 

The  disease  was  described  in  1872  hy  Hunt- 
ington of  New  York  as  a  form  of  chronic  pro- 
gressive chorea  occurring  hereditarily  in  certain 
families  through  many  generations,  the  malady 
commencing  in  middle  life,  being  associated  with 
mental  weakness,  and  continuing  until  death. 
Since  its  original  description  the  disease  has  also 
been  observed  with  considerable  frequency  in 
Britain  and  on  the  continent  of  Europe. 

The  complaint  is  markedly  hereditary  in 
certain  families  and  has  been  traced  through 
many  successive  generations.  Sometimes,  how- 
ever, one  generation  escapes  and  the  disease  does 
not  afterwards  reappear  in  the  family. 

Males  and  females  are  eqiudly  aftected,  and 
both  sexes  may  transmit  the  disease,  wliich 
begins,  as  a  rule,  in  middle  life,  commonly 
between  the  ages  of  thirty  and  fifty  years. 

It  may  arise  without  any  cause  whatever,  but 
sometimes  it  first  becomes  evident  after  emo- 
tional excitement.  Thus  in  one  woman,  whose 
mother  and  maternal  grandmother  had  been 
similarly  affected,  the  earliest  symptoms  came 
on  after  the  physical  and  mental  shock  of  being 
forcibly  discharged  by  her  employer,  who  threw 
her  down  a  flight  of  stairs. 

Sym.pto7nis. — The  patient  exhibits  movements 
of  a  choreic  type,  iisually  first  noticed  in  the  face 
or  upper  limbs,  gradually  increasing  in  severity, 
and  ultimately,  in  the  course  of  years,  affecting 
all  the  voluntary  muscles  of  the  body.  The 
motor  symptoms  are  similar  to  those  of  chorea 
minor,  with  grimacing,  gesticulation,  aflection 
of  articulation,  and  almost  constant  play  of  in- 
voluntary irregular  movements  of  the  eyes,  face, 
limbs,  and  trunk.  The  ocular  muscles  do  not 
necessarily  escape,  as  some  authors  state.  Some- 
times one  side  of  the  body  is  aftected  for  years 
before  the  other  side  is  attacked. 

The  movements,  as  in  chorea  minor,  cease 
diu'ing  sleep  and  are  increased  by  emotional 
excitement ;  but,  unlike  ordinary  chorea,  they 
can  be  arrested  when  the  patient  desires  to 
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execute  any  voluntary  movement ;  thus  the 
patient  can  still  write  or  thread  a  needle,  even 
when  the  disease  is  far  advanced. 

Even  up  to  a  late  stage  the  patient  is  able  to 
walk,  but  the  gait  is  often  curiously  irregular. 
The  trunk  and  limbs  undergo  irregular  spon- 
taneous movements,  the  patient  often  suddenly 
standing  still  after  walking  a  few  steps. 

Sensation  is  normal.  The  deep  reflexes  are 
generally  somewhat  increased.  The  heart  is 
unaffected. 

Mental  weakness  is  usually  present,  com- 
mencing as  mere  "  facility "  and  gradually 
advancing  towards  a  degree  of  dementia.  The 
patient  is  often  depressed,  and  suicidal  tendencies 
have  sometimes  been  observed.  The  patient 
may  at  first  be  irritable  or  excitable,  but,  as  the 
disease  progresses,  the  mental  state  usually  be- 
comes one  of  apathy.  The  mental  affection  is 
an  insidious  one  and  generally  develops  some 
years  later  than  the  muscular  restlessness,  but 
this  is  not  invariably  the  case.  Mental  weak- 
ness may  precede  the  motor  phenomena. 

The  disease  is  an  incurable  one  and  its  symp- 
toms persist  throughout  life,  but  life  is  not 
necessarily  shortened  thereby.  The  complaint 
may  last  from  ten  to  thirty  years,  and  the 
patient  ultimately  dies  either  from  exhaustion 
or  from  some  intercurrent  affection. 

Diagnosis. — This  disease  is  distinguished  from 
common  chorea  chiefly  by  the  history  of  heredity, 
which  in  ordinary  chorea  is  very  rare  ;  also  by 
the  age  of  onset,  the  tendency  to  dementia,  the 
prolonged  duration,  and  the  progressive  nature 
of  the  malady.  Chorea  senilis,  which  may  either 
be  chorea  minor  occurring  at  an  advanced  age, 
or  may  be  a  variety  of  chronic  progressive 
chorea,  is  free  from  any  hereditary  tendency 
and  unassociated  with  progressive  dementia. 

Pathology. — As  in  chorea  minor,  the  essential 
pathology  of  this  disease  is  quite  obscure.  It 
is  probably  a  degenerative  process  affecting  the 
cortical  motor  neurons.  Very  various  morbid 
appearances  have  been  found  at  autopsies,  in- 
cluding slight  diffuse  chronic  meningitis,  changes 
similar  to  those  of  general  paralysis  of  the 
insane,  pachymeningitis  htemorrhagica,  dissemi- 
nated miliary  nodules  of  chronic  inflammation 
scattered  in  the  white  and  grey  matter,  etc., 
but  these  are  all  probably  accidental,  and  not 
essential  to  the  disease. 

Treatment  can  only  be  symptomatic.  Arsenic 
is  of  little  or  no  use.  Tonics  and  various 
sedatives  may  be  tried,  but  therapeutic  results 
have,  so  far,  been  entirely  negative. 

Chronic  Progressive  Chorea 

Apart  from  Huntington's  chorea,  other  forms 
of  chronic  progressive  chorea  occur  unassociated 
with  any  hereditary  tendency.  Isolated  cases 
may  begin  in  old  age,  in  adult  life,  and  recently 
have  also  been  observed  in  adolescence  {develoj)- 
mental  chorea). 


These  cases  are  distinguished  from  ordinary 
chorea  by  their  duration  and  by  the  absence  of 
rheumatic  affections  or  of  cardiac  complications. 
The  motor  symptoms  are  exactly  those  of  chorea 
minor,  but  they  become  progressively  worse  and 
last  throughout  the  patient's  life. 

Such  varieties  of  chorea  are  obviously  different 
from  ordinary  chorea  minor,  which,  though  it 
tends  to  relapse,  ultimately  in  most  cases  be- 
comes cured.  They  are  probably  dependent  on 
a  chronic  degenerative  process  in  the  cells  of 
the  motor  cortex,  rather  than  upon  any  toxin, 
as  in  the  case  of  chorea  minor. 

Electrical  Chorea  (Dubini's  disease) 

This  is  a  very  rare  endemic  disease,  which 
occurs  chiefly  in  Northern  Italy  and  Lombardy. 
It  has  been  observed  in  both  sexes  and  at  all 
ages.  The  disease  is  a  progressive  one.  It  com- 
mences with  a  short  stage  of  pains  in  the  head, 
neck,  or  spine,  soon  followed  by  involuntary 
spasmodic  movements  which  differ  from  those 
of  ordinary  chorea  in  being  short,  sudden,  and 
shock-like,  similar  to  those  elicited  by  electrical 
stimulation. 

These  contractions  usually  commence  locally 
in  one  arm  or  one  side  of  the  face,  later  they 
attack  the  leg  on  the  same  side,  and  at  last  they 
cross  over  and  invade  the  muscles  of  the  opposite 
side.  In  addition,  there  are  sometimes  epilepti- 
form convulsions,  which  may  be  unilateral. 

As  the  disease  j^rogresses,  paralytic  pheno- 
mena are  superadded,  commencing  in  those 
limbs  in  which  the  contractions  were  earliest 
and  most  marked.  The  palsy,  which  is  accom- 
panied by  muscular  atrophy  and  diminution  of 
faradic  excitability,  spreads  all  over  the  body 
and  becomes  general.  There  may  be  consider- 
able elevation  of  temperature.  Throughout  the 
disease  the  mind  is  unaffected. 

The  complaint  may  last  for  days,  weeks,  or 
months,  and  is  usually  fatal.  Death  results  from 
cardiac  failure  or  from  coma.  Only  in  a  few 
cases  does  recovery  take  place. 

The  nature  of  the  disease  is  undetermined. 
No  constant  morbid  changes  have  been  found. 
On  the  whole,  it  seems  probable  that  the  disease 
is  due  to  some  toxin  of  endemic  origin  which 
attacks  first  the  cerebral  cortex  and  secondarily 
the  spinal  cord. 

Diagnosis. — This  disease  has  not  been  observed 
except  in  Italy.  Elsewhere  the  only  complaints 
which  may  simulate  electrical  chorea  are  myo- 
clonus multiplex  {q.v.  "  Muscles,  Diseases  of 
the  ")  and  certain  varieties  of  hysterical  spasm, 
both  of  which  conditions  have  only  to  be  known 
in  order  to  be  readily  distinguished  from  Dubini's 
disease. 

The  so-called  Chorea  major  (Chorea  magna) 
must  be  carefully  differentiated  from  all  the 
truly  "  choreic  "  disorders.  It  is  not  a  chorea 
at  all,  but  merely  a  variety  of  hysteria  easily 
distinguished  from  true  chorea. 
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Chorea  Gravidarum 

Chorea,  rare  in  the  adult,  is  perhaj^s  a  little 
less  rare  in  the  pregnant.  This  is,  however,  by 
no  means  certain.  Of  439  cases  in  the  British 
Medical  Association's  collective  report,  68  were 
females  between  16  and  40,  and  of  these  7  only 
were  pregnant ;  of  28  delirious  female  cases,  over 
15  in  the  Kommune-hospitalet  at  Copenhagen, 
7  were  pregnant  and  1  recently  delivered.  The 
jjroportions  in  these  instances  are  1  in  9  and  1 
in  3,  while  the  proportion  of  pregnant  women  to 
adult  women  in  general  is  between  these  ratios 
and  nearer  the  higher.  Nevertheless,  the  asso- 
ciation of  chorea  and  pregnancy  is  important 
both  for  prognosis  and  treatment. 

Cases  of  chorea  in  pregnancy  exhibit  the  same 
relations  to  fright,  rlieumatism,  and  endocarditis, 
hysteria,  family  tendencies,  and  previous  chorea, 
as  cases  of  chorea  in  general.  Fifty -nine  per 
cent  of  first  attacks  occur  in  the  first  pregnancy, 
but  the  ratio  of  illegitimacy  is  little  if  at  all  in 
excess  of  that  of  women  in  genei'al.  Correspond- 
ing to  this,  the  age  at  the  first  choreic  pregnancy 
is  usually  under  25,  but  cases  are  on  record  at 
all  ages  up  to  40.  Chorea  may  recur  in  several 
pregnancies,  the  largest  number  of  recorded 
attacks  being  5,  but  choreic  pregnancy  may  be 
preceded  or  succeeded  by  pregnancy  free  from 
chorea.  Fully  half  of  the  attacks  began  in  the 
first  three  months,  and  a  third  in  the  middle 
three  months.  A  few  cases  are  on  record  where 
chorea  began  during  the  puerperium,  and  two 
or  three  somewhat  later. 

Of  cases  where  the  pregnancy  ends  spon- 
taneously two-thirds  are  delivered  at  term,  the 
proportion  of  abortion  being  thus  higher  than  in 
general.  In  about  40  per  cent  of  the  cases  that 
recover  the  chorea  terminates  before  the  end  of 
the  pregnancy.  There  is  no  evidence  to  show 
what  influence  the  death  of  the  foetus,  before 
delivery,  has  on  the  chorea ;  in  a  few  cases  the 
perception  of  the  fcctal  movements  has  exagger- 
ated the  chorea,  liecovery  after  delivery  is,  as 
a  rule,  gradual,  as  it  is  in  chorea  apart  from 
pregnancy,  but  in  a  few  recovery  is  sudden ;  in 
one  case  the  chorea  became  chronic.  The  mor- 
tality cannot  be  exactly  determined,  but  is 
certainly  less  than  1  in  5,  and  a  considerable 
niimber  of  the  fatal  cases  die  from  causes  other 
than  the  chorea.  In  less  than  3  per  cent  of  the 
cases  insanity  followed  the  chorea,  recovery 
taking  place  in  a  few  weeks  or  months.  In  a 
number  of  cases  infective  processes  have  com- 
plicated or  followed  the  chorea. 

The  treatment  of  chorea  in  pi-egnancy  is 
primarily  the  same  as  the  treatment  of  chorea 
generally.  Arsenic  and  salol,  and  the  sedatives 
and  narcotics,  including  general  anaesthesia, 
must  be  employed  according  to  the  indications 
of  the  individual  case.  Whei'e  the  case  is  severe 
or  becomes  worse  in  spite  of  such  treatment,  the 
induction  of  abortion  or  of  premature  labour  is 


justified.  In  practice  this  has  not  always  given 
satisfactory  results,  but  the  cases  were  of  great 
severity,  and  sometimes  the  delay  had  been  too 
great.  The  induction  should  be  made  under 
ansesthesia,  which  may  reasonably  be  prolonged 
till  the  completion  of  the  delivery.  In  some 
cases  digital  dilatation  of  the  cervix  has  stopped 
the  chorea.  In  less  severe  cases  and  those 
which  improve  under  general  treatment,  it  is 
best  to  wait  spontaneous  labour  and  to  watch 
that,  interfering  only  if  this  seem  specially 
required. 

Choreic  Insanity 

There  is  probably  no  special  form  of  insanity 
that  can  properly  be  called  Choreic  Insanity. 
In  every  patient  suftering  from  chorea  there  is 
usually  some  mental  disturbance.  The  patient 
may  be  dull  and  listless  with  apathy  and  loss  of 
memory ;  I>ut  these  mental  symptoms  being  so 
slight  they  are  overlooked  ;  on  the  other  hand, 
however,  they  may  become  so  severe  as  to  call 
for  immediate  treatment. 

Etiology. — Mental  complications  with  chorea 
are  more  common  with  pregnant  women,  girls, 
and  young  men  than  with  children.  Usually 
there  is  an  unstable  inheritance. 

Symptoms. — 1.  Choreic  Mania. — The  excite- 
ment rarely  begins  before  the  end  of  the  first 
and  after  the  fourth  week  of  the  outbreak  of  the 
chorea.  Often  it  is  most  difficult  to  say  when 
the  bounds  of  sanity  have  been  passed,  as  the 
impulsiveness,  agitation,  or  loss  of  control  grow 
gradually.  Sleep  becomes  more  and  more  inter- 
rupted until  it  is  finally  lost  altogether.  The 
patient  becomes  destructive  and  dirty  in  his 
habits.  Hallucinations  of  sight  and  hearing- 
may  be  present.  He  is  incoherent,  is  fed  with 
difficulty,  and  there  is  steady  failure  of  physical 
condition. 

2.  Agitated  Melancholia. — Patient  is  depressed 
with  self-accusations,  restless,  despondent,  and 
believes  that  he  will  never  recover.  There  is 
often  persistent  refusal  of  food.  This  type  is 
more  common  in  young  pregnant  women. 

3.  Acute  Delirium. — These  cases  differ  from 
those  of  acute  mania  by  the  severity  of  both  the 
mental  and  somatic  symptoms.  The  mental 
condition  resembles  that  of  acute  delirious 
mania.  There  are  marked  fever,  hallucinations 
of  sight,  refusal  of  food,  constant  excitement, 
insomnia,  great  prostration  and  exhaustion,  and 
the  termination  is  often  fatal. 

4.  Delusional  Insanity. — Delusions  of  perse- 
cution with  the  belief  that  they  are  being 
annoyed  may  develop  in  cases  of  chronic  chorea. 

5.  Stiqwr. — The  mental  hebetude  and  inatten- 
tion that  is  so  common  in  choreic  patients  may 
become  more  profound,  and  they  pass  into  a 
stuporose  state.  The  memory  is  commonly  very 
defective  in  these  cases. 

Morbid  Anatomy. — There  are  at  present  no 
definite  macroscopical  or  microscopical  changes 
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known  that  can  be  said  to  be  the  actual  cause 
of  choreic  insanity, 

Prognosis. — The  prognosis  is  usually  good  in 
the  mania  and  agitated  melancholia  of  chorea. 
With  acute  delirium  the  condition  is  much  more 
serious  and  the  prognosis  must  be  always 
guarded,  but  when  the  patient  once  begins  to 
improve  there  is  seldom  a  relapse. 

Delusional  insanity  or  stuporose  cases  are 
commonly  chronic. 

Treatment. — This  is  largely  upon  general  lines. 
Good  feeding  with  large  quantities  of  milk  and 
eggs,  custards,  and  solid  food,  if  possible.  The 
more  acute  the  attack  the  greater  must  be  the 
amount  of  food  given.  If  nourishment  is  refused, 
artificial  feeding  must  be  resorted  to.  Stimu- 
lants are  usually  required  in  severe  cases.  The 
bowels  must  be  kept  open,  and  salines  are  re- 
commended for  this  pui-pose.  For  violence  the 
patient  must  be  placed  upon  a  mattress  on  the 
floor  and  surrounded  by  other  mattresses.  For 
persistent  insomnia  hypnotics  must  be  used. 
Sulphonal,  30  grains  for  a  child  over  13  years; 
for  adults  this  can  be  repeated  morning  and 
evening  if  necessary.  In  agitated  cases  morphia 
bimeconate  is  often  useful.  Chloral  is  also 
recommended. 

Choreoma,nia..  —  The  dancing  mania, 
epidemic  in  character  ;  chorea  Gernianorum. 

Chorioma.. — Chorion-epithelioma  or  syn- 
cytioma  malignum.  See  Pregnancy,  Ovum  and 
Decidua  [Epithelioma  of  the  Chorion) ;  Puer- 
PERiUM,  Pathology  {Sarcoma- DecidiM-Cellulare 
or  Deciduoma  Malignum). 

Chorion.  —  The  outer  foetal  membrane. 
See  FcETUs  and  Ovum,  Development  {Foetal 
Membranes,  Placenta)  ;  Labour,  Retention  of 
Placenta  {Fragments  of  Membrane) ;  Physio- 
logy, Reproduction  {Development) ;  Preg- 
nancy, Diagnosis  {Hydatid  Degeneration  of  the 
Chorion) ;  Pregnancy,  Affections  op  the 
Ovum  and  Decibv  a  {Vesicular  or  Hydatid  Mole); 
Pregnancy,  Affections  and  Complications 
{Causes  of  Death  during  Pregnancy) ;  Preg- 
nancy, Hemorrhage  {Ayitepartum,  Myxoma 
Chorii). 

Chorion-Epithelioma.  See  Preg- 
nancy, Ovum  and  Decidua  {Epithelioma  of  the 
Chwion) ;  Puerperium,  Pathology  {Sarcoma- 
Deciduo-Cellulare  or  Deciduoma  Malignum). 
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See  also  Accommodation  {Changes  in  the  Chor- 
oid) ;  Cheek,  Fissure  of  ;  Eyeball,  Injuries  of 
{Pupture  of  the  Choi-oid) ;  Meningitis,  Tuber- 
culous AND  Posterior  Basic  {Ophthalmoscopic 
Examination) ;  Ocular  Muscles,  Affections 
OF  {Nystagmus,  Causes) ;  Palate  {Facial  Cleft, 
Coloboma  of  Choroid) ;  Physiology,  The  Senses 
( Vision)  ;  Pigments  op  the  Body  {Choroid). 

The  choroid  is  the  posterior  part  of  the  tunica 
vasculosa,  the  anterior  part  being  formed  by  the 
iris  and  ciliary  body.  In  its  extent  it  reaches 
from  the  ciliary  body  to  the  optic  disc,  and  lies 
between  the  sclerotic  externally  and  the  retina 
internally.  On  microscopic  section  it  presents, 
from  without  inwards,  the  following  layers  : — 

1.  The  lamina  fusca. — This  consists  of  lamellse 
of  loose  connective  tissue,  containing  branching 
pigment  cells ;  it  adheres  to  the  sclerotic  when 
that  is  separated  from  the  choroid,  and  therefore 
it  is  sometimes  described  as  belonging  to  that 
tissue. 

2.  T'he  lamina  suprachoroidea  is  similar  in 
structure  to  the  lamina  fusca,  being  composed 
of  lamellae  of  branched  pigmented  connective- 
tissue  corpuscles  and  a  network  of  elastic  tissue. 
The  space  between  this  layer  and  the  last  is 
lined  by  endothelium,  and  is  considered  to  be  a 
lymph  space. 

3.  The  lamina  vasculosa  consists  of  a  dense 
network  of  large  intercommunicating  veins  so 
closely  connected  that  in  some  parts  the 
intervascular  spaces  are  less  in  diameter  than 
the  veins  themselves.  This  venous  plexus  ends 
abruptly  at  the  ora  serrata.  These  veins  are 
the  tributaries  of  the  vense  vorticosa).  Within 
the  fenestrations,  which  are  chiefly  fusiofrm  in 
shape,  are  pigmented  connective  -  tissue  cor- 
puscles, the  presence  of  which  renders  this 
membrane  uniformly  dense  and  reflective  in 
most  eyes ;  a  deficiency  or  excess  of  these  pig- 
ment-cells will  cause  the  outline  of  the  choroidal 
vessels  to  be  seen. 

4.  The  chorio-capillaris,  or  membrane  of  Ruysch, 
is  a  reticulated  vascular  membrane  of  closely 
intercommunicating  capillaries  of  large  diameter; 
the  meshes  of  this  network  are  small.  Here  the 
venae  vorticosae  begin  in  capillary  whorls,  the  stars 
of  Winslow.  There  are  no  pigment-cells  in  this 
layer,  and  few,  if  any,  round  cells.  A  delicate 
structureless  membrane,  the  elastic  layer  of 
Sattler,  is  supposed  to  exist  between  this  and 
the  former  layer.  This  Sattler  believes  to  be 
the  remains  of  the  tapetum,  a  definite  layer 
found  in  the  choroid  of  certain  animals.  In 
carnivora  the  tapetum  is  composed  of  endothelial 
cells  containing  minute  crystals,  producing  a 
shining  appearance  in  the  dark.    In  other  ani- 
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mals  it  is  fibrous  in  iiatiu'c,  and,  since  the  retinal 
pigment  is  absent  from  certain  spots,  interfer- 
ence of  light  is  produced,  causing  a  similar 
appearance. 

5.  Tlie  lamina  vitrea,  or  membrane  of  Brttch, 
is  an  hyaline  membrane.  It  is  continued  for- 
wards into  the  ciHary  body  and  iris.  It  supports 
the  pigmentary  epithelimn  of  the  retina,  and 
just  as  this  layer,  formerly  thought  to  belong  to 
the  choroid,  has  been  shown  to  be  epiblastic  in 
origin,  so  the  lamina  vitrea  is  in  all  probability 
a  layer  of  the  retina,  and  not  of  the  choroid, 
being  produced  originally  from  the  cells  of  the 
pigment  layer  of  the  retina. 

The  choroid  is  almost  completely  supplied  by 
th.Q  short  posterior  ciliarT/ arteries.  They  are  ten 
or  twelve  in  number,  and  pierce  the  sclerotic 
close  to  the  optic  nerve,  passing  through  the 
lamina  fusca  into  the  deeper  part  of  the  lamina 
suprachoroidea  ;  they  divide  dichotomously,  and 
pass  into  the  capillaries  of  the  chorio-capillaris. 
Except  in  the  region  of  the  optic  nerve,  where  a 
circular  arterial  anastomosis  exists  around  the 
disc  with  small  branches  of  the  arteria  centralis 
retinfe,  the  anastomosing  branches  being  called 
tiie  cilio-retinal  arteries,  the  branches  anastomose 
little  with  each  other.  Anteriorly  they  receive 
a  few  commiuiications  from  the  arteries  of  the 
ciliary  region. 

The  veins  of  the  choroid  anastomose  very 
freely  together ;  they  do  not  accompany  the 
short  posterior  ciliary  arteries,  but  are  arranged 
in  curves,  vena,  vorticosce,  as  they  converge  to  four 
or  five  principal  trunks  ;  these  pierce  the  sclerotic 
very  obliquely  about  half-way  between  the  optic 
nerve  and  cornea  to  join  the  ophthalmic  vein. 

The  lymphatics  of  the  choroid  help  to  regulate 
the  intra-ocular  pressure.  Between  the  lamina 
fusca  and  the  lamina  suprachoroidea  is  a  lymph 
space,  which  communicates  by  means  of  peri- 
vascular sheaths  surrounding  the  venje  vorticosa) 
with  the  lymph  space  within  the  capsule  of 
Tenon. 

The  nerves  of  the  choroid  are  derived  from 
the  long  ciliary  branches  of  the  nasal  brancli  of 
the  first  division  of  the  fifth  nerve,  and  from  the 
short  ciliary  branches  of  the  lenticular  ganglion. 
They  are  chiefly  vaso-motorial  in  action,  and 
form  in  the  lamina  suprachoroidea  a  plexus,  in 
the  meshes  of  which  ganglion  cells  are  found. 

The  Appearance  of  the  Healthy  Chokoid 
must  be  carefully  studied  before  we  can  diagnose 
pathological  conditions. 

The  colour  of  the  f  undtis  ocii.li  seen  by  reflect- 
ing light  from  the  ophthalmoscope  is  due  to  the 
following  causes: —  (1)  The  blood  contained  in 
the  chorio-capillaris  and  lamina  vasculosa ;  (2) 
the  pigment-granules  contained  in  the  pigmented 
layer  of  the  retina,  the  interstices  of  the  vascular 
layer  of  the  choroid,  and  the  lamina  fusca  and 
lamina  suprachoroidea;  and  (3)  the  sclerotic, 
which  reflects  a  certain  amount  of  light  through 
the  retina  and  choroid. 


When  pigment  is  altogether  absent  from  both 
retina  and  choroid,  as  in  albinos,  we  get  a  light 
yellowish  red  colour  reflected  from  the  blood 
within  the  capillaries ;  whilst  the  interstices 
between  the  latter  are  seen  to  be  of  a  lighter, 
almost  white  appearance,  owing  to  the  reflection 
from  the  sclerotic  beyond  the  lamina  fusca,  and 
thus  a  fairly  well-defined  outline  of  the  choroidal 
vessels  is  obtained. 

In  fair  persons,  where  the  pigment-granules 
contained  within  the  cells  are  of  a  faintly  brown 
colour,  the  fundus  is  yellowish  red,  and  the 
vessels  of  the  choroid  can  often  be  seen,  although 
less  distinctly  than  in  albinos. 

In  moderately  dark  persons  this  pigment 
becomes  of  a  deeper  brown,  and  all  details  of 
the  choroid  are  hidden,  the  fundus  presenting 
a  light  brownish  red  colour,  with  no  visible 
choroidal  vessels.  If,  however,  as  is  occasionally 
the  case,  pigment  is  scarce  in  the  pigmented 
layer  of  the  retina,  while  abundant  in  the 
choroid,  a  network  of  red  vessels  is  seen  upon  a 
dark  backgroiuid,  the  so-called  choroide  tiyree. 

In  negroes,  and  all  dark  races,  the  pigment  is 
so  abundant  as  to  prevent  almost  all  red 
choroidal  reflex,  the  fundus  assuming  a  brownish 
grey,  or  even  a  slate  colour. 

The  colour  of  the  fmidus  varies  very  much 
with  the  intensity  and  colour  of  the  light  used, 
with  the  state  of  dilatation  of  the  pupil,  and 
with  the  refractive  condition  of  the  eye.  It  is 
brighter,  cceteris  paribus,  in  proportion  to  the 
number  of  rays  of  light  that  can  be  thrown  into 
the  eye. 

Congenital  Affections  of  the  Choroid. — 
Coloboma  of  the  choroid  is  a  congenital  deformity, 
consisting  in  the  absence  of  a  more  or  less  con- 
siderable portion  of  this  part  of  the  tunica 
vasculosa,  and  is  usually  foiuid  in  the  lower  and 
internal  part  of  the  globe.  When  examined  by 
the  ophthalmoscope  it  appears  of  a  bright  bluish 
white  colour,  with  clear  cut  pigmented  edges. 
The  surface  of  the  sclerotic  often  appears  very 
irregular,  is  crossed  by  retinal  vessels,  and 
frequently  has  upon  it  small  aggregations  of 
pigment.  The  extent  of  the  coloboma  is  very 
variable ;  it  usually  reaches  from  the  edge  of 
the  optic  disc  neai'ly  as  far  as  the  ciliary  body. 
It  may  embrace  the  optic  disc,  in  which  case 
the  latter  is  changed  in  appearance,  and  looks 
as  if  it  were  hypersemic  by  contrast  with  the 
white  area  round  it.  It  may  occur  in  the 
yellow  spot  region,  macular  coloboma  ;  it  maybe 
very  localised,  normal  choroid  being  seen  all 
round  it ;  it  is  often  accompanied  by  coloboma 
iridis.  The  retina  is  often  involved  in  the 
coloboma,  though  it  may  be  present  over  the 
whole  site.  Occasionally  coloboma  of  the 
choroid  occurs  in  both  eyes,  but  when  unilateral 
the  left  eye  is  most  commonl}'  aft'ccted.  There 
is  a  large  scotoma  in  the  visual  field  corre- 
sponding to  the  coloboma,  but  otherwise  the 
sight  in  most  cases  is  fairly  good.    The  scotoma 
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i.s  not  necessarily  absolute,  as  the  retina  may  be 
present. 

The  cause  of  the  defect  is  probably  due  to  the 
formation  of  adhesions  between  the  developing 
retina  and  the  mesoblast,  the  latter  of  which  is 
not  difterentiated  into  choroid  and  sclerotic. 
This  usually  takes  place  in  the  position  of  the 
retinal  fissure,  and  thus  accounts  for  the  usual 
position  of  the  coloboma.  It  may,  however, 
take  place  in  any  part  of  the  retina  ;  hence  the 
occasional  occurrence  of  the  coloboma  elsewhere. 

Albinism,  or  congenital  absence  of  pigment 
throughout  the  body,  may  be  relative  or 
absolute.  In  absolute  albinism  the  pupils  and 
irides  appear  pink  from  the  reflected  light  from 
the  choroid,  the  irides  also  on  account  of  the 
blood  contained  in  their  vessels.  This  con- 
dition is  usually  attended  with  defective  visual 
acuity,  photophobia,  and  nystagmus.  Upon 
ophthalmoscopic  examination,  the  choroidal 
vessels  are  seen  most  distinctly  as  a  pink 
fenestrated  membrane  upon  a  pale,  almost 
white,  background.  The  hair  is  usually  white 
throughout  the  body.  In  relative  albinism,  the 
hair  is  a  pale  straw  colour ;  the  irides  present 
a  pale  purplish  colour,  and  do  not  completely 
shut  off  the  choroidal  reflex  ;  the  symptoms  also 
are  less  marked.  There  is  a  tendency  to  acquire 
pigment  as  the  child  grows ;  the  improvement, 
however,  is  rarely  more  than  a  change  from  the 
absolute  to  the  relative  condition.  By  way  of 
treatment,  any  existing  error  of  refraction  must 
be  corrected  ;  dark  glasses  should  be  worn,  with 
or  without  a  diaphragm,  to  cut  off  some  of  the 
light.  Peripheral  tattooing  of  the  cornea  has 
been  performed  for  the  same  object. 

Congenital  crescent  is  a  peculiar  greyish  white 
crescentic  patch  immediately  below  or,  in  rarer 
instances,  to  the  outer  side  of  the  optic  disc. 
The  disc,  excluding  the  crescent,  is  usually  oval, 
but  with  it  appears  circular  or  slightly  oval  in 
the  opposite  direction.  These  crescents  present 
no  marginal  pigment,  which  is  so  often  seen  in 
myopic  crescents ;  besides,  the  latter  are  usually  to 
the  outer  side  of  the  disc.  It  is  very  probable  that 
this  crescent  is  a  partial  coloboma  of  the  choroid. 

Choroiditis.  —  Inflammation  of  the  choroid 
is  accompanied  by  infiltration  and  exudation, 
which  may  be  reabsorbed  with  or  without 
atrophic  changes,  or  may  pass  into  the  stage  of 
suppuration.  If  the  morbid  process  be  limited 
to  the  choroid  proper,  it  is  frequently  unattended 
by  external  signs  of  inflammation,  being  recog- 
nised chiefly  by  visual  troubles  and  ophthalmo- 
scopic appearances.  When  the  other  portions 
of  the  uveal  tract — the  ciliary  body  and  iris — • 
are  involved  in  the  process,  as  is  usually  the 
case  in  acute  and  suppurative  forms,  the  ex- 
ternal signs  of  these  inflammations  are  always 
present.  The  two  chief  varieties  of  choroiditis 
are  plastic  or  exudative  choroiditis  and  suppura- 
tive choroiditis.  Besides  these,  we  have  forms 
of  choroiditis  accompanied  by  inflammation  of 


neighbouring  parts ;  these  are — irido-choroiditis, 
retino-choroiditis,  and  sclerotico-choroiditis. 

Plastic  OR  Exudative  Choroiditis. — Etiology. 
— The  most  common  cause  is  syphilis,  inherited 
or  acquired.  In  the  acquired  form  it  usually 
occurs  towards  the  end  of  the  first  year  after 
the  primary  infection,  or  during  the  begin- 
ning of  the  second  year.  Inherited  syphilitic 
choroiditis  is  commonest  between  the  ages  of 
six  months  and  three  years ;  it  may  occur,  how- 
ever, much  later  together  with  interstitial 
keratitis.  Other  causes  of  plastic  choroiditis 
are  tuberculosis,  gonorrhoea,  the  simple  and 
profound  anaemias,  and  menstrual  disorders. 
Many  chronic  cases  occur  to  which  no  definite 
cause  can  be  assigned. 

Symptoms. — Plastic  choroiditis  is  the  most 
common  form,  and  presents  itself  under  several 
forms,  the  symptoms  varying  with  the  extent  of 
the  area  affected,  and  with  its  position  with 
regard  to  the  macular  region.  When  unattended 
with  cyclitis  or  iritis  there  are  no  external  signs 
of  the  disease.  Subjective  symptoms  are  usually 
the  earlier  and  more  important  indications  of 
the  disease,  but  they  may  be  completely  absent 
although  the  ophthalmoscope  shows  gross 
changes.  The  patient  complains  of  seeing 
lights  of  a  pale  blue  or  red  colour — phosphenes 
— at  night,  when  the  eyes  are  closed  and  the 
room  is  dark.  In  the  daylight  he  sees  large 
floating  specks,  especially  when  looking  at  a 
white  object ;  these  are  larger  than  the  ordinary 
muscse  volitantes,  and  tend  to  obscure  the  vision 
by  settling  upon  one  portion  of  the  object  looked 
at.  Distortion  of  the  outline  of  objects — meta- 
morphosia  —  is  also  a  characteristic  feature, 
especially  when  the  exudative  change  is  situated 
in  the  macular  region  ;  if  pai-allel  straight  lines 
are  held  before  the  eye  they  will  appear  curved 
in  various  ways.  Micropsia — objects  appearing 
smaller  than  normal — and  macrop>sia — objects 
appearing  too  large — are  symptoms  sometimes 
present.  The  patient  may  complain  of  dark 
spots  in  the  visual  field — positive  scotomata, — or 
these  may  only  be  found  by  carefully  testing 
the  field  with  the  perimeter — negative  scotomata. 
It  will  then  be  found  that  its  whole  area  is  not 
intact,  but  that,  according  to  the  position  and 
extent  of  the  disease,  there  will  be  small  and 
large  areas  in  which  vision  is  either  defective  or 
altogether  absent — relative  or  absolute  scotomata. 
The  light  sense  is  also  appreciably  diminished, 
especially  when  there  is  cloudiness  of  the 
vitreous.  In  some  cases  the  patient  will  com- 
])lain  of  a  dull  aching  pain  at  the  back  of  the  eyes. 

Ophthalmoscopic  Signs.  —  Recent  patches  of 
choroiditis  appear  as  yellowish,  ill-defined  areas, 
lying  beneath  the  retinal  vessels  upon  and  in 
the  red  background  of  the  choroid.  These 
patches  may  be  more  or  less  obscured  by  a 
hajmorrhage  from  a  choroidal  vessel,  this  being 
sometimes  the  earliest  sign  of  the  disease.  The 
yellow  exudation  may  entirely  disappear  after 
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some  weeks,  leaving,  in  rare  cases  and  under 
proper  treatment,  the  choroid  intact ;  but  more 
commonly,  as  it  disappears,  the  affected  area  is 
found  to  be  more  or  less  atrophic,  gradually 
liecoming  whiter,  with  the  choroidal  vessels 
showing  up,  pigment  at  the  same  time  appear- 
ing round  each  patch  and  within  some  of  them  ; 
ciystals  of  cholesterin  may  be  seen  with  some 
of  the  23atches.  Still  later  the  choroidal  atrophy 
presents  the  appearance  of  white  patches,  ringed 
by  pigment,  with  no  traces  of  choroidal  vessels, 
but  crossed  uninterruptedly  by  the  retinal 
vessels.  It  is  not  uncommon  to  find  both  old 
and  recent  patches  in  the  same  eye.  The  in- 
flammation usually  attacks  the  adjacent  retina ; 
indeed,  the  exudation  often  extends  through  the 
retina  into  the  vitreous.  The  vitreous  is,  there- 
fore, often  cloudy  owing  to  the  presence  of  fine 
opacities.  This  is  more  particularly  the  case  in 
syphilitic  choroido-retinitis.  The  nebulous  con- 
dition of  the  vitreous  not  only  interferes  with 
the  patient's  vision,  but  prevents  the  details  of 
the  fundus  from  being  clearly  seen ;  the  exist- 
ence of  cloudiness  of  the  vitreous  is,  therefore, 
always  suggestive  of  choroiditis,  although  hyalitis 
without  choroiditis  is  sometimes  found.  Care 
must  be  taken  to  exclude  a  nebidous  cornea,  as 
this  will  cause  a  haziness  of  the  fundus  very 
similar  to  that  jJi'oduced  by  fine  vitreous  opaci- 
ties. On  the  other  hand,  a  hazy  vitreous  will 
make  the  outline  of  the  optic  disc  appear 
blurred,  and  thus  simulate  papillitis. 

Pathology. — When  a  recent  patch  is  examined 
microscopically,  we  find  a  cluster  of  round  and 
fusiform  cells  in  the  lamina  vitrea  and  the 
chorio-capillaris,  with  great  engorgement  of  the 
vessels,  and  perhaps  one  or  two  hajmorrhages. 
The  pigment-layer  of  the  retina  is  then  un- 
affected. As  the  disease  progresses  the  cells  of 
the  pigment  -  layer  proliferate,  and  the  part 
which  is  immediately  opposite  to  the  patch 
becomes  absorbed,  giving  it  a  white  appearance; 
the  pigment  becomes  accumulated  at  the  edges 
of  the  patch,  and  the  inflammation  extends  to 
the  layer  of  rods  and  cones,  and  the  outer  granular 
layer  of  the  retina,  with  small-celled  infiltration. 
Later,  this  inflammatory  exudation  becomes 
absorbed,  and  gives  place  to  cicatricial  tissue  ; 
but  the  structures  involved  —  viz.  the  outer 
granular  layer,  the  rods  and  cones,  the  uveal 
tract,  and  the  vessels  of  the  choroid  —  are 
destroyed,  and  their  place  occupied  by  this  new 
connective  tissue. 

Varieties.  —  Many  different  kinds  of  plastic 
choroiditis  are  foimd.  The  following  may  be 
mentioned  as  those  more  frequently  met  with  : 
(1)  Disseminated;  (2)  Central;  (3)  Peripheral; 
(4)  Diffuse  exudative  ;  (5)  Myopic. 

(1)  Disseminated  clioroiditis  consists  of  numer- 
ous round  or  in-egular  spots  scattered  over  the 
fundus.  These  pass  through  the  changes 
mentioned  above,  and  mostly  end  in  patches  of 
complete  atrophy.    They  may  become  confluent, 


involving  the  whole  or  the  greater  part  of  the 
fundus.  The  optic  nerve  may  become  involved 
in  the  process,  in  which  case  it  becomes  first 
hypera3mic  and  finally  atrophic.  This  form  of 
choroiditis  may  easily  be  mistaken  for  (juttate 
choroiditis  of  Tay  (p.  145). 

(2)  Central  ehoroiditis  consists  of  exudation 
in  the  macular  region,  forming  an  irreguLir, 
more  or  less  circular  patch,  with  consideral)le 
pigmentation.  Vision  is  impaired,  and  a  large 
central  scotoma  is  present.  This  is  especially 
frequent  in  old  people,  where  a  very  chronic 
inflammation,  without  much  pigmentation  or 
exudation,  is  followed  by  well-defined  atrophic 
changes.  In  siicli  cases  the  fenestrated  arrange- 
ment of  the  choroidal  vessels  is  clearly  seen. 
This  senile  form  is  usually  bilateral,  and  must 
be  carefully  sought  for  before  the  extraction  of 
all  senile  cataracts,  as  its  presence  \vill  greatly 
modify  the  prognosis.  Before  a  diagnosis  of 
amblyopia  is  made,  either  congenital  or  toxic, 
the  macular  region  should  be  carefully  examined 
for  central  choroiditis. 

(3)  Peripheral  or  anterior  choroiditis  is  that 
form  in  which  only  the  peripheral  parts  of  the 
choroid  are  affected.  Owing  to  the  outlying 
position  of  the  lesion,  direct  vision  is  but  little 
disturbed,  and  the  disease  may  be  easily  over- 
looked unless  the  peripheral  portions  of  the 
fundvis  are  carefully  examined. 

(4)  Diffuse  exudative  choroiditis,  extending 
over  the  whole  fundus,  is  sometimes  associated 
with  syphilis.  Although  the  whole  choroid  is 
affected,  yet  the  deposit  of  lymph  ajapears  to 
assume  the  form  of  circumscribed  patches,  vary- 
ing somewhat  in  tint  from  a  yellowish  red  to 
white,  with  pigmentation  according  to  the  stage 
of  the  affection.  It  is  always  more  or  less 
obscured  from  view  by  fine  dvist-like  opacity  of 
the  vitreous,  and  not  infrecpiently  large  mem- 
branous floating  opacities  of  the  vitreous  are 
present.  The  vitreous  and  the  retina  may  ulti- 
mately become  clear,  and  then  the  ophthalmo- 
scope reveals  more  definitely  the  large  atrophic 
patches  in  which  masses  of  pigment  are  here  and 
there  distributed.  Such  cases,  when  they  have 
arrived  at  an  advanced  stage,  are  often  difficult 
to  distinguish  from  retinitis  iiigmentosa  (see 
"  Retinitis  "),  for  the  retinitis  secondary  to  syphi- 
litic choroiditis  tends  to  simulate  that  disease. 
Peripheral  retinal  pigmentation,  night-blindness, 
and  contraction  of  the  visual  field  occur ;  and  it 
is  only  by  the  presence  of  vitreous  opacities, 
patches  of  choroidal  atrophy,  relative  distension 
of  the  veins,  together  with  perhaps  concurrent 
iritis  or  cyclitis,  and  a  definite  history  of  syphilis, 
that  the  right  diagnosis  can  be  arrived  at.  The 
visual  field,  too,  may  help,  for  in  many  instances 
there  is  no  peripheral  contraction,  but  a  ring 
scotoma,  which  is  ahuost  pathognomonic  of 
syphilitic  choroido-retinitis. 

This  kind  of  choroiditis  almost  invariably 
affects  the  retina  to  a  considerable  extent. 
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(5)  Myopic  choroiditis,  see  Sclerotica  -  chor- 
oiditis. 

Progjiosis  of  Plastic  Choroiditis.  ■ — •  Plastic 
choroiditis  runs  a  chronic  course ;  its  worst 
feature  is  a  tendency  to  recurrence.  Many 
cases  are  so  chronic  that  they  extend  over  years 
without  perceptible  change  ;  while  others  present 
new  spots  of  exudation  from  time  to  time,  until 
the  choroid  is  ultimately  covered  with  atrophic 
patches.  In  bad  cases  the  optic  nerve  and  retina 
are  involved,  and  partial  or  total  blindness 
results.  Vision,  however,  may  be  almost  com- 
pletely restored  so  long  as  the  macular  region 
is  free.  Central  changes,  like  peripheral,  are 
attended  with  subsequent  atrophy,  which  gives 
rise  to  permanent  and  absolute  scotomata ; 
consequently,  direct  vision  becomes  completely 
lost.  Diffuse  exudative  choroiditis  is  invariably 
attended  with  gradual  failure  of  sight  until 
complete  blindness  ensues. 

Treatment  of  Plastic  Choroiditis. — It  is  neces- 
sary to  find  out,  if  possible,  the  cause  of  the 
disease.  A  history  of  syphilis  can  often  be 
elicited,  and  should  the  disease  be  active,  mer- 
cury in  some  form  must  be  administered,  either 
with  or  without  iodide  of  potassium  ;  the  sub- 
conjunctival injection  of  mercury  has  been 
warmly  advocated  by  various  Continental  sur- 
geons, and  the  discussion  of  this  and  other 
methods  of  treatment  will  be  found  under  the 
head  of  "  Iritis."  Other  constitutional  causes 
require  general  treatment.  Locally,  if  there  is 
active  inflammation,  as  shown  by  dull  pain, 
diffuse  vitreous  haze,  and  fresh  exudations, 
leeches  applied  to  the  temple,  diaphoresis  by 
hot-air  baths  or  pilocarpine  hypodermically  in- 
jected, and  profuse  purges,  are  necessary. 
Counter  -  irritation  by  means  of  the  Argyll- 
Robertson  method  frequently  helps  to  clear  up 
the  condition.  This  consists  in  rubbing  into 
the  skin  of  both  eyelids  pure  silver  nitrate  until 
vesication  is  produced.  The  eyes  should  be 
protected  from  the  light  by  tinted  glasses ; 
they  should  be  rested  as  much  as  possible,  and 
no  near  work  attempted.  It  may  be  necessary 
to  atropinise  the  eyes  to  prevent  accommoda- 
tion. 

Should  there  be  no  history  of  syphilis,  it  is  in 
many  cases  still  advisable  to  try  the  mercurials 
and  iodides,  as  great  improvement  is  often 
obtained  by  their  use  independent  of  any  syphi- 
litic history.  If  the  general  health  is  run  down 
it  must  be  supported  by  a  nutritious  diet, 
regular  outdoor  exercise,  and  by  the  exhibition 
of  tonics,  such  as  iron,  strychnine,  quinine,  etc. ; 
local  treatment  must  also  be  adopted  as  indi- 
cated above.  It  is  advisable  in  most  cases  of 
choroiditis  to  avoid  alcoholic  stimulants. 

Suppurative  Choroiditis  is  a  diffuse  suppura- 
tive inflammation  of  the  choroid,  and  is  always 
attended  with  suppurative  irido-cyclitis.  There 
is,  in  fact,  a  general  inflammation  of  the  tunica 
vasculosa,  which  usually  spreads  to  the  other 


tunics  of  the  globe,  and  gives  rise  to  that  condi- 
tion known  as  panophthalmitis. 

Etiology.  —  The  causes  of  suppurative  chor- 
oiditis may  be  divided  into  three  groups  : — 

{a)  Injury,  of  a  penetrating  nature,  if  septic 
infection  by  pyogenic  matter  is  produced.  Opera- 
tive measures  on  the  eyeball,  where  due  aseptic 
precautions  have  not  been  taken,  may  be  placed 
under  this  category. 

{b)  There  may  be  an  extension  of  an  inflam- 
mation elsewhere,  such  as  from  a  septic  ulcer  of 
the  cornea. 

(c)  Inflammation  of  the  choroid  may  be  the 
result  of  metastasis.  Of  metastatic  choroiditis 
the  most  important  is  the  puerperal  form, 
occurring  as  a  symptom  of  pyjjemia,  usually  in 
the  second  week  after  delivery.  It  is  also  occa- 
sionally found  in  ulcerative  endocarditis,  cerebro- 
spinal meningitis,  and  during  the  acute  specific 
fevers.  It  is  due  to  septic  embolism  of  the 
retinal  and  choroidal  vessels. 

The  symptoms  from  the  first  are  those  of 
intense  inflammation.  The  eyelids  are  red, 
swollen,  and  oodematous,  so  that  it  is  with  diffi- 
culty that  the  eye  can  be  examined  ;  were  it  not 
for  the  absence  of  discharge,  the  condition 
might  be  mistaken  for  purulent  conjvmctivitis. 
There  is  great  chemosis  and  conjunctival  injec- 
tion. The  cornea  is  hazy  and  anaesthetic ;  the 
iris  muddy  and  immovable,  with  a  somewhat 
dilated  pupil.  The  anterior  chamber  is  shallow 
and  often  contains  pus  (Jiypopyon).  There  is 
slight  proptosis,  and  the  tension  is  somewhat 
raised.  If  the  media  are  sufficiently  clear  the 
exudation  into  the  vitreous  can  be  seen  as  a 
yellowish  reflex. 

As  time  goes  on  there  may  be  a  gradual  sub- 
sidence of  the  symptoms,  the  proptosis  diminishes, 
the  inflammation  subsides,  the  tension  falls,  and 
gradually  a  general  shrinking  of  the  whole  globe 
{phthisis  h'ulbi)  occurs.  In  the  acute  form,  how- 
ever, suppuration  occurs,  with  marked  constitu- 
tional symptoms.  High  fever,  vomiting,  and 
violent  pains  ensue ;  the  proptosis  increases, 
the  lids  become  more  swollen,  until  the  eyeball 
gives  way  anteriorly,  with  escape  of  pus  and 
disappearance  of  the  acute  symptoms. 

Pathology. — Suppurative  irido  -  choroiditis  is 
attended  with  suppurative  retinitis;  the  vitreous 
also,  participating  in  the  progressive  and  de- 
structive inflammation  (suppurative  hyalitis), 
becomes  destroyed  and  replaced  by  pus,  and 
the  eyeball  is  converted  into  an  abscess-cavity. 
In  such  a  state  either  the  cornea  will  slough 
and  the  pus  be  discharged,  or  the  pus  will  be- 
come inspissated  by  absorption  of  its  liquor 
puris ;  in  either  case  the  globe  will  shrink.  In 
many  cases  the  exudation  in  the  vitreous  is  more 
puriform  than  purulent,  and  the  yellowish  white 
reflex  seen  has  a  somewhat  similar  appearance 
to  glioma  retinae.  Hence  it  has  been  termed 
pseudo-glioma.  The  puriform  exudation  often 
undergoes    partial    organisation,    and   so  the 


CHOROID,  DISEASES  OF 


U3 


ophthalmoscopic  condition  may  remain  for  some 
weeks  after  the  subsidence  of  active  inflamma- 
tory changes ;  eventually,  however,  the  eyeball 
is  sure  to  shi'ink,  become  puckered  and  hardened, 
and  in  some  cases  the  choroid  will  undergo 
ossification. 

Microscopically  the  choroid  will  be  found  to 
be  greatly  thickened  and  exceedingly  cellular, 
the  cells  aggregating  into  clusters  which  form 
small  abscesses ;  these  soon  coalesce  and  con- 
vert the  choroid  into  a  diffuse  suppurative  tract. 
The  inflammatory  changes  in  the  iris,  ciliary 
body,  retina,  and  vitreous  are  similar  to  the 
microscopical  characters  of  inflammation  found 
in  other  parts  of  the  body.  It  is  advisable  to 
mention,  however,  that  the  partially  organised 
exudation  in  the  ciliary  body  looks  under  the 
microscope  not  luiiike  a.  melanotic  sarcoma, 
on  account  of  the  complete  derangement  and 
multiplication  of  the  pigment-cells.  The  clinical 
history,  together  with  the  condition  of  the 
vessel-walls,  will  explain,  however,  its  nature. 

In  metastatic  choroiditis  it  is  often  possible 
to  find  the  infecting  emboli,  which  can  be  shown 
to  contain  pyogenic  organisms,  the  streptococci 
being  the  most  common. 

Diagnosis.— 'Yhe  main  difficulty  is  to  dis- 
tinguish between  a  chronic  and  subacute  form 
of  suppTirative  choroiditis  and  certain  intra- 
ocular growths,  of  which  glioma  is  much  the 
most  common.  The  diagnosis  depends  chiefly 
on  the  history,  the  presence  or  absence  of 
recent  inflammatory  signs,  and  the  tension  of 
the  gloV)e.  Suppurative  choroiditis  is  usually 
preceded  by  a  perforating  injury,  or  by  a  severe 
illness  such  as  a  specific  fever.  Again,  signs  of 
recent  iritis  will  be  seen ;  and,  lastly,  intra- 
ocular neoplasms,  though  at  first  they  may  be 
present  in  a  globe  of  normal  tension,  soon 
produce  a  rise  of  tension  with  all  the  signs  of 
secondary  glaucoma — suppurative  choroiditis,  on 
the  other  hand,  causing  a  fall  in  the  tension. 
Other  points  to  help  will  be  the  age  of  the 
patient,  glioma  only  occurring  in  young  children, 
and  the  appearance  of  the  reflex,  which  is  of  a 
much  more  glistening  appearance  in  glioma  than 
in  pseudo-glioma. 

Prognosis. — The  diseased  eye  is  sure  to  be 
lost,  so  far  as  sight  is  concerned,  and  will  in- 
evitably pass  into  a  state  of  atrophy.  In  all 
cases  the  question  of  sympathetic  inflammation 
in  the  other  eye  has  to  be  carefully  considered 
(.see  "  Sympathetic  Ophthalmitis  "). 

Treatment. — Local  leeching,  hot  fomentations, 
combined  with  morphia,  either  hypodermically 
or  by  the  mouth,  are  useful  in  allaying  pain. 
As  soon  as  pus  is  evidently  accumulating  in  or 
behind  the  aqueous  chamber  prompt  surgical 
interference  is  indicated.  If  the  eye  be  left  to 
itself  there  is  considerable  risk  of  the  inflam- 
mation extending  along  the  optic  nerve  to  the 
brain  and  its  membranes,  and  so  causing  a  fatal 
termination.     Excision  of  the  globe  is,  in  my 


opinion,  the  best  and  safest  way  of  treating  this 
severe  condition,  great  pains  being  taken  after 
the  enucleation  to  treat  the  socket  antiseptically. 
Some  sui'geons,  however,  are  doubtful  as  to  the 
propriety  of  removing  an  eye  whilst  in  this  in- 
flamed and  suppurating  condition,  and  prefer 
first  to  make  an  incision  through  the  anterior 
part  of  the  globe  so  as  to  relieve  pain,  tension, 
etc.,  and  to  give  a  free  outlet  to  the  pus, 
postponing  the  excision  until  the  inflammatory 
symptoms  have  subsided. 

Irido-Ghoroiditis  (uveitis)  is  an  inflammatory 
condition  involving  the  whole  uveal  tract.  It 
may  be  acute  or  chronic 

Acute  Irido-Choroiditis  is  either  suppurative 
{see  "  Suppurative  Choroiditis ")  or  sero-plastic 
{see  "  Sympathetic  Opthalmitis  "). 

Chronic  irido-choroiditis  attacks  each  part  of 
the  uveal  tract  either  simultaneously  or  suc- 
cessively. It  is  very  often  preceded  by  an 
acute  attack  of  iritis  or  choroiditis.  Subacute 
exacerbations  occur  from  time  to  time.  Its 
tendency  to  relapse  is  its  predominating  feature  ; 
years  may  pass  away  before  there  is  a  per- 
manent cessation  of  inflammatory  symptoms. 
The  prevailing  clinical  features  are  evidences  of 
iritis,  cyclitis,  and  choroiditis,  such  as  posterior 
synechias  or  pigment  on  the  lens  capsule ;  thin- 
ning of  the  iritic  tissue,  so  that  in  some  cases 
the  dull  choroidal  reflex  may  be  seen  through 
the  reticulum  of  the  iris,  as  if  through  a  curtain  ; 
thinning  of  the  sclera  over  the  ciliary  body, 
from  chronic  cyclitis,  which  allows  the  blue 
ciliary  body  to  be  seen  through ;  eventually  a 
ciliary  staphyloma  may  appear.  Numerous 
and  large  vitreous  opacities  are  seen  ;  and,  if 
the  vitreous  is  not  too  cloudy,  patches  of 
choroiditis  and  choroidal  atrophy,  with  general 
thinning  of  the  choroid,  may  be  made  out. 
Posterior  polar  cataract  or  irregular  opacities 
in  the  lens  are  not  uncommon,  and  at  last  the 
whole  lens  may  become  cataractous.  Subjective 
signs  are  present,  namely,  defective  vision, 
sometimes  amoxmting  to  bare  perception  of 
light,  phosphenes,  dull  aching  pains  in  the  eyes, 
etc.  The  tension  is  usually  slightly  raised  at 
first,  but  soon  becomes  subnormal  (T-1  or  T-2). 
The  prognosis  is  unfavourable.  The  disease  is 
usually  symmetrical,  and  complete  blindness 
will  almost  certainly  ensue  sooner  or  later. 

Treatment. — Little  can  be  done  beyond  treat- 
ing the  symptoms  and  supporting  the  general 
health.  Iodide  of  potassium  assists  in  some 
cases,  chiefly  on  account  of  its  alterative  action 
and  its  powers  in  aiding  the  absorption  of  all 
chronic  inflammatory  exudations.  Mercurial 
inunctions  are  also  useful  for  the  same  purpose. 
Iritis  must  be  treated  in  the  early  stage  by 
instilling  atropine.  Increase  of  tension  is  rarely 
present,"and  certainly  is  never  sufficiently  pro- 
nounced to  necessitate  operative  interference. 

Retino-Ciioroiditis. — There  is  almost  always 
some  accompanying  retinitis  with  all  cases  of 
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plastic  choroiditis.  It  is  unnecessary  to  add 
anything  to  what  was  said  under  that  heading. 

SCLEROTICO-C HOROIDITIS,  OR  MyOPIC  C HOROIDITIS. 

— This  is  rather  of  the  nature  of  an  atrophic 
condition  of  choroid  than  a  true  inflammation, 
and  will  be  referred  to  under  "  Myopia." 

Tuberculous  Disease  may  affect  the  choroid 
in  three  ways,  which  differ  in  ophthalmoscopic 
signs,  prognosis,  and  treatment. 

(a)  Tuberculous  Disseminated  Choroiditis. — 
This  form  of  chronic  inflammation  of  the  choroid 
is  very  similar  to  the  syphilitic  variety,  and  is, 
according  to  some  authorities,  as  common.  It 
is  with  difficulty  distinguished,  but  the  patches 
are  smaller  and  slightly  raised.  Just  as  in  the 
syphilitic  form,  degeneration  takes  place  with 
clioroidal  atrophy,  the  process  being,  however, 
slower.  Its  treatment  is  unsatisfactory  ;  before 
atrophic  changes  have  set  in  mercurial  inunc- 
tion may  help  absorption  of  the  exudation,  and 
phosphates  or  arseniates  with  cod  -  liver  oil 
should  be  prescribed  by  the  mouth.  The 
prognosis  is  not  so  good  as  in  the  syphilitic 
variety. 

{h)  Miliary  Tuherculosis  of  the  Choroid  occu- 
pies the  region  of  the  chorio-capillaris  and  the 
vascular  layer,  and  is  quite  behind  the  uvea. 
It  is  most  commonly  found  in  cases  of  acute 
miliary  tuberculosis,  but  it  may  be  present  in  all 
forms  and  stages  of  tuberculous  disease. 

Ophthalmoscopically  it  appears  as  a  greyish 
hemispherical  eminence  varying  from  3  mm.  to 
1  mm.  in  diameter,  and  may  be  even  smaller. 
One  or  several  of  these  first  appear  in  the 
macular  region,  and  are  afterwards  followed  by 
others  in  the  neighbourhood.  The  youngest 
tubercles  are  very  small ;  the  oldest  are  the 
largest,  and  are  somewhat  white  at  the  centre. 
The  ophthalmoscopic  signs  are  very  similar  to 
those  of  disseminated  choroiditis,  though  the 
two  conditions  are  not  likely  to  be  mistaken 
owing  to  the  different  general  conditions.  The 
patches  are  more  raised,  rarely  pigmented,  more 
clearly  defined,  and  less  brilliantly  white.  In 
the  form  that  occurs  in  acute  general  tuber- 
culosis they  appear  as  a  rule  only  a  short  time 
before  death.  Papillitis  is  a  frequent  accom- 
panying symptom.  Both  eyes  are  nearly  always 
affected. 

Microscopically  each  patch  shows  the  typical 
structure  of  tubercle,  though  the  specific  bacilli 
are  not  always  to  be  found. 

In  cases  of  acute  tuberculous  disease  where 
there  are  typhoid  symptoms,  and  in  tuberculous 
meningitis  where  the  diagnosis  is  not  always 
easy,  the  detection  of  tubercles  of  the  choroid 
is  of  great  assistance  in  clearing  up  the  case, 
although  the  absence  of  choroidal  tubercle  does 
not  prove  the  absence  of  tuberculous  disease  in 
other  organs. 

(c)  Tuberculous  Tvmour  of  the  Choroid. — This 
condition  is  probably  always  secondary  to  tuber- 
culous disease  elsewhere,  though  this  cannot 


always  be  proved.  In  early  stages,  a  retinal 
detachment,  less  defined  than  the  detachment 
due  to  choroidal  sarcoma,  will  be  the  only  sign. 
As  growth  takes  place  glaucomatous  symptoms 
rarely  occur,  the  coats  of  the  globe  rapidly 
giving  way  with  the  formation  of  a  staphyloma 
and  subsequent  panophthalmitis.  It  is  doubt- 
ful if  general  infection  can  occur,  so  enucleation 
should  be  postponed  till  vision  is  lost.  The 
growth  is  always  luiilateral. 

Gumma  of  the  Choroid  is  very  rare.  It  may 
exist  in  conjunction  with  gumma  of  the  iris  or 
ciliary  body.  The  diagnosis  is  necessarily 
difficult,  inasmuch  as  the  vitreous  is  hazy  and 
the  fundus  cannot  be  seen.  It  rests  mainly  on 
the  concurrent  syphilitic  lesions,  the  history, 
and  the  effect  of  antisyj^hilitic  treatment.  Sight 
is  usually  greatly  impaired,  but,  if  the  condition 
is  attacked  in  time,  almost  perfect  vision  may  be 
regained. 

Sarcoma  of  the  Choroid  is  the  commonest 
intra-ociilar  tumour  of  adult  life,  just  as  glioma 
is  the  most  frequent  in  infancy  and  early  child- 
hood. 

Etiology.  —  No  cause  has  been  discovered. 
There  appears  to  be  no  relationship  between  it 
and  blows  on  the  eyeball. 

Symptoms. — Sarcoma  of  the  choroid  usually 
begins  in  a  manner  so  insidious  as  to  be  im- 
noticed  even  by  the  patient  until  the  tumour 
has  attained  a  considerable  size ;  even  then  it 
is  often  discovered  accidentally.  Sometimes, 
however,  though  rarely,  the  growth  of  the 
sarcoma  is  accompanied  by  local  pains,  phos- 
phenes,  etc. 

When  seen  at  an  early  stage  there  may  be 
nothing  externally  to  attract  notice.  In  addi- 
tion to  the  dimness  of  sight  which  may  have 
first  caused  the  patient  to  apply  for  advice,  we 
find  that  the  visual  field  is  defective,  and,  when 
it  is  examined  by  means  of  the  perimeter,  pre- 
sents a  scotoma  corresponding  to  the  position  of 
the  tumour.  With  the  ophthalmoscope  the  out- 
line of  the  tumour  can  sometimes  be  seen  to 
form  a  rounded  prominence,  pushing  the  retina 
forwards  into  the  vitreous  cavity.  In  this  early 
stage  inflammatory  signs  are  absent,  and  the 
tension  is  normal  or  even  slightly  subnormal. 

At  a  later  stage  the  presence  of  the  tumour  is 
accompanied  by  a  distinct  increase  in  the  tension 
of  the  globe,  and  the  eye  presents  other  symp- 
toms of  glaucoma.  The  anterior  ciliary  vessels 
are  congested ;  the  cornea  becomes  hazy  and 
more  or  less  anfesthetic.  The  anterior  chamber 
gradually  becomes  shallow.  The  iris  is  some- 
times subacutely  inflamed,  and  forms  posterior 
adhesions  {synechia})  to  the  capsule  of  the  lens, 
which  render  the  pupil  irregular.  Not  infre- 
quently the  iris  is  atrophied,  and  it  may  be 
detached  at  that  part  of  its  periphery  which 
corresponds  to  the  position  of  the  tumour.  The 
vitreous  also  is  frequently  rendered  cloudy  by 
the  presence  of  opacities.    The  vision  has  gradu- 
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ally  become  worse,  and  is  now  reduced  to  bare 
perception  of  light.  When  the  disease  has 
progressed  so  as  to  destroy  vision  there  is  fre- 
quently considerable  pain  in  the  ciliary  region 
and  lachryniation,  more  severe  than  in  true 
glaucoma. 

In  the  third  stage  the  tension  of  the  globe  is 
suddenly  reduced,  signifying  that  the  sclerotic 
has  given  way,  and  the  glaucomatous  symptoms 
are  relieved.  The  growth,  however,  now  rapidly 
extends  and  infiltrates  all  the  surrounding 
structures. 

Pathology. — Sarcoma  of  the  choroid  may  be 
divided  into  the  following  varieties  : — 

A.  Leuco  -  sarcoma  —  {a)  Spindle-celled;  (i) 
round-celled ;  (c)  mixed-celled. 

B.  Melano  -  sarcoma — («)  spindle -celled  ;  {h) 
round-celled  ;  (c)  mixed-celled. 

C.  Intervening  grades  of  pigmentation. 

Of  these,  spindle-celled  melano-sarcoma  is  the 
commonest.  Leuco-sarcoma  is  found  in  about 
one  case  in  every  eight  or  nine,  but  even  then 
a  few  pigment  -  containing  cells  are  present. 
When  the  growth  is  white  the  cells  are  usually 
of  the  round  variety,  and  it  appears  probable 
that  this  form  starts  from  the  non-pigmented 
chorio-capillary  layer,  while  the  melanotic  form 
has  its  origin  in  the  deeper  pigmented  layers. 

The  tumours  usTially  are  firm  ;  they  gener- 
ally contain  some  blood-vessels,  and  sometimes 
are  very  vascular ;  the  walls  of  the  blood-vessels 
are  composed  of  sarcomatous  elements.  They 
have  an  even  and  smooth  convex  surface  so 
long  as  the  lamina  vitrea  remains  intact.  When 
they  perforate  this  membrane  they  grow  more 
rapidly,  become  hour-glass  in  shape,  and  present 
an  irregular  granular  surface.  Sometimes  there 
is  also  effusion  of  serum  or  blood  beneath  the 
retina.  They  may  increase  so  as  to  fill  the 
whole  globe  and  distend  its  walls  before  invad- 
ing the  extra-ocular  tissues  ;  but  in  many  cases 
the  tissues  outside  the  sclerotic  are  affected  by 
the  new  growth,  whilst  the  tumour  within  the 
globe  is  quite  small ;  in  these  cases  the  cells 
pass  to  the  outside  by  means  of  the  sheaths  of 
the  blood-vessels,  which  are  seen  to  be  thickened 
and  altered  hj  the  presence  of  cells  similar  in 
character  to  those  of  the  tumour. 

The  neighboxu-ing  lymphatic  glands  are  not 
affected,  but  secondary  sarcoma  is  liable  to  be 
set  up  elsewhere  by  a  process  of  embolism,  the 
cells  being  conducted  from  the  primary  source 
by  the  blood-current.  The  liver  is  the  organ 
usually  first  affected. 

Diagnosis. — It  is  obvious  how  important  an 
early  diagnosis  is,  but  this  is  often  extremely 
difficult.  In  the  early  stage  there  is  always 
great  doubt,  whether  the  ophthalmoscopic  ap- 
pearance of  the  retina  is  due  to  a  simple 
detachment  fi'om  subretinal  effusion  or  to  a 
sarcomatous  growth  in  the  choroid.  When  the 
latter  is  the  case  the  detached  retina  may  re- 
tain some  colour  or  be  pigmented  ;  it  may  occur 
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at  any  part  of  the  fundus,  and  it  does  not  flap 
about  when  the  eye  is  moved.  In  simple  de- 
tachment the  detached  portion  is  bluish  white, 
usually  occurs  at  the  lower  segment  of  the 
fundus,  and  may  flap  about  freely  when  the 
eye  is  moved.  Occasionally  a  vascular  network 
of  the  sarcomatous  growth  can  be  detected 
through  the  retina.  In  any  case  of  extensive 
detachment  occurring  in  one  eye  only,  and 
when  there  has  been  no  myopia  or  history  of 
injury,  we  must  suspect  sarcoma  of  the  choroid. 

In  the  stage  of  increased  tension  sarcoma  of 
the  choroid  may  easily  be  mistaken  for  acute 
primary  glaucoma.  If  the  fundus  can  l)e  seen 
there  is  usually  no  difficulty  ;  but  if  this  is  im- 
possible, the  diagnosis  must  ))e  made  from  the 
history  of  the  case,  whether  any  symptoms  of 
glaucoma  had  previously  existed,  and  by  the 
condition  of  the  visual  field  and  the  projection 
of  light.  An  impoi'tant  point  in  the  history  is 
the  relation  between  the  onset  of  pain  and  the 
loss  of  acuity  of  vision.  In  primary  glaucoma 
the  two  are  almost  synchronous,  whereas  in 
choroidal  sarcoma  the  sight  in  most  cases  has 
been  gradually  getting  worse  previous  to  the 
glaucomatous  symptoms. 

Course  and  Prognosis.  —  If  left  alone  the 
disease  usually  takes  some  years  to  run  through 
all  its  stages,  the  end  being  always  fatal,  the 
patient  dying  generally  from  extension  into  the 
brain  or  from  metastasis.  In  all  cases,  how- 
ever early  the  diagnosis  is  made,  the  eye  is  lost, 
and  we  can  never  promise  that  there  will  be  no 
recurrence,  local  or  general. 

Treatment. — Enucleation  should  be  performed 
as  early  as  possible,  together  with  excision  of  4 
or  5  mm.  of  the  optic  nerve.  If  the  growth  has 
extended  outside  the  globe  the  orbit  should  be 
emptied. 

Carcinoma  of  the  Choroid  is  very  rare,  and 
is  always  secondary,  usually  to  carcinoma  of  the 
breast.  Death  usually  occurs  within  twelve 
months. 

Choroidal  Degeneration. — Guttate  choroiditis 
of  Tag  is  characterised  by  a  number  of  yellowish- 
white  specks  xisually,  though  not  necessarily,  in 
the  macular  region.  They  are  probably  spots 
of  colloidal  degeneration  of  the  choroid. 

Ossification  of  the  choroid  frequently  follows 
phthisis  bulbi.  It  may  be  extensive,  a  thin 
plate  being  present  on  the  inner  or  vitreous 
part  of  the  choroid ;  or  there  may  be  merely 
a  few  spicules  of  bone  scattered  throughout  the 
choroid. 

Injuries  to  the  Choroid. — Rupture  of  the 
choroid  is  always  the  result  of  external  violence, 
such  as  a  blow  or  a  fall.  The  accident  is  usually 
followed  by  li;emorrhage  into  the  vicinity  of  the 
wound,  causing  opacity  of  the  vitreous.  After 
a  few  days,  as  the  blood  becomes  absorbed,  we 
ca7i  see  a  whitish  line  in  the  fundus,  with  a 
little  blood  clinging  to  its  edges.  It  is  usually 
curved,  concentric  with  the  edge  of  the  disc. 
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Subsequent  to  the  rupture  there  is  frequently 
a  tendency  for  masses  of  pigment  to  appear 
round  the  exposed  sclera. 

Concussion  Choroiditis.  —  Rupture  of  the 
choroid  is  often  accompanied  by  macular 
choroidal  degeneration. 

C  h  O ro  i d  e re m  i  a. — Congenital  absence 
of  choroid  or  of  its  epithelium. 

Choroiditis.  See  Choroid,  Diseases  of 
{Choroiditis) ;  see  also  Amblyopia  {Symptoms) ; 
Colour  Vision  {Acquired,  Choroido-retinitis) ; 
Cornea  {Interstitial  Keratitis)  ;  Meningitis, 
Epidemic  Cerebro  -  Spinal  {Synq^toms,  Special 
Senses,  Eyes) ;  Syphilis  {Tertiary,  Eye,  Choroid- 
itis) ;  Syphilis  {Children,  Eye,  Choroiditis) ; 
Vision,  Field  of  {Central  Choroiditis). 

ChoroidO  -  CyciitiS.  —  Inflammation 
affecting  both  the  choroid  and  the  ciliary  body. 
See  Choroid,  Diseases  of  {Irido-choroiditis) ; 
Iris  and  Ciliary  Body  {Cyditis) ;  Glaucoma. 

ChoroidO-iritiS. — Inflammation  of  both 
choroid  and  iris.  See  Iris  and  Ciliary  Body 
{Iritis). 

C  h  O  ro  i  d  O-  ret  i  n  it  is. — Inflammation  of 
the  choroid,  extending  to  the  retina.  See  Choroid, 
Diseases  op  {Retino-Choroiditis). 

CilOroid  Plexus.  See  Brain,  Physio- 
logy {Lymphatic  Circulation) ;  Hydrocephalus 
{Etiology) ;  Physiology,  Nervous  System 
{Brain). 

Clirom-. — In  compound  words  chrom-,  or 
chroma-,  or  chrome-  means  "  relating  to  colour," 
as  in  chromatelopsis  (colour-blindness) ;  chroma- 
tophohia  (sensitiveness  of  the  eye  to  certain 
colours) ;  chromatosis  (a  morbid  condition  of  the 
skin  as  to  pigmentation) ;  chromocyte  (a  red 
blood  corpuscle),  etc.,  as  well  as  in  the  words 
following. 

Chromatin.  —  The  fibres  of  the  cell 
nucleus  which  are  stained  by  various  dyes,  and 
which  contain  much  nucleic  acid,  are  composed 
of  a  substance  called  chromatin.  See  Physio- 
logy, The  Cell  {Nucleus). 

ChromatoiysiS. — Destruction  of  the 
chromatin  material  in  cells  so  that  their  stain- 
ing power  is  lost  {achromatosis)  ■  this  change 
occurs  in  a  nerve  cell  after  the  division  of  its 
axon,  and  is  usually  temporary.  See  Phy^sio- 
logy,  Nervous  System  {Sjnnal  Cord) ;  Insanity, 
Pathology  {Cortical  Nerve  Cells). 

Chromatopsia.  —  That  condition  in 
which  all  objects  seem  to  be  of  a  certain  colour 
{e.g.  grey) ;  partial  colour  -  blindness.  See 
Hysteria  {Sensory  Disorders,  Ocular  Anaesthesia). 

Chromaturia. — The  state  of  abnormal 
coloration  of  the  urine. 


"Chrome  Holes."  — The  cutaneous 
ulcers  occurring  in  workers  in  the  bichromate 
industry.  See  Trades,  Dangerous  ( Workers  in 
the  Chemical  Trades). 

ChromidroSiS.— The  secretion  of  col- 
oured perspiration,  especially  on  the  face  and 
eyelids.  See  Skin,  Diseases  of  Sweat  and 
Sebaceous  Glands  {Chromidrosis) ;  Skin,  Pig- 
mentary Affections  of  {Spurious  Pigmenta- 
tions) ;  also  Eyelids,  Affections  of  {Skin  of 
Lids,  Chromidrosis). 

Chrom  ism. — Chronic  chromium  poison- 
ing occurring  in  workers  in  chemicals,  and  char- 
acterised by  ulceration  of  the  nasal  septum  and 
by  "  chrome  holes  "  {q.v.)  on  the  skin.  See  also 
Toxicology  {Irritants,  Chromium). 

Chromium. — There  are  two  forms  in 
which  chromium  occurs  in  the  PharmacopcBia. 
Chrovuc  acid,  CrOg,  readily  soluble  in  water, 
having  a  powerfully  caustic  action,  and  being 
used  as  a  disinfectant  and  deodorant.  There  is 
an  official  Liquor  Acidi  Chromici  used  some- 
times as  a  caustic ;  the  lotion  employed  as  a 
local  application  to  ulcers,  etc.,  has  a  strength 
of  1  in  40.  The  other  official  form  of  chromium 
is  Potassium  bichromate  {Potassii  Bichromas, 
K^CrO^,Cr03) ;  it  has  an  antiseptic  and  caustic 
action,  and  has  been  used  in  cases  of  gastric 
ulcer ;  it  is  best  given  (in  doses  of  ith  to  yV^^  of 
a  grain)  in  pill  form  compounded  with  kaolin,  or 
in  capsules,  for  it  makes  explosive  compounds. 
See  also  Toxicology  {Irritants,  Chromium) ; 
Pharmacology  ;  Prescribing. 

Chromocytometer.— A  colour  test 

for  estimating  the  amount  of  haemoglobin 
present  in  the  blood  (Bizzozero).  See  HiEMO- 
GLOBiNOMETER  {Haldane's). 

ChromOg'ens.  —  Substances  which  do 
not  colour  the  fluid  {e.g.  the  urine)  in  which  they 
are  till  it  has  stood  some  time,  or  till  an  oxidising 
agent  is  added.  See  Pigments  of  the  Body  and 
Excreta  {Urobilin). 

Chromophanes.  —  The    "  colouring 

matters  of  the  inner  segments  of  the  cones  of 
the  retina  of  animals  where  they  are  held  in 
solution  by  a  fat"  {Syd.  Soc.  Lex.).  See  Pig- 
ments OF  THE  Body  and  Excreta  {Lipochromes). 

Chromophile    Substance.  —  A 

material,  generally  in  the  form  of  granules, 
staining  markedly  with  aniline  dyes,  and  exist- 
ing in  nerve  cells  and  their  dendrites,  but  not 
in  the  axon  ;  Nissl's  granules. 

Chromoproteid. — A  simple  proteid  in 
combination  with  a  pigment  {e.g.  htemoglobin, 
hajmocyanin,  etc.). 

ChromopSia.  See  Chromatopsia;  but 
the  name  has  been  specially  given  to  cases  in 
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which  on  account  of  liypersesthesia  of  the  retina 
there  are  subjective  sensations  of  liyht  in  the 
form  of  white  or  coloured  clouds  {Hack  Tuke). 

Chromosomes.— The  larger  threads 
of  chromatin  material  which  form,  dnring  mitotic 
cell  division,  when  the  nuclear  membrane  dis- 
appears. 

Chronic. — Long-continued,  e.g.  a  linger- 
ing illness  ;  opposed  to  Acute  {'[.v.). 

Chronotropic  Fibres.— The  nerve 

fibres  which  affect  tlie  rate  of  contraction  of  the 
heart  {Engelmann).    See  Bathmotropic. 

Chrysarobinum.  —  Chrysarobin  is  a 
brownish  yellow  powder  obtained  from  Goa 
Powder  {Araroba)  by  extracting  with  hot  chloro- 
form. It  contains  chrysarobin  (CggH^yOv.)  and 
chrysophanic  acid  (Cj,.H^O,,(OH).J.  In  the 
form  of  the  Unguentum  Chrysarohini  it  is  used 
as  a  parasiticide  in  ringworm,  etc. ;  but  it 
stains  the  linen,  and  it  is  better,  therefore,  to 
apply  it  as  a  non-official  pigmentimi  (chrysarobin, 
1  part,  solution  of  gutta-percha,  9  parts),  which 
does  not  stain.  It  is  too  irritating  to  the  gastro- 
intestinal tract  to  give  internally.  See  Drug 
Eruptions  (Pigmentary) ;  Pharmacology  ;  Pre- 
scribing ;  Psoriasis  {Local  Treatment). 

ChrySOphan.  —  A  bitter  glucoside 
obtained  from  rhubarb  and  senna  (CjyH,gOg) ; 
under  the  action  of  acids  it  breaks  up  into  sugar 
and  chrysophanic  acid  (C]r,Hjj,0^),  a  substance 
known  also  as  rheic  acid,  rhuharbaric  acid, 
rhubarbarin,  and  rumicin.  By  reducing  chryso- 
phanic acid,  chrysarobin  may  be  obtained. 

ChthononoSOl  Og'y. — The  science  deal- 
ing witli  the  geographical  distribution  of  diseases 
{x6m',  the  soil ;  i/ocros,  disease). 

Chthonophagfia.— Dirt-eating. 

ChurruS.    See  Charas  ;  Cannabis  Indica. 

Chvostek's  Symptom.— A  state  of 

hyperexritability  of  muscles  and  motor  nerves, 
so  that  mechanical  stimulation,  such  as  a  tap, 
will  produce  muscular  contraction.  See  Tetany 
{Motor  Syniptoin»). 

ChyiangriOma.  —  A  lymphangioma, 
occurring  s(jinetimes  in  the  mucous  membrane 
of  the  small  intestine  and  stomach. 

Chyle.— The  milky-looking  fluid  which  is 
carried  off  from  the  small  intestine  (during 
digestion)  by  the  lacteals  or  lymphatics ;  a 
variety  of  lymph  containing  6  per  cent  of  fat. 
See  Ascites  {Character  of  Fluid)  ;  Lymphatic 
System,  Physiology  ;  Physiology,  The  Blood 
{Lymph). 

ChyleCChysiS.  —  An  excessive  secretion 
of  chyle. 


ChyiOCele. — An  accumulation  of  chyle 
in  the  tunica  vaginalis.  See  Filariasis  {Patho- 
genetic effects,  Chylocele). 

Chyloderma.  —  Enlargement  of  the 
scrotum  and  inguinal  glands  with  dilatation  of 
the  lymphatics  of  the  skin,  which  form  vesicles 
containing  milky  fluid  in  which  filari;e  can  often 
be  found;  lymph  -  scrotum.  See  Filariasis 
( Lymph-Scrotmn). 

ChylopoiesiS.— The  formation  of  chyle. 
See  'DiG'Eii'VK)^  { I ntestinal  Secretion) ;  Physiology, 
Blood  {Lymjjh). 

Chylothorax.  •— An  accumulation  of 
chyle  in  the  thoracic  cavity,  e.g.  from  rupture 
of  the  thoracic  duct. 

Chylous  Ascites.— The  presence  of 
chylous  fluid  in  the  peritoneal  cavity  from 
rupture  or  blocking  of  the  thoracic  duct  or 
lacteals.    See  Ascites  {Causation). 

Chyiuria. — A  milky  or  chylous  condition 
of  the  urine,  usually  due  to  the  presence  of 
filariaj  in  the  blood.  See  Filariasis  {Pathogenic 
effects,  Chyiuria) ;  Urine,  Pathological  Changes 
{Lipuria  and  Chyiuria). 

Chyme. — The  food  after  it  has  been  sub- 
jected to  gastric  digestion  and  before  it  has  been 
acted  on  by  the  bile,  the  pancreatic,  or  the 
intestinal  secretions.  See  Digestion  and  Meta-' 
BOLiSM  {Gastric) ;  Physiology,  Food  and  Diges- 
tion {Stomach). 

ChymOSin. — A  ferment  or  enzyme  which 
coagulates  alljumin,  e.g.  the  casein  of  milk ; 
rennin ;  pepsin. 

Cibisitome. — An  instrument  for  lacerat- 
ing the  capsule  of  the  lens  in  the  early  part  of 
the  cataract  operation  {Petit-Radel) ;  the  name 
is  derived  from  Kt/3to-t9,  a  pouch,  and  to/iij, 
section  {Syd.  Soc.  Lex.). 

Cicatrices. 

Definition  and  Structure     .       .  .147 
Pathological  Conditions  of  .       .  .148 
Keloid  ......  149 

Malignant  Disease  of   .       .       .  .150 

See  Burns  and  Scalds  {Treatment,  Pesults  of 
Burns,  etc.) ;  Eyelids,  Affections  of  {Unti-ojnon 
and  Ectropion);  Intestine,  Diseases  {Ulcers, 
Cicatrisations) ;  Intestines,  Surgical  Affec- 
tions of  (*S'i/'«V<Mres/Vo7H  Ulcers);  Liver,  Diseases 
of  ;  Syphilis (^^CT-^/nr//,  Gummata,  and  Cicatrices); 
Menstruation  and  its  Disorders  {Petention  of 
Menses,  Vaginal  Atresia)  ;  Uterus,  Malforma- 
tions OF  {Stenosis). 

Cicatrices  or  scars  are  new  formations  of  con- 
nective tissue  which  develop  in  place  of  losses 
of  substance. 
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Ordinarily,  however,  the  terms  are  applied  to 
superficial  formations  of  "  scar  tissue "  which 
are  covered  with  newly  developed  epidermis. 

A  healthy  cicatrix  has  a  smooth,  more  or  less 
glossy  surface.  In  its  earlier  stages  it  is  of  a 
pinkish  colour,  due  to  the  persisting  vascularity 
of  its  connective  tissue ;  later  it  becomes  white, 
dense,  and  much  less  vascular.  It  differs  from 
true  skin  in  being  less  elastic  and  in  possessing 
no  surface  furrows,  hair  follicles,  sebaceous  or 
sweat  glands.  The  surface  shows  slight  longi- 
tudinal ridges,  caused  by  contraction. 

The  size  of  a  scar  depends  on  the  amount  of 
normal  tissue  which  has  to  be  replaced. 

A.  When  healing  takes  place  by  first  inte7i- 
tion,  the  resulting  cicatrix  is  " linear"  and  in 
time  it  tends  to  become  less  and  less  apparent. 

Under  the  microscope  a  transverse  section 
shows  a  narrow,  non-vascular  band  of  connective 
tissue  covered  by  epithelium,  and  with  its  ele- 
ments arranged  parallel  to  the  surface. 

B.  When  healing  takes  place  by  second  inten- 
tion, the  resulting  cicatrix  has  a  more  widespread 
surface.  Clinically,  its  characters  depend  on  the 
nature  of  the  preceding  granulation  tissue. 

Microscopically,  the  cicatrix  of  a  wound  which 
has  healed  by  second  inteiation  shows  on  the 
surface  a  thin  covering  of  epidermis.  This 
covering  is  indented  from  beneath  by  papillary 
tufts,  which  are  simply  the  organised  vascular 
tufts  of  the  preceding  granulation  tissue.  They 
contain  no  tactile  end -organs,  the  connective 
tissue  forming  them  is  denser  and  less  vascular 
than  in  the  case  of  the  papillae  of  normal  skin, 
and  they  tend  in  time  to  become  more  flattened. 
Below  this  is  fibrous  connective  tissue,  arranged 
in  interlacing  bundles,  more  or  less  vascular, 
and  more  or  less  cellular,  according  to  the  age 
of  the  scar.  Unna  states  that  elastic  tissue  may 
in  time  be  re-formed  in  the  scar.  At  the  margin 
of  the  cicatrix  its  structure  rather  rapidly  merges 
into  that  of  the  surrounding  normal  tissues. 

Cicatrices  are  divided  into  three  varieties  : — 

1.  Normal  or  flat  cicatrices,  whose  level  is 
the  same  as  that  of  the  surrounding  skin. 

2.  Atrophic  cicatrices,  in  which  over-contrac- 
tion of  the  fibrous  tissue  has  taken  place,  and 
the  surface  is  retracted  below  the  level  of  the 
surrounding  skin. 

3.  Hypertrophic  cicatrices,  where  in  conse- 
quence of  over-reaction,  or  long  continuance  of 
the  healing  process,  an  excess  of  scar  tissue  has 
been  formed,  so  that  the  level  of  the  cicatrix  is 
higher  than  that  of  the  surrounding  skin. 

Treatment  of  such  cicatrices  is  only  necessary 
when  they  cause  disfigurement,  particularly  on 
exposed  surfaces.  Measures  directed  towards 
keeping  up  their  vascularity,  such  as  massage  or 
painting  with  iodine,  tend  to  induce  a  degree  of 
resorption,  or  if  the  surrounding  skin  is  lax,  the 
scar  may  be  excised  and  the  edges  accurately 
apposed  with  the  view  of  substituting  a  linear 
cicatrix. 


Pathological  Conditions  of  Cicatrices 

1.  Weak  Cicatrices  are  thin,  shining,  red- 
dish, easily  wrinkled  and  cracked,  prone  to 
break  down  and  ulcerate  in  the  centre,  the 
friction  of  the  clothes  being  sufficient  to  cause 
this. 

They  result  when  the  original  wound  has 
been  very  extensive  and  contraction  has  been 
incomplete  during  the  healing  process.  Hence 
they  occiu-  after  severe  burns  or  scalds,  par- 
ticularly if  these  have  affected  the  tissues 
deeply ;  but  a  smaller  cicatrix  when  it  is 
adherent  to  bone  may  also  show  a  weak 
tendency. 

Certain  constitutional  conditions,  as  tuber- 
culosis (scrofula),  anaemia,  syphilis,  scorbutus, 
conduce  to  the  formation  of  weak  cicatrices. 
The  weakness  may  be  due  to  defective  granula- 
tion, or  defective  epithelial  formation  (kera- 
tinisation). 

Treatment. — Treat  locally,  as  for  ulcers.  In 
addition  to  topical  applications,  the  part  must 
be  carefully  jjrotected  from  the  slightest  injury 
and  the  general  health  attended  to,  treating 
the  constitutional  condition  if  it  can  be  made 
out. 

If  the  wound  has  been  extensive,  there  is  less, 
chance  of  good  cicatrisation,  and  a  plastic  opera- 
tion is  necessary.  Thiersch-grafting  may  not 
give  a  good  result  in  such  an  ulcer,  and  it  is 
better,  after  scraping  or  cutting  away  all  the 
unhealthy  tissue,  to  transplant  a  piece  of  skin 
from  the  neighbourhood  {vide  "  Skin-grafting  "). 

2.  Exuberant,  HrrERTROPHic,  Deformed 
Cicatrices. — Cicatrices  of  ragged  wounds,  such 
as  are  caused  by  glass,  splinters  of  wood,  or 
nails,  are  generally  prominent  and  ugly.  The 
scars  of  tuberculous  ulcers  are  extensive  and 
irregular.  Wounds  which  take  a  long  time  to 
heal  by  granulation  may  develop  a  large  hyper- 
trophic cicatrix.  Treatment  is  required  only 
when  the  scar  is  on  an  exposed  surface,  and 
then  it  is  for  the  removal  of  the  disfigurement 
caused. 

When  the  surrounding  skin  is  tense,  opera- 
tive interference  is  inadmissible,  though  some 
improvement  may  be  brought  about  by  measures, 
such  as  massage,  painting  with  iodine,  etc., 
directed  to  the  increase  of  vascularity  in  the 
connective  tissue ;  but  if  the  skin  be  lax,  the 
scar  may  be  completely  dissected  out,  the  edges 
accurately  apposed  with  buried  catgut  sutures, 
and  a  linear  cicatrix  substituted  for  the  hyper- 
trophic one. 

3.  Contracting  Cicatrices,  Causing  De- 
formity.—Such  cicatrices  may  in  themselves 
be  quite  healthy,  but  they  cause  conditions 
which  become  pathological. 

(<x)  Simple  contracting  Cicatrix. — The  amount 
of  contraction  depends  on  the  depth  of  the 
original  wound.  When  the  whole  cutis  has 
been  destroyed,  the  contraction  is  greater  than 
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when  only  the  papillary  layers  or  part  of  them 
are  destroyed. 

The  cicatrix  is  broad  ;  it  is  thin  and  parch- 
ment-like, of  a  li<;ht  colour,  mottled  on  the 
surface.  The  surface  is  uneven,  and  marked 
with  ridges.  Such  a  cicatrix  may  be  seen  after 
extensive  burns  of  the  front  of  the  neck  and 
thorax,  and  causes  dragging  down  of  the  jaw, 
eversion  of  the  lower  lip,  and  constant  dribbling 
of  saliva,  which  is  apt  to  cause  superficial 
ulceration  of  the  scar.  If  on  the  face,  they 
cause  ectropion  or  anchylosis  of  the  jaw,  and 
when  in  the  neighbourhood  of  the  natural 
orifices  have  caused  their  distortion  or  partial 
closure. 

When  occurring  in  flexures  they  tend  to  cause 
adhesions  in  the  angle,  and  the  parts  become 
firmly  connected  by  a  strong  prominent  cicatrix, 
the  so-called  vicious  bridle.  Examples  of  such 
cicatrices  are  seen  in  the  axilla — connecting  the 
arm  to  the  trunk,  in  the  bend  of  the  elbow, 
causing  persistent  flexure,  or  in  the  hands  and 
feet,  causing  distortion  or  adhesion  of  the 
digits. 

If  possible,  treatment  should  be  begun  early 
in  cicatrisation,  before  contraction  has  taken 
place,  by  splints  and  extension  apparatus. 

If  cicatrisation  is  complete,  treatment  usually 
consists  in  dividing  the  cicatrix  completely, 
either  transversely  or  in  a  V-shaped  manner, 
stretching  it  and  filling  up  the  gap  thus  caused 
by  skin-grafts.  In  making  the  incision  it  is  well 
to  remember  that  important  nerves  and  vessels 
may  be  involved  in  or  adherent  to  the  cicatrix. 
Simple  extension,  compression,  and  massage  of 
the  cicatrix  or  painting  it  with  iodine  have  also 
been  reconmaended  with  the  view  of  increasing 
vascularity  and  promoting  absorption,  but  such 
measures  are  never  wholly  successful.  Hebi'a 
recommends  subcutaneous  injection  of  a  15  per 
cent  alcoholic  solution  of  thiosinamin,  but  ex- 
perience of  this  remedy  is  limited. 

(6)  In  the  depressed,  adherent  scar,  treatment 
consists  in  dividing  the  band  of  attachment,  by 
means  of  a  tenetome  passed  in  from  the  edge, 
and  raising  the  scar.  Less  active  measures, 
with  a  view  to  increasing  the  vascularity  and 
promoting  absorption,  are  never  wholly  suc- 
cessful. 

When  it  results  from  a  scrofulous  (tuV»er- 
culous)  gland,  Adam's  operation  {Brit.  Med. 
Journal,  1876)  may  be  employed.  After  freeing 
the  cicatrix  from  the  side,  he  passes  two  hare-lip 
pins,  at  right  angles  to  each  other,  under  it  so 
as  to  raise  it.  After  three  days,  during  which 
the  scar  tissue  has  become  swollen  and  succulent, 
and  the  space  beneath  filled  with  blood  clot,  he 
removes  them.  The  scar  subsides  to  the  level 
of  the  skin  without  re-forming  adhesions. 

Cicatrices  may  also  cause  deformity  by  yield- 
ing to  pressure  from  beneath,  as  in  those 
following  laparotomies,  when  ventral  hernia 
may  result. 


4.  Painful  Cicatrices. — Pain  may  be  present 
in  any  cicatrix,  but  is  most  common  in  those  of 
amputation  wounds.  The  pain  is  caused  by 
inclusion  of  the  nerves  in,  or  their  adhesion  to, 
the  cicatricial  tissue.  Some  authors  say  that 
the  pain  is  caused  by  neuritis  dependent  on 
the  contraction  of  the  scar. 

NeuraU/ia  of  the  Cicatrix. — In  this  case  the 
pain,  which  is  paroxysmal,  is  generally  due  to 
some  constitutional  condition  affecting  a  cicatrix 
in  itself  healthy.  It  may  persist  in  spite  of 
operative  interference. 

Treatment.  —  Free  adhesions  in  case  of  de- 
pressed or  adherent  cicatrices.  If  the  cicatrix 
be  small,  excise  it  altogether  and  slide  a  flap 
of  skin  over  it.  If  the  cicatrix  be  extensive, 
neurotomy,  neurectomy,  or  nerve  -  stretching 
may  be  useful. 

Where  there  is  no  abrasion  of  the  surface,  in 
the  case  of  a  small,  painful  cicatrix,  ointment  of 
aconitine  (1  gr.  to  ^i.)  is  of  use  as  a  palliative  ; 
or,  if  broad,  it  may  be  protected  by  simple 
plaster,  or  emplastrum  opii,  or  may  be  simply 
covered  with  cotton-wool. 

5.  Discoloured  Cicatrices. — The  cicatrices 
from  old  chronic  and  varicose  ulcers  have  always 
a  permanent  brown  colour.  Large  scrofulous 
cicatrices  have  an  unsightly  livid  tint. 

Foreign  matter  may  Ijc  present,  such  as 
unconsumed  grains  of  gunpowder  in  cases  where 
the  injury  has  been  caused  by  an  explosion,  or 
in  tattooing. 

Occasional  corneal  opacities  are  due  to  the 
presence  of  reduced  silver,  where  the  preceding 
ulcer  has  been  treated  with  silver  nitrate. 

These  discolorations  occasionally  require  treat- 
ment when  on  exposed  surfaces. 

Keloid,  or  Cheloid 

is  a  comparatively  rare  fibrous  new  growth 
of  the  skin  which  usually  develops  in  an  old 
cicatrix.  It  was  first  described  by  Alibert  in 
1810.  Keloid  was  formerly  divided  into  true 
or  spontaneous  and  false  or  cicatricial  keloid, 
but  this  distinction  is  no  longer  generally  held, 
as  most  of  those  termed  spontaneous  probably 
develop  in  minute  scars,  such  as  are  left  by  acne 
pustules.    Histologically  they  are  identical. 

The  etiology  is  practically  unknown.  Its 
growth  seems  to  be  dependent  on  some  con- 
stitutional state  ;  for  example,  it  is  very 
frequently  associated  with  the  tuberculous 
diathesis.  It  is  more  common  in  negroes  than 
in  white  men,  and  it  may  occur  in  more  than 
one  member  of  the  same  family.  All  grades  of 
society  are  liable  to  it,  both  sexes,  all  parts  of 
the  body,  and  it  may  occur  at  almost  all  periods 
of  life.  Morrow  states  that  in  his  experience  it 
is  more  common  between  30  and  50  years. 

Keloid  often  develops  in  scars  which  have 
been  unduly  irritated,  and  it  may  develop  in  a 
healthy  scar  long  after  this  is  fully  formed. 
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In  individuals  liable  to  it,  it  develops  after 
such  slight  operations  as  piercing  the  ear  for 
ear-rings,  extirpation  of  warts,  cauterisation,  or 
after  leech  and  insect  bites,  or  on  the  sites  of 
acne  pustules.  It  may  be  multiple,  as  in  a  case 
of  Schwimmer's  quoted  by  Morrow,  in  which 
105  tumours  were  counted. 

Keloid  is  a  scar-like  growth,  usually  circum- 
scribed and  isolated.  It  may  occur  as  a  rounded, 
firm,  pinkish  elevation,  with  irregular  or  smooth 
surface,  and  on  section  creaks  under  the  knife. 
Often  from  the  central  mass  claw-like  processes 
extend  in  the  surrounding  skin.  As  a  rule  it 
has  the  shape  of  the  scar  from  which  it  has 
developed,  but  occasionally  a  part  only  of  the 
scar  undergoes  the  morbid  change. 

Neumann,  Warren,  and  Kaposi  have  described 
the  microscopical  appearance. 

Connective  tissue  begins  to  develop  from  the 
walls  of  the  small  blood-vessels  of  the  cutis.  In 
this  way  dense  fibrous  tissue  is  formed  under 
the  epithelium,  the  bundles  being  placed  chiefly 
parallel  to  the  surface,  though  a  few  small 
bundles  are  perpendicular  to  it.  This  is  more 
vascular  than  true  scar  tissue.  The  epithelium 
is  thinned  over  it,  and  the  germinal  layer  of  the 
rete  mucosum  becomes  irregular.  The  growing 
part  of  the  tumour  is  more  cellular  than  the 
central  older  part,  which  may  become  very  firm, 
dense,  and  hollowed  on  the  surface.  Frequently 
dilated  veins  course  over  it. 

The  tendency  to  recurrence  is  explained  by 
the  development  of  spindle  cells  in  the  adven- 
titia  of  the  vessels — a  condition  often  extend- 
ing to  some  distance  from  the  edge  of  the 
tumour. 

Keloid  is  usually  confined  to  the  dermis, 
leaving  the  papillary  layers  intact.  If  of  a 
large  size  it  may  cause  deformity  by  contrac- 
tion. It  may  project  any  distance  from  a  line 
to  ;J  or  ^  inch  above  the  level  of  the  surrounding 
skin. 

Clinically,  keloid  starts  near  the  edge  of  the 
scar ;  it  may  cause  no  symptoms  other  than 
a  sense  of  weight.  There  are  usually,  how- 
ever, subjective  symptoms  such  as  itching 
or  sensitiveness  on  pressure ;  pain  is  not 
common  ;  ulceration  and  hsemorrhage  may  take 
place. 

It  may  develop  in  a  few  weeks,  or  at  most 
a  few  months,  after  the  exciting  cause.  Its 
natural  tendency,  as  of  all  young  fibrous  tissue, 
is  to  contract  after  a  time  and  atrophy. 

According  to  Neumann  keloid  never  de- 
velops malignancy. 

Diagnosis. — From  hypertrophic  cicatrix  by 
its  outline,  elevation,  consistence,  colour,  and 
presence  of  itching  or  pain,  and  by  the  tendency 
of  the  latter  to  become  stationary. 

The  diagnosis  from  scleroderma  and  Addison's 
keloid  (morpoea)  will  be  discussed  under  "  Sclero- 
derma," and  from  rhinoscleroma,  under  "  Skin, 
Benign  Tumours." 


Treatment. — Local  treatment  is  directed  to 
wards  decreasing  the  vascularity  of  the  tumour 
Applications  like  collodion  (not  flexile),  either 
alone  or  containing  lead  acetate,  a  drachm  to 
five  drachms  of  collodion,  are  useful.  Com- 
presses, strapping,  elastic  pressure,  must  be 
applied  with  caution,  as  they  are  apt  to  cause 
sloughing,  and  are  only  applicable  when  the 
keloid  is  circumscribed,  painless,  not  greatly 
projecting,  and  resting  on  a  bony  surface. 
They  are  especially  contra-indicated  in  diabetics 
and  delicate  patients.  Multiple  scarifications 
are  of  doubtful  benefit,  either  alone  or  followed 
by  mercurial  ointments.  In  a  few  cases  strong 
salicylic  acid  plasters  10  to  20  or  25  per  cent 
have  been  successful. 

Itching  is  best  relieved  by  regulation  of  the 
diet,  by  an  occasional  saline  purgative.  Fowler's 
liquor  arsenicalis,  liquor  potassfe  in  large  doses, 
or  by  frequent  tepid  bathing,  either  simple  or 
with  addition  of  carbonate  of  soda  or  potash, 
common  salt  or  bran. 

Pain  is  relieved  by  ointments  of  camphor  and 
chloral. 

Surgical  interference  by  excision  is  only 
justifiable  when  the  surgeon  is  reasonably 
certain  that  he  can  improve  the  appearance  of 
the  part  by  substituting  a  linear  scar  for  the 
keloid,  or  at  least  of  lessening  its  size. 

Tendency  to  recurrence  is  very  marked,  and 
the  recurrence  is  often  more  exuberant  than  the 
original  growth.  In  most  cases  it  is  best  to 
leave  well  alone,  and  employ  oidy  palliative  and 
constitutional  remedies. 

Excision  may  be  contemplated  when  the 
keloid  is  very  unsightly  and  where  there  is 
plenty  of  free  skin  surrounding,  so  that  the 
edges  of  the  wound  can  be  readily  apposed 
without  tension.  The  growth  must  be  com- 
pletely removed,  and  buried  sutures  used, 
approximation  being  assisted  by  strips  of  gauze 
fixed  to  the  skin  with  collodion.  Everything 
must  be  done  imder  strict  asepsis. 

Constitutional  Treatment. — Cod -liver  oil, 
iodide  of  iron,  nourishing  diet,  are  of  use  where 
tuberculosis  is  suspected ;  mercury  and  the 
iodides  in  syphilis.  Good  results  have  been 
obtained  in  the  treatment  by  sea  bathing. 

Malignant  Diseases  of  Cicatrices. — Sarco- 
mata develop  rarely  in  cicatrices.  More  com- 
monly, but  still  rarely,  epitheliomata  occur. 
They  may  develop  at  any  period  after  the 
cicatrix  has  formed.  One  case  is  on  record 
where  epithelioma  developed  in  an  old  lady  in 
the  scar  of  a  burn  which  she  received  when  a 
child  of  four  years. 

Epithelioma  develops  very  slowly  in  the 
cicatrix,  and  may  not  involve  neighbouring 
glands  until  it  grows  beyond  the  cicatrix  into 
normal  tissue,  in  which  it  develops  more 
rapidly. 

Treatment  consists  in  early  and  complete 
excision. 
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CiechOCinck.  See  Balneology  (i?«.5sia). 

CigfarretteS. — Drugs,  such  as  stramonium, 
may  be  inhaled  in  the  form  of  cigarettes,  as  in 
asthma.  See  Prescribing  ;  Asthma  {Treat- 
ment) ;  etc. 

Cilia..  —  The  hair-Uke  processes  from  the 
free  surfaces  of  cells  {e.g.  epithelial  cells),  which 
move  to  and  fro  with  a  vibratory  motion.  See 
Parasites,  Protozoa,  {Ciliata) ;  Physiology, 
Tissues  {Epithelium,  Ciliated) ;  also,  the  eye- 
lashes.   See  Eyelids,  Affections  of. 

Ciliary  Body.  See  Iris  and  Ciliary 
Body  {Aiiatomij,  PJiysiology,  Diseases) ;  Physio- 
logy, Senses  ( Vision,  Ciliary  P7-ocesses,  Ciliary 
Muscle).  See  also  Accommodation  {Spasm  of) ; 
Diphtheria  {Complications,  Paralysis  of  Ciliary 
Muscles) ;  Retina  and  Optic  Nerve  {Congenital 
Irregularities  in  Vessels,  Cilio-retinal  Artery). 

CillOSiS. — A  spasmodic  trembling  of  the 
eyelids,  or  the  sensation  of  such  ;  the  feeling  of 
"  live  blood." 

Cimex.  —  A  bug;  the  bed  bug  {Cimex 
lectularius)  may  by  its  bite  produce  a  great  deal 
of  cutaneous  reaction  (like  urticaria),  but  some 
individuals  seem  to  be  immune  to  its  poison. 
See  Stinging  Insects. 

CimicifugfSe  Rhizoma.— The  rhiz- 
ome of  the  Cimicifiiga  racer/iosa  (perhaps  better 
known  as  Aetata  racemosa)  is  used  as  a  bitter, 
and  also,  to  some  extent,  as  a  heart  tonic 
(raising  the  arterial  tension)  ;  there  are  two 
official  preparations,  the  Extmctujn  Cimiciftigoe. 
Liquidum  (dose,  5  to  30  m.),  and  the  Tinctura 
Cimicifuga?  (dose,  i  to  1  fl.  dr.) ;  it  is  employed 
in  the  treatment  of  chorea,  rheumatism,  dys- 
pepsia, and  dysmenorrhoea  ;  the  name  (cimici- 
fuga)  literally  means  "putting  bugs  to  flight," 
and  the  cimicifuga  racemosa  is  popularly  termed 
bugbane. 

Cimiez.  See  Therapeutics,  Health  Re- 
sorts {Riviera,  Nice). 

Cinchona.  See  Quinine;  Alkaloids; 
Phahmacology  ;  Prescribing;  Malaria;  etc. 

Cinchonine.— An  alkaloid  (CjctH.^NoO) 
obtained  from  cinchona,  isomeric  with  cinchoni- 
dine  and  with  ciuchonicine.    See  Quinine,  etc. 

Cinchonism.  —  Poisonous  symptoms 
(tinnitus  auriuin,  deafness,  impairment  of  vision, 
headache,  dilatation  of  pupils,  etc.)  due  to  use 
of  quinine  in  large  doses  or  to  an  idiosyncrasy 
of  the  individual. 

"Cinder-sifting^  Movement."— 

In  cases  of  movable  or  floating  kidney,  a  tilting 
movement  of  the  organ  may  take  place  in  the 
plane  of  the  loins  by  which  the  convex  border 
of  the  kidney  turns  forwards  ;  this  is  termed 


the  "cinder-sifting  movement."  See  Kidney, 
Surgical  Affections  {Movable  and  Floating 
Kidney). 

CinematOgrraph.  "A  contrivance 
by  which  a  series  of  instantaneous  photographs 
taken  in  rapid  succession  can  be  projected  on  a 
screen  with  similar  rapidity,  so  as  to  give  a 
life-like  reproduction  of  the  original  moving 
scene"  (Murray,  N.E.D.);  the  cinematographic 
(or  kinematographic)  method  has  been  used  for 
the  representation  of  surgical  operations  and  of 
medical  symptoms  (ataxia  gait,  etc.),  and  may 
yet  be  employed  for  embryological  processes, 
etc. 

Cinesitherapy.  The  treatment  of 
diseases  by  means  of  natural  or  artificial  move- 
ments of  the  body,  e.g.  by  Klapp's  four-footed 
progression  movements  in  spinal  curvature,  etc. 

Cinnabar.  —  Red  sulphide  of  mercury 
occurring  as  an  ore  in  Spain,  California,  Peru, 
and  elsewhere ;  from  it  mercury  is  obtained  by 
roasting  and  distilling. 

Cinnamic  Acid.— An  acid  (CgHgO.,) 

obtained  from  the  balsams  of  tolu  and  Peru,  or 
from  storax ;  it  can  be  artificially  made  by 
heating  2  parts  of  benzaldehyde  with  3  of 
acetic  anhydride  and  1  of  sodium  acetate 
(Perkin's  reaction).  From  it  cinnamene  (CgHg), 
a  volatile  oil,  can  be  got ;  while  from  cinnamic 
aldehyde  (CgHgO)  can  be  obtained  cinnamenyl- 
acrylic  acid  (CjjHjpOg)  and  cinnamenylangelic 
acid  (C^gHj^O.^).  Cinnamein  is  an  oil  (CgH-O.^ . 
C^H-)  contained  in  the  balsams  of  tolu  and 
Peru,  and  obtained  artificially  by  heating 
sodium  cinnamate  with  benzyl  chloride  ;  it  is 
benzyl  cinnamate.  See  Immunity  {Treatment  of 
Tuberculosis  by  cimiamic  acid) ;  Lung,  Tuber- 
culosis of  {Treatment,  Specific). 

Cinnamon. — The  dried  inner  bark  of 
Cinnamomum  zeylanicum  is  official,  and  is  known 
as  Ciimamomi  Cortex ;  it  has  a  fragrant  odour, 
and  the  well-known  taste.  It  contains  the 
official  oil  {Oleum  Cinnamomi),  tannin,  sugar, 
and  gum ;  it  is  contained  in  various  powders 
and  tinctures,  and  its  dose  is  from  10  to  20 
grains.  The  official  preparations  of  the  cortex 
are  the  Aqua  Cinna7iio7ni  (dose,  1  to  2  fl.  oz.), 
the  Pulvis  Cinna.monii  Compositus  (dose,  10  to 
40  grains),  and  the  Tinctura  Cinnamomi  (dose, 
^  to  1  fl.  dr.) ;  the  AquM  and  the  Pulvis  are  con- 
tained in  various  other  pharmaceutical  prepara- 
tions. The  Oleum  Cinnamomi  consists  chiefly 
of  cinnamic  aldehyde  (C^HgO),  a  terpene,  and 
eugenol  (Cjf,H],>0.,) ;  it  is  given  in  doses  of  ^  to 
3  m.  ;  and  its  official  preparation,  the  Spiritus 
Cinjianiomi,  has  a  dose  of  5  to  20  m.  Cinnamon 
is  used  for  flavouring  medicines ;  the  bark  has 
also  astringent  properties,  and  the  oil  is  a 
stomachic  and  carminative.  See  also  Pharma- 
cology ;  Prescribing  ;  etc. 
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Cion-. — In  compound  words  cion-  (Gr.  Ktwi-) 
means  the  uvula,  as  in  ciono2)tosis,  relaxation  of 
the  uvula,  cionotomy,  cutting  the  uvula,  ciono- 
tome,  etc. 

C  ire  in  ate.— Rounded. 

Circle  of  Hailer.— A  vascular  plexus 
on  the  sclerotic,  near  the  entrance  of  the  optic 
nerve,  formed  by  branches  of  the  short  ciliary 
arteries,  and  named  on  this  account  circulus 
arteriosus  Halleri ;  the  circulus  venosus  Halleri, 
or  circulus  venosus  mammae,  is  that  formed  by 
the  veins  round  the  nipple. 

Circle  of  MaSCagfne. — The  name 
given  to  the  circular  arrangement  of  capillaries 
in  the  region  of  the  zonule  of  Zinn  in  the  foetus. 

Circle  of  Willis. — The  circular  arrange- 
ment of  arteries  at  the  base  of  the  brain  (circulus 
arteriosus  Willisii),  into  the  composition  of  which 
enter  the  anterior  and  posterior  cerebral  and  the 
anterior  and  posterior  communicating  arteries. 
See  Brain,  Physiology  {Blood  Supply). 

Circular  Insanity. — Insanity  in  which 
a  dull  and  depressed  stage  alternates  with  one  of 
excitement. 

Circulation.  See  Heart,  Myocardium, 
AND  Endocardium  ;  Arteries,  Diseases  of  ; 
Capillaries,  Diseases  of  ;  Veins,  Diseases  of. 
See  also  Aneurysm  ;  Children,  Clinical  Ex- 
amination ;  Physiology,  Circulation  ;  Fcetus 
and  Ovum,  Development  {Foetal  Circulation, 
Placental  Circulation)  ;  Lymphatic  System  ; 
Pregnancy,  Physiology  {Changes  in  Circula- 
tion) ;  Pregnancy,  Affections  and  Complica- 
tions {Cardio-Vascular) ;  Pulse. 

Circumcision. 

Introductory  Historical  References  .  152 

Indications  for  Operative  Measures  .  152 

Dorsal  Incision  and  Circumcision  .  .153 

After-Treatment  and  Modifications  .  153 

See  also  Venereal  Disease  {Soft  Sores,  Com- 
plications, Phimosis) ;  Micturition  {Incontinence, 
Retention) ;  Sperm atorrhcea  ;  Urethra,  Diseases 
{Gonorrhoea,  CovijAications,  Phymosis). 

'Circumcision  is  the  operation  for  the  removal 
of  the  prepuce  in  its  whole  circumference.  Its 
origin  is  obscure.  As  a  religious  ordinance  it 
dates  from  the  time  of  Abraham,  but  there  are 
proofs  of  an  earlier  Egyptian  origin,  while  it  was 
undoubtedly  practised  in  early  times  in  Central 
America,  New  Zealand,  and  the  South  Sea 
Islands.  At  the  present  day  it  is  not  only  a 
Jewish  ritual  performed  in  infancy,  but  is  cus- 
tomary at  puberty  among  Mohammedans,  and 
prevails  in  some  parts  of  Central  Africa. 

Apart  from  the  question  of  religion  and  custom, 
one  may  say,  generally,  that  circumcision  is  indi- 
cated where  there  is  a  condition  of  phymosis. 


that  is,  such  a  narrowing  of  the  prepucial  orifice 
where  the  cutaneous  and  mucous  membranes 
meet,  that  retraction  and  reposition  are  difficult 
or  impossible.  Difficulty  in  retracting  the  pre- 
puce from  epithelial  adhesions  to  the  glans  is 
normal  at  birth,  and  is  not  phymosis,  and  only 
becomes  so  when  natural  or  artificial  means  fail 
to  relieve  the  condition.  Operation  is,  therefore, 
only  indicated  when  the  normal  process  of  re- 
traction is  delayed,  and  the  orifice  narrowed  by 
slight  recurring  attacks  of  balanoposthitis,  and 
more  especially  if  complications  arise  which  ex- 
perience has  proved  to  depend  upon  this  condi- 
tion. The  phymosis  may  be  partial  or  complete  : 
hypertrophic  when  the  outer  layer  of  the  prepuce 
is  elongated  ;  atrophic  when  tightly  stretched 
over  the  glans,  inflammatory,  oedematous,  or 
senile. 

The  complications  arising  from  phymosis  are 
many  :  they  may  take  the  form  of  urinary 
troubles,  local  inflammation  and  irritation,  a 
frequent  combination  of  the  two,  and  mal- 
development  of  the  penis  and  glans.  Of  urinary 
troubles  there  may  be  frequency  of  micturition, 
straining  and  pain,  eneuresis,  retention,  incon- 
tinence, and  overflow,  dilatation  of  the  bladder, 
ureters,  and  kidneys,  with,  as  a  consequence,  pro- 
lapsus ani,  hei'nia,  htematuria,  uremia,  cystitis, 
and  stone.  From  local  inflammation  and  irrita- 
tion arise  pain,  swelling,  oedema,  muco-purulent 
discharge  with  increase  of  the  phymosis,  erections, 
masturbation,  seminal  emissions,  and  other  dis- 
turbances of  the  sexual  functions,  leading  to 
nervous  troubles,  gastralgia,  palpitation,  hypo- 
chondriasis, and  it  is  even  said  simulated  or  real 
disease  of  the  hip-joint,  epilepsy,  and  brain  affec- 
tions. A  combination  of  the  two  naturally 
aggravates  both,  while  later  in  life  maldevelop- 
ment  of  the  penis  and  glans,  difticulties  in  coitus, 
and  the  liability  to  venereal  disease  and  epi- 
thelioma have  to  be  considered.  Although  all 
conditions  of  true  phymosis  are  really  acquired, 
as  proper  treatment  in  infancy  would  have  pre- 
vented them,  still  for  convenience,  those  occur- 
ring in  children  whose  foreskins  have  never  been 
retracted  are  termed  congenital,  while  those 
which  appear  later  in  life,  where  the  prepuce 
has  previously  been  easily  retracted,  are  called 
acquired.  Acquired  phymosis  can  only  occur 
when  the  prepuce  is  long,  as  it  normally  is  in 
33  per  cent  of  adults.  The  causes  are  usually 
inflammatory,  from  gonorrhoea,  chancres,  eczema, 
or  herpes ;  but  senile  phymosis  depends  on 
atrophy  of  the  glans  and  limb  of  the  penis,  with 
chronic  irritation. 

Should  one  or  several  of  these  conditions  exist, 
the  next  question  to  consider  is  when  is  operative 
interference  necessary,  and  regarding  this  the 
most  varied  views  prevail. 

According  to  some,  every  long  prepuce,  whether 
it  can  be  retracted  or  not,  demands  operation,  as 
it  may  at  a  subsequent  date  lead  to  trouble.  The 
other  view  is,  that,  as  in  the  majority  of  cases, 
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even  when  in  childhood,  there  is  a  sHght  stenosis 
of  the  orifice,  this  condition  disappears  natnrally 
with  growth  and  snitable  treatment,  it  is  always 
wise  to  wait  until  complications  ai'ise,  and  to 
make  sure  that  these  depend  on  the  condition 
of  the  prepuce  before  interfering. 

Of  these  two  views  the  latter  certainly  appears 
to  be  the  more  sensible. 

It  is  a  safe  rule,  therefore,  that  all  conditions 
■of  phymosis,  in  which  retraction  and  reposition 
are  difficult  or  impossible,  and  which  give  rise 
to  symptoms,  should  be  subjected  to  operation. 
The  operation,  whatever  its  nature,  should  be 
thorough,  and  lead  to  a  sufficient  and  permanent 
widening  of  the  prepucial  orifice,  with  complete 
separation  of  adhesions,  partial  operations,  such 
as  insuflicient  dorsal  incision,  fi'equently  causing 
increased  phymosis  through  cicatrisation.  The 
form  of  operation  to  be  preferred  varies,  depend- 
ing upon  which  variety  of  phymosis  is  present. 

A.  In  the  atrophic  form,  when  the  prepuce  is 
stretched  over  the  glans,  and  the  outer  layer 
does  not  project,  a  dorsal  incision  is  usually 
sufficient. 

The  patient  having  been  prepared,  a  general 
anaesthetic  is  administered,  though  local  anfcs- 
thesia,  such  as  that  produced  by  the  local  injec- 
tion of  cocaine,  may  in  exceptional  cases  be 
employed.  In  cases  where  mastur])ation  has 
been  practised,  it  is  recommended  by  some  that 
no  anaesthetic  should  be  used,  the  moral  effect 
of  the  pain  being  supposed  to  have  a  deterrent 
influence. 

In  youths  and  adults  a  red  rubber  catheter 
shoidd  be  tied  round  the  root  of  the  penis  to 
prevent  haemorrhage  ;  in  infants  this  is  incon- 
venient and  unnecessary. 

Elaborate  disinfection  of  the  surrounding  parts 
may  be  dispensed  with,  the  penis  being  drawn 
through  a  small  hole  in  the  centre  of  a  piece  of 
lint,  sterilised  or  moistened  with  warm  1  in  40 
carbolic  solution,  and  the  surrounding  parts 
covered  with  sterilised  towels. 

The  penis  licing  fixed,  and  the  foreskin  firmly 
retracted  with  the  left  hand,  a  grooved  director 
is  carefully  introduced  between  the  prepuce  and 
glans  on  the  dorsal  aspect,  and  along  this  the 
blunt  blade  of  a  small  pair  of  scissors  is  passed 
as  far  back  as  possible,  and  the  prepuce  divided 
exactly  in  the  middle  line.  The  edges  at  once 
gape,  so  as  to  form  an  almost  transverse  incision, 
the  inner  layer  being  divided  half-way  up,  the 
outer  layer  somewhat  higher.  By  further 
traction  on  the  skin  of  the  penis,  the  outer  layer 
is  drawn  back  as  far  as  jjossilile,  and  from  the 
angle  of  the  inner  layer  a  small  triangular  flap 
is  cut  with  its  base  at  the  corona,  and  its  edges 
meeting  at  an  angle  of  60°,  its  length  being 
about  half  an  inch  in  the  adult  and  half  that  in 
infants.  Irregularities  of  the  edges  of  the  inner 
layer  are  removed  with  scissors,  and  the  angular 
extremities  of  the  first  cut  rounded  oft'.  Any 
bleeding  points  having  been  twisted  or  ligatured. 


Rosei's  Modification. 


all  adhesions  l^etween  the  prepuce  and  glans  are 
separated,  slight  ones  by  means  of  a  blunt  probe, 
those  that  are  firmer  are  cleared  all  round  and 
then  divided  close  to  the  glans,  so  as  to  wound 
the  inner  layer  of  the  prepuce 
as  little  as  possible,  and  thus 
prevent  oedema ;  if  necessary, 
any  larger  wound  of  the  inner 
layer  is  closed  with  a  fine  cat- 
gut suture. 

The  interior  of  the  prejiuce 
is  then  cleansed  with  a  I 
to  40  carbolic  lotion  to  re- 
move smegma,  and  the  wounds 
sutured.  This  is  best  done  with  a  continuous 
suture  of  fine  catgiit  so  as  not  to  require  sub- 
sequent removal.  One  commences  by  adjusting 
the  apex  of  the  little  triangular  flap  of  the 
inner  layer  into  the  angle  of  the  wound  in  the 
outer  layer.  This  method  is  recommended  by 
Roser  as  forming  a  skin  edge  at  the  apex  of  the 
incision,  and  thus  preventing  the  rehealing  of 
the  original  wound,  with  the  formation  of  a 
firm,  immovable  cicatrix,  or  even  a  recurrence 
of  the  phymosis. 

Local  after-treatment  consists  in  keeping  the 
part  as  much  at  rest  and  as  aseptic  as  possible. 
A  good  method  consists  of  dusting  on  a  little 
powdered  crystallised  iodoform,  and  surround- 
ing the  part  with  a  narrow  strip  of  several  layers 
of  iodoform  gauze,  while  over  this  a  narrow  car- 
bolic gauze  bandage  is  applied  with  moderate 
firmness  up  to  the  root  of  the  penis,  this  acting 
as  a  kind  of  splint.  Care  must  be  taken  to  pre- 
vent the  dressing  as  far  as  possible  from 
becoming  soiled  with  urine.  It  may  be  left  on 
for  several  days  unless  the  part  be  painful,  being 
occasionally  moistened  with  weak  carbolic  oil  if 
it  becomes  wet.  Another  method  recommended 
is  to  keep  the  part  covered  with  a  small  strip  of 
lint,  kept  moistened  for  the  first  twenty -four 
hours  with  a  mild  antiseptic  lotion  ;  this  is  then 
renewed  and  allowed  to  dry  on. 

Complete  primary  iniion  is  rai'e  in  children, 
but  not  uncommon  in  adults.  Any  point  that 
remains  unhealed  is  best  treated  by  being 
smeared  with  a  little  soft  boracic  ointment. 

The  patient  should  be  kept  in  bed  for  two  days, 
and  then  allowed  to  lie  on  a  sofa,  but  he  is  not 
to  move  about  for  a  week.  Bromide  of  potash 
may  be  required  in  adults  if  erections  be  trouble- 
some. 

B.  In  the  cafe  of  hi/pertrojiltic  j'hymoxis  which 
occurs  so  frequently  in  children,  dorsal  incision 
is  unsatisfactory,  leading  to  oedema  and  an 
inelegant  result.  Circumcision  is,  therefore,  to 
be  preferred.  This  operation,  although  it  has 
undergone  innumerable  modifications,  differs 
little  in  essentials  from  that  originally  per- 
formed and  still  practised  as  a  religious  rite  by 
the  Jews. 

A  point  on  the  foreskin  about  a  quarter  of  an 
inch  in  front  of  the  corona  is  grasped  obliquely 
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from  above  downwards,  and  from  behind  for- 
wards with  long  dressing  forceps,  or  other 
special  forceps,  the  obliquity  making  the  result- 
ing opening  elliptical,  and  thus  larger.  Care 
must  be  taken  that  the  glans  is  pushed  back 
and  is  not  included  in  the  grip  of  the  forceps. 
The  anterior  portion  of  the  prepuce  in  the  grasp 
of  the  forceps  is  then  cut  off  by  one  sweep  of  a 
sharp  bistoury. 

The  outer  layer  retracts  to  a  considerable 
extent,  and  care  is,  therefore,  necessary  not  to 
include  too  much  in  the  forceps,  otherwise  the 
limb  of  the  penis  is  apt  to  be  left  devoid  of 
skin,  this  leading  to  delay  in  healing  and  sub- 
sequent discomforts  during  erections. 

The  inner  layer  still  remains  more  or  less 
enclosing  the  glans ;  it  is  to  be  divided  by 
means  of  scissors  in  the  mid-dorsal  line  almost 
to  the  level  of  the  corona,  or  Roser's  triangular 
flap  may  again  be  employed  with  advantage. 
The  angles  are  then  trimmed  off  up  to  the 
frenum,  leaving  a  small  fringe  of  mucous  mem- 
brane surrounding  the  corona.  Bleeding  having 
been  carefully  arrested,  the  edges  are  brought 
together  by  means  of  a  continuous  or  inter- 
rupted fine  catgut  suture,  the  former  being  pre- 
ferable, but  in  the  case  of  infants  sutures  are 
frequently  unnecessary.  If  the  triangular  flap 
has  been  employed,  it  is  well  for  exactness  of 
adjustment  to  make  a  small  mid-dorsal  snip  in 
the  outer  layer  to  receive  it.  The  after-treat- 
ment is  as  formerly  described.  Should  the 
wound  not  heal  by  first  intention,  as  is  usually 
the  case  at  the  frenum,  warm  baths  and  a  mild 
antiseptic  ointment  are  grateful  and  promote 
healing. 

While  these  are  the  general  principles  upon 
which  the  operations  should  be  conducted,  there 
are,  however,  certain  points  to  which  further 
attention  must  be  directed. 

First,  As  to  the  employment  of  the  elastic 
band  to  prevent  haemorrhage.     When  this  is 

used,  care 
must  be  taken 
before  applica- 
tion to  mark 
on  the  skin  the 
exact  position 
of  the  corona, 

Davies  Coney's  Modification.  Otherwise  One 

is  apt  to  re- 
move either  too  much  or  too  little  of  the  pre- 
puce. 

Second,  The  forceps  having  been  applied,  it  is 
usual  to  cut  behind  them.  Davies  Colley,  how- 
ever, strongly  recommends  that  the  incision 
should  be  made  in  front  of  them,  and  the  distal 
portion  of  the  prepuce  having  been  made  tense, 
that  the  lower  part  of  the  incision  should  be 
made  obliquely  from  behind  forwards,  so  as  to 
form  a  triangular  flap  of  the  middle  of  the  under 
surface  of  the  prepuce,  which,  he  says,  fits  more 
accurately  into  the  triangular  gap  with  its  apex 


at  the  stump  of  the  frenum,  which  is  formed  on 
removal  of  the  inner  layer. 

Third,  When  an  elastic  band  has  been  em- 
ployed in  adults,  primary  union  is  frequently 
obtained  and  time  saved  by  tying  any  obvious 
vessel,  suturing  and  applying  the 
dressing  and  bandage  with  moder- 
ate pressure  before  removal  of  the 
band.  The  subsequent  swelling 
prevents  further  bleeding,  but  ex- 
perience is  necessary,  as  a  too  tight 
application  of  the  bandage  before 
removal  of  the  elastic  band  may 
cause  such  subsequent  pressure  as 
may  lead  to  slight  sloughing  of  the  edges  of  the 
wound. 

Lastly,  As  to  the  question  of  operation  in  the 
case  of  gonorrhoea  and  inflamed  hard,  soft,  and 
phagedenic  chancres,  the  fear  of  infection  and 
inflammation  of  the  whole  wound  has  frequently 
prevented  this  from  being  done  when  otherwise 
advisable ;  this,  however,  rarely  occurs  if  the 
raw  surfaces  are  well  washed  with  carbolic  lotion, 
any  ulcerated  surface  not  capable  of  removal 
being  first  dried  and  then  touched  with  fuming 
nitric  acid  and  iodoform  rubbed  in.  In  the  case 
of  great  swelling  and  inflammation,  a  dorsal 
incision  followed  by  disinfection  and  subsequent 
removal  of  the  redundant  flaps  by  means  of 
scissors,  no  sutures  being  employed,  often  gives 
a  better  result  than  the  more  classical  operation. 

Circumcision  is  usually  devoid  of  risk,  but 
fatal  cases  have  been  recorded  from  cellulitis, 
erysipelas,  tetanus,  and  haemorrhage ;  while 
infection  from  syphilis  and  tubercle  are  not 
unknown  as  the  result  of  ritual  circumcision 
among  the  Jews. 

CirCU inclusion. — A  variety  of  acupres- 
sure in  which  the  pin  is  passed  under  the  vessel 
and  a  wire  loop  over  it. 

Circumduction. — A  sweeping  move- 
ment of  a  limb  whereby  it  is  made  to  describe  a 
cone  with  its  apex  at  the  proximal  extremity  of 
the  limb. 

Circumferences.  See  Labour, Physio- 
logy {Foetal  Head  Circumferences). 

Circumflex    Nerve.     See  Nerves, 

Peripheral  {Affections  of  Special  Nerves,  Cir- 
cumflex). 

Circumstantial  Evidence.— Evi- 
dence inferred  from  circumstances  affording  a 
presumption  but  not  a  certain  proof ;  opposed 
to  direct  or  positive.  See  Medicine,  Forensic 
( Wounds  and  Injuries). 

Circumvallate. — Surrounded  with  a 
rampart  or  raised  border,  e.g.  a  circumvallate 
placenta,  or  one  in  which  the  foetal  membranes 
are  attached  at  some  distance  from  the  peri- 
phery, leaving  a  circular  ridge  all  round. 
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Cirrhosis.  —  The  morbid  change  in  an 
organ  or  stmicture  by  which  it  becomes  firmer 
in  consistence  and,  as  a  rule,  smaller  in  size ;  it 
is  produced  mainly  by  hyperplasia  of  the  con- 
nective tissue  of  the  organ  or  part.  Hec  Liver, 
Diseases  of  {Biliary  Cirrhosis ;  Portal  Cirrho- 
sis) ;  Lungs,  Pneumonokoniosis  [Pathological 
Anatomy)  ;  Nephritis  {Renal  Cirrhosis). 

CirsOCeie. — A  varicose  state  of  the  sper- 
matic veins  forming  a  swelling ;  a  varicocele  ; 
the  word  is  derived  from  Ktpo-os,  a  varix,  and 
Krj^y],  a  swelling.  The  condition  may  be  com- 
bined with  hydrocele  {cirshydrosrheocele). 

Cirsoid    Aneurysm.  —  A  swelling 

composed  of  enhirged  and  dilated  arteries.  See 
Aneurysm  {Arterio-venous  Intercommunications). 

CirS0mpha.l0S. — A  varicose  condition 
in  and  around  the  umbilicus ;  caput  medusa) 

{q.V.) 

CirSOphthaimia.  —  Ophthalmia  as- 
sociated with  a  varicose  condition  of  the  con- 
junctival blood-vessels. 

CirSOtomy.  —  The  operation  of  excision 
of  varices. 

CiSSampelOS.  —  The  dried  wood  of 
Cissampelos  'pareira  \  official  in  the  Indian  and 
Colonial  Addendum  to  the  B.P.  ;  it  is  used  in 
cystitis  and  allied  states  ;  and  it  is  given  either 
as  the  Decoctum  Cissampeli  (dose,  |  to  2  fl.  oz.) 
or  as  the  Extractum  Cissampeli  Licjuichtm  (dose, 
I  to  2  fl.  dr.).    See  Agropyrum. 

Cisterns. — Cisterns  for  storing  water  for 
drinking  purposes  should  be  made  of  galvanised 
iron  or  slate,  not  of  lead  (.s'ee  Toxicology,  Chronic 
Lead  Poisoning) ;  they  should  be  ventilated, 
should  have  an  overflow  pipe  passing  directly 
into  the  open  air,  and  should  be  easily  accessible 
for  purposes  of  cleansing  and  inspecting ;  they 
should  hold  about  three  days'  supply  of  water ; 
a  water-closet  should  have  a  small  cistern  of  its 
own  (which  may  be  made  of  lead),  wliich  should 
empty  completely  each  time,  and  be  supplied  from 
the  large  cistern.    See  Water. 

Citarin. — An  antipyretic  and  antirheu- 
matic preparation  {Merck),  being  sodium  anhy- 
dromethylene  citrate  :  used  in  doses  of  8  to  20 
grains  in  rheumatism,  gout,  neuralgia,  etc. 

Citric  Acid.  —  Acidum  citricum 
(H.,CyHj,0-.H.,0)  exists  in  the  juice  of  many 
fruits,  and  is  usually  got  from  the  lemon  or 
lime ;  it  is  contained  in  the  succus  limonis  and 
syrupus  limonis,  and,  as  the  citrate,  in  prepara- 
tions of  potash  of  iron  and  ammonium,  and  of 
iron  and  quinine  ;  it  may  be  given  as  a  refresh- 
ing drink  in  fever  (lemonade),  or  as  an  anti- 
scorbutic (lime  or  lemon  juice)  ;  the  dose  of  the 
acid  is  5  to  20  grains. 


Citrine    Ointment.  —  Unguentum 

hydrargyri  nitratis.    See  Mercury. 

CittOSiS. — Depraved  appetite  ;  pica. 

Civet. — An  unctuous  substance  with  a 
niusk-like  odour,  obtained  from  the  pouch  lying 
between  the  anus  and  the  genital  organs  of  the 
civet  cat  ( Viverra  civetta),  and  formerly  used  as 
an  antispasmodic. 

Civiale's  iVietliod  of  internal 

Urethrotomy. — Internal  urethrotomy  in 
which  a  concealed  knife  is  passed  through  the 
structure,  which  is  divided  from  behind  for- 
wards. See  Urethra,  Diseases  of  {Internal 
Urethrotomy). 

Civil  Incapacity  —  Capacity 
(Mental)  for  Civil  Contract,  etc. 

— It  may  be  stated  generally  that  a  person 
while  insane  is  legally  incapable  of  entering  into 
a  contract ;  he  is  in  the  legal  sense  incapable  of 
giving  the  consent  which  is  essential  thereto. 
Consequently  he  cannot  enter  into  the  contract 
of  marriage,  nor  can  he  execute  a  will.  More- 
over, the  management  of  his  property  may  be 
removed  entirely  from  his  control. 

What  constitntes  Legal  Insanity. — It  is  not 
possible  to  formulate  any  criterion  which  would 
be  generally  applicable  to  the  varied  cases 
which  arise.  To  generalise  in  the  matter  would 
be  to  mislead.  The  question  of  insanitj^  in  such 
cases  is  always  the  question  of  capacity  intelli- 
gently to  do  the  particular  act.  The  late  Lord 
President  Inglis  (in  the  Scottish  case  of  Morri- 
son, 1862,  24  D.  at  p.  631)  said  to  the  jury  : 
"  I  am  not  going  to  give  you  any  definition  of 
insanity,  and  I  am  not  even  going  to  define  to 
you  what  legal  capacity  is  in  a  question  of  this 
kind,  because  I  may  tell  you  at  once  that  the 
question  whether  a  man  is  in  such  a  state  of 
mind  as  to  be  capable  of  executing  a  deed  of 
this  kind  is  a  question  of  fact,  and  not  of  law. 
.  .  .  The  test  of  his  capacity  to  execute  such  a 
settlement  may  be  very  reasonably  stated  with 
reference  to  the  nature  of  the  settlement  itself, 
but  it  cannot  possibly  be  stated  without  refer- 
ence to  the  settlement,  because  a  man  may  have 
strength  of  mind — power  of  intellect  sufficient 
to  enable  him  to  do  one  thing,  to  make  one  kind 
of  mental  exertion — and  yet  he  may  be  totally 
incapable  of  making  another.  A  man  may  be 
so  far  weakened  in  his  mind  as  not  to  be  able 
to  follow  a  difficult  process  of  reasoning  .  .  . 
and  yet  be  perfectly  capable  of  making  a  simple 
destination  of  his  property.  The  two  things 
are  totally  different.  You  can  easily  understand 
that  a  man  may  not  be  capable  of  very  long- 
sustained  mental  exertion,  and  yet  may  be  quite 
capable,  reasonably  and  fairly,  of  saying,  I  N\  ant 
my  estate  to  go  to  A.  B.,  or  I  want  to  disinherit 
my  heir  and  to  leave  my  estate  to  an  hospital. 
That  is  not  a  very  complex  idea  ;    and  if  a 
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person  is  capable  of  distinctly  understanding  what 
it  is  that  he  is  doing — is  capable  of  expressing  that 
purpose  in  intelligible  language,  and  is  capable 
of  vinderstanding  the  consequences  and  effects 
of  what  he  does — then  he  is  capable  of  making 
such  a  settlement,  and  it  is  vain  to  go  about 
scientific  definitions  or  anything  of  the  kind " 
{see  also  Erskine,  J.,  in  Urn-wood,  1840,  3  Moo. 
P.  C.  282). 

A  deed  disclosing  no  trace  of  incapacity  or 
insanity  may  nevertheless  spring  from  an  insane 
belief  or  delusion  ;  but  in  establishing  this  to 
the  effect  of  invalidating  the  deed,  it  is  necessary 
to  prove  not  merely  the  groinidlessness  of  the 
belief,  but  also  the  impossibility  of  its  being 
entertained  by  any  sane  mind.  The  existence 
of  a  disordered  belief  upon  some  extraneous 
point,  having  no  connection  with  the  subject 
matter  of  a  settlement,  is  not  necessarily  fatal  to 
the  deed.  In  a  recent  case  the  House  of  Lords 
(reversing  a  judgment  of  the  Scottish  Courts) 
held  that  these  alleged  facts,  if  established,  would 
be  sufficient  to  invalidate,  on  the  ground  of  mental 
incapacity,  the  will  of  a  testator  who  directed 
the  greater  part  of  his  large  estate  to  be  employed 
in  promoting  total  abstinence  and  preventing 
the  spread  of  Roman  Catholicism.  It  was 
stated  that  upon  these  topics  he  was  subject  to 
insane  delusions,  and  believed  that  he  had  an 
imperative  duty  to  devote  his  pecuniary  re- 
sources to  these  objects  in  consequence  of 
commands  which  he  had  received  from  the 
Deity  by  direct  communication  upon  various 
occasions  ;  and  these  insane  delusions  dominated 
his  mind  and  mastered  his  judgment  to  such  an 
extent  as  to  render  him  incapable  of  making  a 
reasonable  and  proper  settlement  of  his  estate 
{Hope,  1898,  1  Frasei-,  H.  L.  1  ;  see  also  Lord 
Penzance  in  Smith,  1867,  L.  R.  1  P.  &  D. 
398). 

It  is  necessary,  then,  that  a  testator  should 
have  sufficient  memory  to  recall  the  amount 
and  character  of  the  property  of  which  he  is 
possessed,  and  to  remember  the  several  persons 
who  may  be  said  to  have  claims  on  him.  Along 
with  this  memory,  he  must  also  have  his  judg- 
ment reasonably  clear  and  free  from  morbid  and 
insane  ideas,  so  as  to  be  able  to  decide  as  to 
these  claims. 

The  question  of  the  mental  capacity  of  a 
person  to  enter  into  a  particular  contract  or  to 
execute  a  particular  will  is  frequently  combined 
with  allegations  of  undue  influence  exercised  by 
those  who  benefit  by  this  act.  The  inquiry  is 
then,  of  course,  pointedly  directed  to  determin- 
ing whether  he  was  facile,  unduly  liable  to 
persuasion,  easily  incited  to  wrong  views  and 
feelings, — how  far  incapable  of  resisting  pres- 
sure. 

This  incapacity  to  enter  into  civil  contracts, 
etc.,  exists  only  when  and  so  long  as  the  person 
is  insane.  If  he  recovers  his  sanity  permanently, 
or  even  temporarily,  his  contracts  and  deeds 


are  valid.  A  will  executed  in  a  lucid  interval, 
even  by  a  person  tlien  confined  in  an  asylum,  is 
perfectly  valid  (see  Nisbet's  Trs.  1871,  p.  9  ; 
Macpherson's  Eejm-ts,  p.  937).  In  such  a  case 
the  rationality  of  the  document  itself  is  regarded 
as  an  important  piece  of  evidence  in  favour  of 
sanity.  The  burden  of  proof  is  shifted — that  is 
all.  Whereas  a  man  is  presumed  sane  until  he 
has  been  proved  to  be  insane,  a  person  once 
proved  to  be  insane  is  presumed  to  be  insane 
until  his  recovery  is  proved. 

Moral  Insanity. — It  has  been  judicially  laid 
down  in  England  (by  Sir  H.  J.  Fust  in  Frere, 
1846,  1  Rob.  E.  R.  pp.  442,  446)  that  moral 
insanity,  unaccompanied  by  delusion,  does  not 
invalidate  a  will.  But  this  can  scarcely  be  said 
to  be  recognised  in  modern  practice.  There 
can  be  little  doubt  that  proof  of  the  insane 
perversion  of  the  moral  feelings  wovild  at  least 
he  held  sufficient  to  invalidate  a  will  (see  Wood 
Ronton  on  Lunacy,  p.  5-5). 

Civiliza,tion. — The  advance  or  develop- 
ment of  Inmian  society  from  a  less  to  a  more 
complicated  condition  of  affairs,  from  a  lower 
to  a  higher  grade  of  complexity  ;  this  is  believed 
(from  a  medical  standpoint)  to  increase  the 
frequency  of  insanity  and  cancer,  and  to  make 
the  process  of  childbirth  more  difficult.  Bee 
Insanity,  Etiology. 

CivitaveCCh  ia..  Bee  Balneology  (Italy, 
Sulphur  Waters). 

Cladothrix  Dichotoma.— Aspecies 

of  cladothrix,  one  of  the  genus  of  Schizomycetes  ; 
the  name  is  derived  from  /cAaSos,  a  branch,  and 
dpi.^,  hair,  in  reference  to  the  pseudo-branching 
filaments  of  which  the  growth  is  composed. 
See  Micro-Organisms  (Bacteria,  Schizomycetes) ; 
Teeth  (General  Bacteriology  of  Mouth). 

Clairvoyance. — The  supposed  state  of 
mind  of  a  person  who  can,  it  is  said,  see 
mentally,  when  under  the  influence  of  animal 
magnetism,  places  and  persons  and  things  he 
has  never  seen  before,  and  give  a  correct  de- 
scription of  them ;  this  supposed  power  has 
been  alleged  to  be  found  to  be  of  use  in  medical 
diagnosis. 

Clamp. — An  instrument  for  grasping  and 
compressing  firmly  structures  and  tissues,  e.g. 
an  artery  to  stop  hfemorrhage.  See  Angeio- 
TRiBE,  etc. 

Clap.  See  Urethra,  Diseases  of  (Gonor- 
rhwa). 

Clapotag^G. — The  splashing  sounds  heard 
on  auscultation  over  a  dilated  stomach. 

Clarke's  Column. —  The  group  of 

nerve  cells  lying  at  the  inner  angle  of  the 
posterior  horn  of  grey  matter  in  the  spinal 
cord  ;  the  columna  vesicularis. 
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Clark's  Process. — The  method  of  re- 
moving the  hardness  of  water  by  adding 
hydrated  calcium  oxide,  which  throws  down  the 
carbonate  of  lime,  which  gradually  subsides  and 
carries  down  suspended  matters  with  it :  1  oz. 
per  100  gallons  is  added  for  every  degree  of 
temporary  hardness,  i.e.  for  each  grain  per 
gallon. 

Cla.Udica.tion.  —  Lameness,  as  in  hip- 
joint  disease  as  an  early  symptom  ;  also  when 
due  to  spasm,  as  in  anajinia  and  progressive 
arterio-sclerosis,  when  it  has  been  named  claudi- 
cation inter mittente.    [See  Spasm.) 

Ciaustromania. — The  insane  impulse 
to  take  to  "  human  burrows  "  or  enclosed  spaces. 
See  Insanity,  Nature  and  Symptoms  (Imjmlse 
and  Obsession). 

Claustrophobia.— The  fear  of  being 
in  a  closed  space,  as  contrasted  with  agoraphobia 
(q.v.),  the  fear  of  open  spaces.  See  Insanity, 
Nature  and  Symptoms  {Impulse  and  Obsession). 

Claviceps  Purpurea.  See  Ergot; 

ToxicuL(J(:y  (L'r</otisni). 

Clavicle.  See  Brachial  Plexus,  Surgi- 
cal Affections  of  (Tears  aiid  Contusions  in 
Fracture  of  Clavicle) ;  Fractures  (Clavicle) ; 
Shoulder,  Diseases  and  Injuries  of  (Disloca- 
tion ami  Fracture  of  Clavicle) ;  Shoulder, 
Diseases  and  Injuries  (Excision  of  Clavicle) ; 
Sterno-Clavicular  Joi^T(l7ijuriesa7ulDiseases) ; 
Teratology  (Absence  of  Clavicle). 

C lav  US. — A  corn  or  hardened  projection 
of  the  epidermis  due  to  friction  or  intermittent 
pressure.  See  Corns  ;  Tabes  Dorsalis  (Per- 
forating Ulcer  of  Foot). 

ClaVUS  Hystericus.  —  The  painful 
sensation  as  if  a  nail  were  being  driven  into  the 
head ;  cloic  hysterique.  See  Hysteria  (Hyper- 
cesthesia,  Cephalalgia). 

Claw  Hand. —  The  deformity  of  the 
hand  ("main  en  grifte ")  due  to  progressive 
muscular  atrophy,  and  brought  about  by  con- 
traction of  the  extensor  and  flexor  muscles,  and 
atrophy  of  the  thumb  muscles,  the  interossei, 
and  the  lumbricales.  See  Paralysis  (Progres- 
sive j\[uscular  Atropjhy). 

Cleft. — A  fissure,  groove,  or  narrow  space 
between  two  projecting  surfaces,  e.g.  cleft 
palate,  facial  or  genal  cleft,  cleft  of  the  nates, 
vulvar  cleft,  cleft  sternum,  etc.  See  Cheek, 
Fissure  of  ;  Chest,  Deformities  of  (Cleft 
Sternum) ;  Embryology  (Branchial  Clefts) ; 
Palate  (Cleft  Palate) ;  Palate  (Congenital 
Malformations  of  the  Mouth). 

Cleido-. — In  compound  words  cleido-  signi- 
fies relating  to  the  clavicle,  e.g.  cleido-brachial. 
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relating  to  the  clavicle  and  the  arm ;  cleido- 
cervical,  relating  to  the  clavicle  and  the  neck  ; 
cleido-hyoid,  relating  to  the  clavicle  and  the 
hyoid  bone ;  and  cleido-rnastoid,  relating  to  the 
clavicle  and  to  the  mastoid  process  of  the 
temporal  bone. 

Cleidotomy. — Division  of  one  or  both 
clavicles ;  an  accessory  operation  in  cases  of 
embryulcia,  in  order  to  diminish  the  bisacromial 
diameter  of  the  fcetal  trunk  and  so  facilitate 
delivery  of  the  shoulders.  *SVe  Labour;  Opera- 
tions (Cleidotomy). 

Cleptomania.  See  Kleptomania;  In- 
sanity, Nature  and  Symptoms  (Impulse  and 
Obsession). 

Clevedon. — See  Therapeutics,  Health 
Resorts  (England). 

Clifton.  See  Balneology  (Great  Britain,. 
Thermal  and,  Snbthermal). 

Climacteric. — Relating  to  a  climacter 
or  critical  period  or  year  in  human  life  (Gr. 
Kkifxa^,  a  ladder) ;  used  also  as  a  noun,  climac- 
teric signifies  the  critical  period  or  year  itself. 
The  multiples  of  seven  have  been  considered  to 
be  specially  dangerous  years,  such  as  7,  14,  21, 
28,  etc. ;  and  sometimes  the  multiples  of  nine 
have  been  included.  Tlie  grand  climacteric  is 
the  sixty-third  year  (9x7  =  63).  The  term  is 
also  used  as  synonymous  with  "change  of  life," 
or  the  period  (usually  from  45  to  60)  when 
menstruation  ceases  ("  menopause ")  and  the 
female  generative  organs  atrophy.  See  Men- 
struation and  its  Disorders  (The  Menopause) 
Climacteric  Insanity  ;  Insanity',  Nature  and 
Symptoms  {Etiological  Varieties) ;  Menopause  ; 
Uterus,  Associated  Insanity. 


Climacteric  insanity. 

Neuroses  of  the  Climacteric  .  .157 
Insanity  of  the  Climacteric  .  .159 
Clinical  Forms  of  Climacteric  Insanity  160 
Prognosis  and  Results.  .  .  .  161 
Treatment     .       .        .       .       .  .161 


See  also  Insanity,  Nature  and  Symptoms 
(Etiological  Varieties) ;  Menopause  ;  Menstrua- 
tion and  its  Disorders  (The  Menopause) ; 
Uterus,  Associated  Insanity. 

The  neuroses  incident  to  the  change  of  life 
have  not  been  studied  with  that  care  and 
accuracy  which  the  subject  demands.  Although 
it  is  an  everyday  experience  in  medical  practice 
to  be  called  upon  to  undertake  the  treatment 
of  maladies,  more  or  less  severe  and  distressing, 
complicating  the  menopause,  the  literature  of 
the  subject  is  singularly  scanty.  Dr.  Tilt  (first 
in  1853)  published  a  book  on  The  Change  of 
Life  in  Health  and  Disease,  which  ran  through 
several  editions,  and  still  remains  the  only 
English  work  of  reference.     His  observations 
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still  rank  as  authoritative,  although  his  explana- 
tions of  facts  must  be  regarded  as  obsolete. 
Various  studies  of  affections  of  the  menopause 
have  been  made,  e.g.  Dr.  Saundby  (1885)  pub- 
lished certain  observations  on  numbness  of  the 
extremities  occurring  at  the  climacteric,  quoting 
Dr.  Ormond  and  Dr.  Wharton  Sinkler.  Dr. 
Barnes  (1890)  and  Dr.  Savage  (1893)  have 
written  of  the  neuroses  of  the  menopause,  and 
Dr.  Merson  ( West  Riding  Asylum  Reports, 
1876)  has  given  an  elaborate  summary  of  the 
cases  of  climacteric  insanity  in  that  institution 
during  the  four  years  prior  to  publication. 
These  communications  represent  a  compara- 
tively small  volume  of  work  in  relation  to  an 
important  epoch  in  the  life-history  of  woman- 
kind. 

It  may  be  considered  doubtful  if  there  is  a 
real  analogous  condition  in  men.  The  momentous 
epoch  in  a  woman's  life,  when  the  menstrual 
function  ceases  and  her  general  physical  con- 
dition undergoes  a  profound  alteration,  is  so 
marked  and  is  so  determined  by  physiological 
changes  that  it  cannot  fail  to  be  taken  into 
account,  even  in  the  most  elementary  considera- 
tion of  epochal  modifications.  At  puberty  the 
child  becomes  a  woman  in  form  and  feeling. 
The  menstrual  functioii  is  established  and  con- 
tinues in  periodic  activity  throughout  sexual 
life.  Any  premature  cessation  of  that  function 
is  accompanied  by  symptoms  of  ill-health,  re- 
quiring active  medical  or  surgical  treatment ; 
and  when,  in  the  course  of  vital  involution,  the 
function  is  being  finally  obliterated,  it  cannot 
but  be,  especially  in  the  complex  circumstances 
of  the  artificial  life  of  civilisation,  a  period  of 
stress  more  or  less  severe.  The  sexual  life  of  a 
man,  although,  no  doubt,  obscurely  periodic  in 
character,  has  no  such  definite  characteristics. 
The  climacteric  is  but  feebly  indicated  in  the 
process  of  sexual  decadence.  No  such  active 
revolution,  intimate  in  its  connection  with  mind 
and  body,  forces  itself  upon  medical  attention. 
The  familiar  facts  of  the  gradual  slowing  of 
life's  current  in  men  are  ushered  in  by  no  such 
profound  alterations  as  caused  Madame  de 
Deffand  to  exclaim,  "Autrefois  quand  j'etais 
femme."  For  in  this  relation  there  is  no 
question  of  premature  senility,  of  organic 
degenerative  nervous  changes.  The  woman 
who  has  passed  her  grand  climacteric  is  in  no 
way  enfeebled,  it  may  be  indeed  that  her 
mental  powers  are  increased  and  that  her 
physical  energies  are  reinforced  since  the 
menstrual  flux  has  ceased  to  be  a  recurring 
occasion  of  exhaustive  and  monthly  disturb- 
ance. Still,  when  we  consider  the  neurotic 
concomitants  of  the  menopause  in  women,  and 
find  that  these  are  usually  marked  by  feelings 
of  a  melancholic  type,  a  conscious  loss  of 
power,  irritability,  and  general  malaise,  it  must 
be  admitted  that  similar  nervous  conditions  do 
occur  in  men,  although  the  period  of  life  is 


more  advanced,  the  symptoms  are  more  fortui- 
tous, and  recovery  is  less  frequent. 

We  have  the  high  authority  of  Dr.  R.  Barnes 
in  stating  that  probably  few  women  go  through 
the  reproductive  era  without  some  nervous  dis- 
order. They  labour  under  painful,  dangerous 
tension,  often  concealing  their  distress,  although 
sometimes  on  the  verge  of  breaking  down. 

What,  then,  are  the  symptoms  of  the  climac- 
teric in  women  1  First,  there  is  a  period  of 
unrest,  of  flushing,  giddiness,  tinnitus,  head- 
aches, and  general  instability.  In  addition  to 
subjective  signs,  there  are  frequently  floodings, 
or  other  uterine  disturbance,  which  may  pass  on 
to  organic  diseases  of  the  worst  type,  or  may 
pass  off  and  leave  the  person  to  the  enjoyment 
of  many  years  of  excellent  health.  Too  often 
these  complaints  are  treated  lightly,  as  part  of 
the  ordinary  and  inevitable  routine  of  sexual 
decadence.  Too  often  suffering  is  endured  in 
silence  and  protracted  by  unnecessary  reticence. 
But  the  physician  is  not  warranted  in  assuming 
that  these  minor  troubles  preliminary  to  the 
cessation  of  menstruation  are  of  slight  import- 
ance and  undeserving  of  active  treatment.  He 
can  never  be  sure  that  nervous  instability  will 
not  proceed  to  pronounced  mental  disorder,  that 
floodings  will  not  prove  symptomatic  of  cancer- 
ous growths.  Investigation  and  rational  treat- 
ment must  go  hand  in  hand.  Promptitude  is 
essential. 

Of  late  years  the  gynjecologist  has  been  fre- 
quently forced  to  create  an  artificial  menopause, 
and  much  blame  has  been  deservedly  cast  upon 
those  who  have  been  held  guilty  of  carrying 
operative  measures  to  extremes.  They  have 
been  charged,  in  unseemly  terms,  with  needlessly 
unsexing  women.  They  have  been  accused  of 
creating  greater  evils  than  they  removed.  Cases 
have  been  recorded  where  the  removal  of  ovaries 
has  been  detrimental  to  mental  health,  and  the 
last  state  of  the  patient  rendered  worse  than 
the  first.  An  artificial  menopause  has  been  fol- 
lowed by  a  climacteric  insanity. 

In  the  earlier  stages  of  neurotic  maladies 
associated  with  the  climacteric,  the  bromides 
are  in  common  use.  I  have,  however,  found 
general  and  considerable  benefit  from  the  ad- 
ministration of  ovarian  substance  in  the  form  of 
tabloids.  There  is  a  disturbance  of  the  animal 
economy  consequent  on  excess  of  natural  secre- 
tions, but  there  is  also  a  disturbance  depend- 
ent upon  deprivation.  If  the  sudden  cessation 
of  ovarian  activity  be  accompanied  by  such 
symptoms  as  have  been  indicated,  it  is  reason- 
able to  suppose  that  the  artificial  ingestion  of 
ovarian  substance  will  in  measure  restore  the 
balance  which  has  been  destroyed,  and  gradually 
accommodate  the  system  to  the  new  order  of 
things  which  is  imminent.  It  would  seem  that 
ovarian  substance  is  in  these  slighter  forms  of 
nervous  disturbance,  at  all  events,  a  valuable 
remedy,  to  be  prescribed  on  reasonable  grounds. 
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Within  the  last  few  years,  especially  in 
America,  few  but  active  workers  in  asylums 
have  pressed  upon  the  attention  of  the  medical 
profession  their  conviction  of  the  urgent  need 
for  a  more  systematic,  if  not  an  universal  exami- 
nation of  the  reproductive  organs  of  insane 
women.  Opei'ative  interference  has  been  ad- 
vised in  these  cases,  and  one  enthusiast  has 
placed  on  record  that,  out  of  100  insane  women, 
pelvic  disease  existed  in  93,  and  operative  inter- 
ference was  required  in  89.  Such  a  statement 
is  altogether  exceptional,  and  has  been  strenu- 
ously controverted.  Cases  have  been  recorded 
showing  that  the  removal  of  ovaries  has  l)een 
followed  by  disastrous  consequences,  and  that 
these  operations,  generally  speaking,  have  as 
little  effect  in  the  cure  of  insanity  as  the  dis- 
credited operation  of  clitoridectomy  for  epilepsj'. 
Premature  cessation  of  function,  consequent 
on  disease  or  consequent  on  operation,  an  arti- 
ficial climacteric,  is  assuredly  not  less  hazardous 
than  the  ordinary  involution  of  middle  age. 

It  is  well  known  that  certain  bodily  diseases 
are  accompanied  by  certain  mental  concomitants. 
Spes  phthisica  is  familiar  to  every  physician,  and 
the  mental  depression  of  liver  disease  has  passed 
into  a  proverb.  The  influence  of  disorders  of 
the  sexiial  organs  on  mental  states  has  been 
■widely  recognised.  They  may  determine  the 
production  of  hallucinations.  For  instance,  it 
has  been  accepted  that  olfactory  hallucinations 
are  generally  indicative  of  these  disorders,  and 
not  less  at  the  menopause.  Ever  since  Schroeder 
van  der  Kolk  insisted  on  the  reality  of  sympa- 
thetic insanity  there  has  been  no  danger  of 
overlooking  the  condition  of  the  colon  in  the 
treatment  of  the  insane  ;  and  perhaps  more  than 
enough  has  been  made  of  the  relations  between 
the  sexual  and  the  mental  apparatus.  Indeed, 
in  the  active  search  made  for  imderlying  physical 
causes  of  insanity,  the  hopes  which  modern 
gyntecological  treatment  raised  have  been  but 
partially  realised.  The  correction  of  faulty  con- 
ditions, however,  offers  a  chance  of  mental 
recovery  and  nnist  not  be  neglected. 

But,  it  must  be  admitted,  it  must  be  kept  in 
mind  that  tlie  great  cause  of  insanity  is  some 
inherited  defect.  Broadly,  the  neurotic  inherit- 
ance is  the  foundation  fact  of  mental  disease. 
The  stress  of  the  climacteric  period  may  tell 
severely  even  upon  the  strongest  women.  When 
that  stress  occurs  in  the  case  of  a  woman  whose 
ancestry  bears  traces  of  mental  weakness,  whose 
mental  instability  is  part  and  parcel  of  her  very 
nature,  the  symptoms  of  earlier  and  less  pressing 
importance,  such  as  flushings  and  giddiness, 
should  be  regarded  as  indicative  of  a  near  pos- 
sibility of  further  deterioration,  mental  and 
physical.  The  physician  will  seek  to  obviate 
these  discomforts  and  disorders  without  loss  of 
time,  so  as  to  prevent  the  development  of  morbid 
sensations  into  insane  delusions,  in  so  far  as  he 
can,  by  the  regulation  of  vital  functions  and  by 


the  details  of  rational  therapeutics  and  necessary 
hygiene.  He  will  regard  the  stress  of  the  climac- 
teric as  a  presumptive  exciting  cause  of  mental 
disorder  in  a  person  constitutionally  predisposed 
to  nervous  instability. 

At  such  a  time  a  woman  may  very  readily 
slip  into  habits  of  invalidism.  The  nervous 
irritability,  the  physical  weakness,  the  floodings 
may  combine  to  induce  her  to  adopt  a  course  of 
life  which  is  definitely  detrimental.  It  may  be 
that  alcoholism,  offering  a  speedy  specious  relief, 
is  an  immediate  danger,  although  it  is  not  so 
common  a  pitfall  as  has  been  recently  alleged. 
Alcoholic  indulgence  is  not  an  efflorescence  of 
late  middle  life  ;  nor  is  it  reasonable  to  suppose 
that  the  indecisive,  introspective  attitude  so 
ordinarily  adopted,  intermingled  as  it  is  with 
religiosity  and  feelings  of  uu worthiness,  can  be 
a  favourable  soil  for  vicious  indulgence. 

The  question  before  the  physician  is  one  of 
redress.  EquiliVjrium  has  been  deranged.  The 
habit  of  a  generation  has  suddenly  been  broken; 
the  system  is  not  yet  accustomed  to  the  change 
of  current.  Manifestlyhis  efforts  must  be  towards 
the  readjustment  of  equilibrium.  This  is  not 
a  mere  question  of  medication  or  operative  inter- 
ference miless  these  are  demanded  by  the  very 
circumstances.  It  is  rather  a  question  of  wise 
management  of  daily  life,  of  diet,  of  exercise,  of 
repose,  of  mental  occupation  and  recreation  than 
invigorating  climate.  To  enter  on  the  principles 
and  details  involved  would  mean  a  needless  re- 
petition of  what  will  elsewhere  be  said  in  refer- 
ence to  the  treatment  of  insanity. 

Insanity. — It  would  appear  that  the  ordinary 
troubles  of  the  climacteric  pass  into  exaggerated 
forms  when  the  boundary  line  of  sanity  has 
been  passed.  By  fine  gradations  the  natural 
feelings  of  advancing  years,  the  weakening  vital 
impulse,  the  questionings  if  work  and  pleasure 
still  remain  possible,  pass  into  realised  feelings 
of  morbid  dread,  of  physical  incapacity,  of  un- 
utterable miworthiness.  Tiie  flushings  are  ex- 
aggerated into  beliefs  that  something  has  given 
way  in  the  head,  for  continuous  headache  is 
often  referred  to  the  vertex  or  to  the  occipital 
region.  Feelings  of  emptiness  may  alternate 
with  the  belief  that  some  live  animal  is  crawling 
about  the  interior  of  the  abdomen.  The  skin 
may  be  the  seat  of  delusions.  It  is  common  to 
find  patients  complain  of  being  filthy  or  dis- 
eased. The  occurrence  of  obsessions  to  wash  is 
noticeable  at  this  period  of  life,  as  it  often  is 
about  the  time  of  puberty.  Naturally  the 
genital  organs  participate  in  these  disorders,  or 
even  predominate.  The  belief  that  pregnancy 
has  occurred  is  very  common,  although  this 
condition  of  j^^'^^'do-cyesis  is  by  no  means  con- 
fined to  the  climacteric  period,  nor  is  it  neces- 
sarily insane.  Every  practitioner  of  experience 
will  recall  cases  in  which  insistence  on  preg- 
nancy at  the  climacteric  has  caused  consterna- 
tion and  very  real  trouble.    Sensations  have 
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been  misinterpreted,  and  the  cessation  of  the 
menses  has  been  held  as  proof  that  the  false 
interpretation  of  sensations  has  positive  grounds 
of  truth. 

The  varieties  of  insane  delusions  are  numerous, 
and  are  developed  out  of  these  morbid  feelings. 
As  a  rule,  they  have  a  sexual  foundation.  For 
instance,  it  is  a  common  phase  to  complain  of 
rape  having  been  committed  or  having  been 
attempted,  especially  in  the  hours  of  night. 
Not  only  may  these  patients  complain  of  having 
been  themselves  criminally  assaulted,  but  they 
may  circumstantially  relate  that  they  have  been 
made  aware  of  friends  or  neighbours  having 
been  similarly  maltreated.  This  opens  up 
questions  of  medico-legal  importance,  which  the 
practitioner  will  do  well  to  bear  in  mind.  He 
must  exercise  great  caution  in  his  dealings  with 
persons  so  afflicted.  And  more  especially  is 
this  to  be  remembered  when  they  fall  victims 
to  epilepsy  or  epileptoid  states,  during  which 
attacks  there  may  be  a  performance  of  auto- 
matic actions  requiring  the  closest  observation 
in  determining  the  responsibility  of  the  parties. 

The  condition  of  life  as  regards  marriage  also 
determines  the  form  of  the  mental  malady. 
The  old  maid  whose  life  has  been  narrow,  and 
whose  sympathies  may  have  been  warped,  will 
probably  suffer  from  an  access  of  passionate 
feeling,  the  expiring  flicker  of  the  candle,  and 
pester  some  unfortunate  man  with  suggestions 
of  marital  relations,  or  accuse  him  of  working 
upon  her  by  means  of  electric  batteries,  or 
blowing  chloroform  through  the  key-hole  in 
pursuit  of  nefarious  designs.  On  the  other 
hand,  the  married  woman  gives  way  to  irrita- 
bility, or  dread,  or  disappointment,  feeling  that 
a  new  relationship  has  been  established  between 
her  husband  and  herself.  Instead  of  passing 
from  the  earlier  years  of  married  life  to  the 
years  of  a  matron's  duties,  and  so  to  a  kindly 
green  old  age,  by  natural  and  easy  transitions, 
the  patient  becomes  exacting  and  querulous, 
expends  her  energies  in  a  passion  of  jealousy, 
and  destroys  the  home  which  she  had  built 
up  with  fond  care.  These  unfortunate  first 
steps  require  a  world  of  patience  and  most  con- 
siderate treatment.  They  indicate  a  self -con- 
sciousness and  a  loss  of  control  which,  unchecked, 
pass  to  easily  recognisable  forms  of  mental  aber- 
ration. 

The  clinical  forms  of  climacteric  insanity 
are  broadly  resolved  into  melancholia  and 
mania,  with  comparatively  few  cases  of  delu- 
sional insanity  of  a  melancholic  type. 

Melancholia  is  undoubtedly  by  far  the  most 
common  form.  The  cares  of  life,  the  organic 
malaise  of  the  climacteric,  ordinarily  tinge  the 
mental  state  with  feelings  of  dread,  fears  of 
impending  disasters,  fears  of  impending  dis- 
abilities. The  consideration  of  the  clinical 
features  of  melancholia  need  not  be  entered 
upon  here.     It  is  sufficient  to  correlate  the 


depression  and  delusions  with  the  underlying 
physical  conditions. 

Mania  is  less  common,  and  would  be  still  less 
common  were  it  not  that  alcoholism  plays  a 
certain  part  in  the  development  of  maniacal 
conditions  at  the  climacteric.  Cases  occur  in 
which  melancholia  follows  on  alcoholic  excess, 
but  the  usual  concomitant  is  mania.  Again, 
there  are  cases  in  which  there  is  a  recurrence 
of  mental  disorder  at  the  climacteric.  These 
would  appear  to  be  chiefly  maniacal  in  form. 

As  to  the  cases  of  delusional  insanity,  where 
the  predominant  features  are  states  of  fixed  and 
limited  delusions,  these  are  but  few  in  number, 
and  the  delusions  are  almost  invariably  of  a 
melancholic  character. 

Still  fewer  degenerate  into  dementia,  and 
these  are  usually  complicated  by  alcoholic  or 
other  toxic  influences. 

Dr.  Savage  has  drawn  attention  to  the  obser- 
vation of  Dr.  Tilt  that  deafness  occasionally 
occurs  at  the  menopause — a  defect  which  may 
be  temporary  or  permanent.  No  doubt  tinnitus 
is  frequently  a  symptom  of  the  climacteric,  and 
it  may  pass  on  to  more  serious  conditions ;  but 
it  does  not  appear  that  deafness  is  in  any  way 
peculiar  in  its  mental  complications  at  that 
particular  period  of  life.  It  is  a  matter  of 
common  observation  that  deaf  persons  often 
become  suspicious,  morose,  delusional,  and 
dangerous.  Those  afflicted  with  congenital  or 
acquired  deafness  and  insanity  are  among  the 
most  dangerous  of  the  inmates  of  asylums.  They 
are  nearly  always  persecuted  and  persecutors. 

In  addition  to  the  mental  aberrations  above 
described  and  grouped  according  to  preponder- 
ating symptoms,  allusion  must  be  made  to  certain 
moral  aberrations  which  come  under  the  notice 
of  the  physician  from  time  to  time.  Reference 
has  been  made  to  the  alcoholic  habit  which  may 
begin  with  the  trovibles  of  the  menopause,  but 
which  is  more  probably  only  a  shameless  exacer- 
bation at  that  period.  The  excuse  comes  so 
readily  that  it  gives  the  impression  of  having 
been  too  easily  produced,  just  as  the  excuse 
may  have  been  dysmenorrhcea  or  puerperal 
troubles  in  earlier  life.  It  is  not  usual  to  find 
that  a  woman  of  alcoholic  habits  gives  up  her 
vicious  indulgence  on  the  cessation  of  climacteric 
disorders ;  on  the  contrary,  it  would  appear 
that  she  continues  to  get  drunk  because  she 
dislikes  being  sober.  The  deep-seated  untruth- 
fulness of  the  drunkard  must  be  discounted  in 
arriving  at  any  opinion  on  this  question.  And, 
similarly,  it  is  not  in  accordance  with  modern 
experience  to  expect  that  mental  disease  of  long 
standing  will  cease  and  determine  on  the  com- 
pletion of  the  menopause. 

More  serious,  if  possible,  are  those  cases  of 
moral  insanity  in  which  nymphomania  becomes 
a  prominent  symptom.  Fortunately  these  are 
rare,  but  when  they  do  occur  they  are  only  too 
easily  recognised. 
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Prognosis. — Having  thus  examined  the  general 
facts  relative  to  mental  disorders  occurring  at 
the  climacteric,  it  is  evident  that  there  are  no 
marked  peculiarities  other  than  can  be  readily 
understood  on  consideration  of  the  underlying 
physical  and  environmental  conditions.  It  will 
consequently  be  granted  that  on  the  cessation 
of  the  period  of  stress  there  is  expectation  that 
the  recoveries  will  not  be  fewer  than  in  con- 
nection with  other  similar  disorders.  Indeed, 
it  may  be  averred  that  the  chances  of  recovery 
are  more  than  usually  favourable,  if  we  exclude 
cases  complicated  by  previous  attack,  organic 
cerebral  lesions,  and  the  manifestly  degenerate. 
Still  recovery  may  be  protracted,  though  but 
few  die.  The  risk  of  death  by  suicide  is  com- 
paratively small,  notwithstanding  the  prevalence 
of  gloomy  thoughts  and  feelings  of  unwortlii- 
ness,  for  the  slower  current  of  life  enfeebles  the 
power  to  end  misery  by  self-destruction.  Yet 
while  this  is  generally  true,  it  would  be  a  reck- 
less procedure  which  woidd  fail  to  take  such  a 
risk  into  account  and  fail  to  take  precautions 
for  prevention. 

The  treatment  of  climacteric  insanity  must 
proceed  on  the  theory  of  individual  necessities. 
If  the  sudden  cessation  of  ovarian  activity  is 
causing  the  mental  instability,  as  has  been 
already  indicated,  ovarian  substance  promises 
good  results.  If  the  symptoms  are  referalile  to 
the  skin,  and  a  harsh  dryness  indicates  slug- 
gishness of  action,  baths  and  exercise  will  be 
indicated.  There  is  no  class  of  cases  for  whom 
exercise  is  more  generally  beneficial,  but  ex- 
haustion may  be  so  profound  that  rest  and 
massage  are  preferable.  Or  if  the  alterations  in 
the  appendages  of  the  skin  are  the  basis  of 
delusions,  these  must  be  treated.  Removal  of 
unsightly  hair  from  the  face  has  led  to  recovery. 
Again,  there  is  often  constipation  of  an  intract- 
able form,  leading  to  autotoxic  effects.  There 
is  no  better  remedy  for  this  than  sulphate  of 
magnesia  in  small  and  daily  doses.  These 
indications  of  treatment  will  serve  to  show  how 
closely  the  physical  condition  must  be  studied, 
and  how  treatment  must  be  appropriate  to  that 
condition.  It  may  be  that  the  gynascologist 
will  be  required  to  operate  upon  new  growths 
or  to  rectify  malpositions.  In  short,  if  the 
treatment  of  insanity  is  to  be  successful,  there 
must  be  no  omissions  in  research  and  no  failure 
in  performance.  This  is  not  the  place  to  en- 
largo  upon  those  measures  of  mental  hygiene 
which  such  patients  require,  nor  is  there  any 
special  note  of  interest  in  reference  to  the  place 
of  treatment.  If  appropriate  treatment  can  be 
had  without  having  recourse  to  asylums,  no 
doubt  that  will  be  tried ;  but  it  Avill  be  recog- 
nised that,  for  the  vast  majority  of  cases  of 
pronounced  climacteric  insanity,  the  special 
appliances  and  practical  experience  at  the 
service  of  the  public  in  a  modern  asylum  are 
both  requisite  and  necessary. 
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See  also  Diet  {Modifying  Factors,  Climate) ; 
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Climate,  from  the  Greek  word  kXIvm,  I  incline. 
Lat.  Clima ;  Gr.  KXljia,  a  region ;  Fr.  Climat ; 
Ger.  Erdstrich,  Himmelstrich. 

The  word  climate  is  now  used  to  specify  the 
definite  diff"erences  which  obtain  between  one 
region  and  another,  as  regards  temperature  and 
its  variations,  humidity  and  rainfall,  the  com- 
position of  the  atmosphere,  its  density  and 
pressure,  winds,  electrical  conditions  of  the 
atmosphere,  the  organic  and  inorganic  sub- 
stances it  contains,  etc.  The  configuration  of 
the  ground  must  also  be  taken  into  account, 
the  composition  of  the  soil  and  the  pi'esence  or 
absence  of  vegetation,  marsh-land  or  desert, 
plain  or  valley,  inland  or  maritime  position, 
mountainous  or  otherwise. 

The  term  used  to  be  employed  in  astronomical 
or  mathematical  geography  to  designate  "a 
portion  or  zone  of  the  earth's  surface,  comprised 
between  two  lines  parallel  to  the  equator,  and 
measured  by  the  length  of  time  during  which 
the  sun  there  appears  during  the  summer 
solstice,  that  is,  by  the  sun's  inclination.  The 
space  between  the  equator  and  the  pole  was 
divided  into  half -hour  climates,  in  which  the 
length  of  each  day  increased  by  half  an  hour, 
and  also  into  monthly  climates." 

As  the  climate  of  a  region  may  be  said  to  be 
essentially  dependent  ujjon  the  duration  of  its 
exposure  to  the  sun's  rays,  modified  certainly  by 
local  conditions,  the  relation  of  the  region  to 
the  equator  is  of  great  importance.  Hence, 
originally,  three  great  climatic  divisions  were 
described — 

1.  The  hot  or  warm  climate,  extending  from 
the  equator  to  lat.  35°,  with  a  mean  annual 
temperature  of  about  80°  F.  (27°  C). 

2.  The  temperate  climate,  extending  from 
the  35th  to  the  55th  degrees  of  latitude,  with 
a  mean  annual  temperature  of  about  60°  F. 
(16°  C). 

3.  The  cold  climate,  between  55°  lat.  N.  and 
the  poles.  In  this  region  the  temperature  varies 
from  40°  F.  (5°  C.)  to  5°  F.  (  -  15°  C). 
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A  more  scientific  division  of  climates  is  made 
by  using  isothermal  lines,  because  the  mean 
annual  temperature  varies  in  different  regions 
occupying  the  same  latitude  on  the  earth's 
surface.  This  would  give  us  five  fairly  ex- 
tensive regions  between  the  equator  and  either 
pole  : — 

1.  The  hot  region,  between  the  equator  and 
the  isothermic  line  of  77°  F.  (25°  C). 

2.  The  warm  region,  between  the  isothermic 
lines  77°  F.  (25°  C.)  and  59°  F.  (15°  C). 

3.  The  temperate  region,  between  the  iso- 
thermic lines  59°  F.  (15°  C.)  and  41°  F.  (5°  C). 

4.  The  cold  region,  between  the  isothermic 
lines  41°  F.  (5°  C.)  and  23°  F.  (  -  5°  C). 

5.  The  polar  region,  between  the  isothermic 
lines  23°  F.  ( -  5°  C.)  and  5°  F.  (  -  15°  C.)- 

Apart  from  temperature,  rainfall,  winds,  etc., 
to  which  reference  will  be  made  presently,  for 
practical  purposes  we  must  refer  to  seven 
climates : — 

1.  Hot  climate. 

2.  Temperate  climate. 

3.  Cold  climate. 

4.  Insular  climate. 

5.  Maritime  climate. 

6.  Continental  climate. 

7.  Mountainous  climate. 

As  all  these  climates  have  general  differences, 
it  will  be  well  to  briefly  describe  them  before 
referring  to  details. 

General  Characteristics. — 1.  The  hot  climate^ 
which  may  be  described  as  ^practically  extending 
to  35°  north  and  south  of  the  equator,  contains 
within  its  limits  South  Asia,  nearly  all  the 
islands  of  Polynesia,  the  greater  part  of  Africa 
and  its  islands,  and  those  parts  of  North  and 
South  America  lying  between  the  latitudes 
mentioned. 

In  these  regions  the  heat  is  greatest,  not,  as 
might  be  imagined,  at  the  equator,  but  at  the 
tropics  (20°-23°  30").  The  heat  at  the  equator 
is  modified  by  the  equatorial  rains,  which  fall 
almost  daily,  and  the  equatorial  calms,  but 
although  the  rainfall  is  fairly  equally  distributed 
during  the  whole  year  it  only  amounts  to  about 
45  inches  in  this  equatorial  region.  Between 
5°  and  10°  of  latitude  there  are  two  rainy 
seasons  in  the  year.  In  regions  between  10° 
and  13°  there  is  one  rainy  season,  which  lasts 
upon  an  average  for  five  months.  These  general 
considerations  are  modified  by  the  monsoons. 

The  variation  in  the  thermometer  is  slight 
during  the  day,  but  at  night  there  is  often  a 
considerable  fall.  In  general  terms,  the  range 
of  temperature  is  from  about  55°  to  120°  F. 
(13°  to  49°  C).  The  daily  variation  in  baro- 
metrical pressure  is  well  marked,  but  the  general 
variation  is  slight. 

There  is  an  almost  rainless  area  north  and 
south  of  the  equator  from  about  16°  to  28°, 
where  it  seldom  or  never  rains,  and  in  these 
belts  the  mean  annual  temperature  is  greatest. 


Throughout  the  hot  climates  thunderstorms  are 
of  frequent  occurrence. 

The  general  influence  of  the  hot  climate  upon 
the  inhabitants  is  to  render  them  lazy  and 
apathetic.  It  has  a  very  definite  influence  upon 
the  constitution  of  Europeans  residing  there, 
and  the  physiological  functions  of  the  body  are 
distinctly  affected.  With  regard  to  the  normal 
temperatii/re  of  the  body,  we  find  that,  according 
to  numerous  observers,  it  is  slightly  raised, 
probably  about  0°-40  F.  (0°-04  C),  but  the 
mean  diurnal  difference  of  temperature  is 
practically  the  same  in  Europeans  as  seen  in 
Europe.  Crombie  found  that  the  mean  tempera- 
ture of  Europeans  in  Bengal,  taken  in  the 
mouth,  was  98° "49,  with  a  maximum  daily 
range  of  1°*31,  as  compared  with  the  English 
average  of  98°"084  and  1°'41  respectively.  With 
regard  to  resjnratwn,  Rattray's  observations  are 
summarised  by  Davidson  thus :  "  The  vascularity 
of  the  adult  lungs  is  reduced  by  1 2  to  1 3  fl.  oz. ; 
their  spiro-metric  measurement  by  the  average 
of  32  inches;  their  function  by  18'43  per  cent, 
that  is,  they  use  36"85  cubic  feet  less  of  air 
daily;  the  excretion  by  1"84  oz.  less  of  carbon 
and  6-7  less  of  watery  vapour."  This  is  accounted 
for  by  the  number  of  respirations  being  lessened 
to  about  14  per  minute,  and  there  being  con- 
siderably less  blood  in  the  lungs  under  the 
influence  of  an  average  temperature  of  from  80° 
to  83°  F.  (27°-28-5°  C). 

There  is  a  very  slight  difference  in  the  ^jMZ.se 
rate,  and  the  proportion  between  the  respirations 
and  the  pulse  rate  is  not  the  same  as  in  Europe. 
The  amount  of  urine  voided  is  diminished  in 
quantity.  Rattray  says  that  it  is  diminished 
by  17^  per  cent,  but,  of  course,  the  amount  of 
urine  depends  upon  the  amount  of  fluid  con- 
sumed, the  temperature,  and  the  humidity  of 
the  atmosphere. 

Opinions  vary  as  to  the  effect  of  a  hot  climate 
upon  the  blood,  and  for  this  reason  that  prob- 
ably malaria  must  be  taken  into  consideration. 
On  the  whole,  however,  it  is  safe  to  say  that 
Europeans  suffer  from  a  slight  ansemia.  By 
some  authors  this  is  considered  physiological 
ansemia,  and  rather  beneficial  than  otherwise. 

The  nervous  system  during  the  first  few 
months  of  a  residence  in  a  hot  climate  is 
excited,  but  this  excitement  soon  gives  rise  to 
depression,  which  latter  is  partly  due  to  loss  of 
sleep,  partly  to  climate,  and  also  to  the  worries 
incidental  to  a  residence  in  a  hot  climate. 

Digestion  is  slower  than  it  is  in  Europe,  and 
digestive  powers  are  weakened ;  the  appetite 
fails,  and  nutrition  is  diminished ;  weight  is 
lost,  and  the  muscular  system  enfeebled.  The 
functions  of  the  liver  and  skin  are  greatly 
stimulated.  Menstruation  commences  about 
one  or  two  years  sooner  than  in  Europe. 

European  children  born  in  hot  climates  thrive 
fairly  well  in  infancy,  apart  from  their  liability 
to  suffer  from  diseases  incidental  to  the  climate. 
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The  mortality  in  tlie  hot  climates  in  new 
arrivals  is  chiefly'  due  to  fever,  heat  apoplexy, 
and  intestinal  disease,  but  after  a  year  or  two's 
residence  these  diseases  show  a  marked  dimiiui- 
tion  in  amount.  It  must  also  be  admitted  that 
sanitary  measures  and  a  more  careful  mode  of 
livinp:  have  greatly  reduced  the  amount  both 
of  disease  and  mortality  in  Europeans  in  hot 
climates ;  thus  the  death-rate  from  disease  in 
India  among  soldiers,  excluding  cholera,  has 
decreased  by  two-thirds  since  the  'sixties,  when 
the  British  soldier  in  Bengal  died  at  the  rate  of 
some  60  per  thousand.  The  death-rate  of 
soldiers  in  Bengal  in  1888,  excluding  cholera, 
was  10"54  per  thousand.  The  mortality  of  the 
women,  however,  was  somewhat  higher.  The 
death-rate  of  soldiers'  children  under  one  year 
was  189-64  in  1888,  but  it  must  be  remembered 
that  in  India  they  do  not  suffer  from  the  want, 
privation,  and  exposure  to  which  children  are 
subjected  in  the  large  towns  of  England,  where 
the  death-rate  is  very  little  lower ;  and  in  order 
to  estimate  these  figures  aright  we  must  also 
remember  that,  as  Davidson  points  out,  "  the 
diminished  mortality  is  the  result  of  withdraw- 
ing soldiers'  children  from  the  tropical  influences, 
which  proved  so  injurious,  and  rearing  them  in 
a  temperate  climate  " ;  this  is  done  by  taking 
the  children  from  the  plains  to  establishments 
in  the  hills  in  the  hot  season. 

2.  Tlw  Temperate  Climate. — This  climate  is 
the  healthiest  upon  our  globe,  as  neither  the 
extremes  of  heat  nor  cold  are  experienced.  It 
may  be  said  to  be  situated  between  latitudes 
35°  and  55°.  The  mean  annual  temperature 
varies  from  50°  to  60°  F.  (10°- 16°  C).  In 
the  temperate  regions  we  have  the  four  seasons 
—  spring,  summer,  autumn,  and  winter,  —  and 
there  are  probably  greater  differences  in  local 
climates  than  elsewhere.  It  is  in  this  area, 
too,  that  the  influence  of  large  towns  and 
country  districts  must  be  taken  into  account,  for, 
undoubtedly,  the  overcrowding  which  obtains  in 
great  cities  does  not  tend  either  to  longevity  or 
to  robust  health,  whilst  infant  mortality  is  very 
high.  Great  differences,  however,  obtain  in 
different  places,  owing  to  the  advance  which 
sanitation  has  made.  If  we  compare  the  death- 
rates  of  the  various  capitals  of  Europe  we  find 
marked  differences  ;  for  instance,  the  death-rate 
in  London  is  one-third  less  than  in  St.  Peters- 
burg or  Moscow.  Certainly  the  healthiest 
climates  in  the  world  are  to  be  found  in  this 
temperate  zone,  and  we  possess  far  more 
accurate  knowledge  with  regard  to  the  diseases 
of  this  area  than  of  any  other.  As  will  be  seen 
in  the  article  on  "  Health  Resorts,"  they  are 
practically  all  to  be  found  in  temperate  regions. 

3.  The  Cold  Climate. — This  climate,  which 
covers  the  areas  from  about  55°  E.  (13°  C.)  to 
the  pole,  has  been  divided  by  some  observers 
into  three — the  cold,  having  a  mean  annual 
temperature  of  from  40°  to  50°  F.  (5°-10°  C), 


the  very  cold,  a  mean  annual  temperature  of 
32°  to  40°  F.  (0°-5°  C),  and  the  glacial,  where 
the  mercury  is  below  freezing-point.  In  the 
northern  hemisphere,  northern  Russia,  Lapland, 
Finland,  Iceland,  Norway,  Sweden,  Denmark, 
the  north  of  Scotland,  Spitzbergen  and  Nova 
Zembla,  Canada,  northern  Asia,  Siberia,  and 
Karatschatka,  as  well  as  Greenland,  lie  within  it. 

Although  cold  severely  tries  the  lungs  and 
kidneys,  yet,  according  to  M.  Levy,  the  death- 
rate  in  this  region  is  the  lowest  in  the  world. 
His  estimate  with  regard  to  it  may  here  be 
quoted  : — • 

From  0°-20°  latitude,  1  death  takes  place  in 
25  inhabitants  ;  from  20°-40°,  1  in  35-5 ;  from 
40°-60°,  1  in  43-2  ;  from  60°-80°,  1  in  55. 

The  inhabitants  of  this  region  are  vigorous 
and  muscular,  their  powers  of  digestion  are 
remarkable,  but  their  nervous  systems  are  not 
highly  developed. 

4.  The  Insular  Climate. — This  climate  is 
remarkable  in  many  ways ;  the  seasons  are 
more  equable,  owing  to  the  surrounding  water. 
The  air  is  constantly  changed  by  the  prevalence 
of  winds,  and  is  charged  with  abundance  of 
moisture. 

5.  The  Maritime  Climate. — This  much  re- 
sembles the  insular  climate.  It  is  warmer  in 
winter  and  cooler  in  summer  than  the  conti- 
nental climate,  for,  as  a  rule,  the  range  of 
temperature  increases  from  the  coast  towards 
tlie  interior.  The  annual  range  of  temperature 
on  the  coasts  of  the  great  oceans  is  diminished 
to  about  20°  F.  (  -  7°  C),  whereas  in  the  interior 
of  a  large  continent,  as,  for  instance,  in  the 
centre  and  north  of  Asia,  the  range  may  be 
from  60°  to  100°  F.  (16°-38°  C). 

6.  The  Continental  Climate.  —  This  climate 
has  a  tendency  to  extremes  of  temperature  — 
cold  winters,  hot  summers,  —  and  even  at  a 
short  distance  from  the  sea  these  changes 
obtain. 

7.  The  Mountainous  Climate. — Here  we  have 
a  low  barometric  pressure  due  to  altitude,  the 
air  being  more  and  more  rarefied  as  we  ascend. 
The  heat  diminishes,  but  the  mountains  attract 
clouds  and  watery  vapour ;  this  notwithstand- 
ing, the  climate  is  unusually  healthy.  The 
air  is  exceptionally  pure.  On  first  going  to 
high  altitudes,  the  respirations  and  pulse  are 
accelerated,  and  the  amount  of  carbonic  acid 
and  water  exhaled  by  the  lungs  is  increased, 
but  after  a  residence  of  from  one  to  four  weeks, 
the  pulse  falls  to  normal,  the  respiration,  how- 
ever, continuing  fuller  than  it  was  on  the  plains. 

A  consideration  of  the  ocean  climate  will  fall 
more  naturally  under  the  heading  of  "  Health 
Resorts,"  but  it  may  be  said  to  be  essentially 
characterised  by  warmth,  equabilit}',  and  ex- 
cessive moisture. 

Individual  Factors. — Considering  now  more 
in  detail,  but  yet  briefly,  the  various  factors 
which  are  summed  up  in  the  comprehensive 
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term  of  climate,  we  turn  first  to  the  composition 
of  the  air.  Eoughly  speaking,  in  100  volumes  of 
air,  we  find  there  are  of  oxygen  20-96,  nitrogen 
79-00,  cai-bonic  acid  0-04.  The  amount  of 
oxygen  in  the  air  varies  to  a  considerable  ex- 
tent, but  rarely  exceeds  one-tenth  in  volume  ; 
the  carbonic  acid  in  the  atmosphere  varies 
considerably  also ;  it  may  be  in  the  proportion 
of  from  4  to  30  in  10,000 ;  there  are  also  in  the 
atmosphere  other  substances  of  a  gaseous  nature 
• — ammonia,  ozone,  etc.,  as  well  as  solid  sub- 
stances floating  in  the  air,  which  vary  in 
different  places  and  vmder  various  conditions. 
Obviously  in  large  towns  one  would  expect 
these  adventitious  particles  to  be  far  more 
abundant  than  in  the  country.  The  suspended 
matters  in  the  atmosphere  are  of  considerable 
importance,  and  indeed  it  is  upon  the  recognition 
of  these  that  Lister's  antiseptic  theory  has  been 
based. 

The  temperature  of  the  air  naturally  also 
influences  climate,  and  in  this  connection  we 
have  to  distinguish  between  the  sun  heat  or 
radiant  heat,  and  the  air  heat  or  shade  tempera- 
ture, which  is  due  to  the  warmth  imparted  to 
the  air  from  the  ground,  unless  influenced  by 
wind.  "  The  nature  of  the  surface  of  the  ground 
exercises  great  influence  on  the  amount  of  heat 
which  is  absorbed  and  reflected ;  the  nearer  the 
colour  of  the  ground  approaches  to  white  (snow, 
chalk  cliffs,  white  walls,  etc.),  the  more  direct 
the  sun  heat  reflected  by  it,  the  less  heat  being 
absorbed  ;  the  darker  the  ground  (grass,  green 
leaves),  the  less  heat  reflected  and  the  more 
absorbed.  The  ground  which  absorbs  more  heat 
from  the  direct  rays  of  the  sun  can  give  out 
more  heat  during  the  night,  and  vice  versa. 
The  influence  thus  exercised  on  the  climate  of 
a  place  is  evident,  and  the  white  snow-fields  of 
the  Alps  in  winter  form  a  well-known  illus- 
tration." 

The  temperature  of  maritime  regions  is 
influenced  by  the  ocean,  and  in  mountainous 
regions  altitude  lowers  the  mean  annual  range 
of  temperature. 

With  regard  to  barometric  pressure,  it  must 
be  noticed  that,  if  great,  it  exerts  a  very  marked 
influence  upon  the  human  being.  It  tends  to 
increase  the  amount  of  carbonic  acid  and  water 
exhaled  by  the  lungs,  and  at  first  to  induce 
laboured  respiration  and  inability  for  exercise, 
as  well  as  constipation  and  depression. 

The  influence  of  light  is  also  important,  and, 
owing  to  its  action  on  the  centripetal  nerves,  it 
increases  the  metabolism. 

Winds  purify  the  air  and  induce  changes  in 
temperature,  atmospheric  pressure,  moisture, 
and  light,  and  therefore  they  must  be  taken 
into  consideration,  not  only  with  regard  to 
climate  in  general,  but  as  to  health  resorts  in 
particular.  The  monsoon  winds,  the  sirocco, 
and  the  kamsin  are  beneficial  or  untoward 
factors  where  they  obtain. 


The  cultivation  of  the  soil  exerts  an  influence 
upon  the  temperature,  for  cultivated  land,  which 
is  well  drained,  raises  the  temperature,  as  has 
been  demonstrated  by  Buchan.  It  is  obvious 
also  that  vegetation  must  play  a  marked  part, 
because  where  it  is  luxuriant  the  sun's  rays 
upon  the  ground  are  more  or  less  prevented. 
Ground  covered  by  forests  has  a  lower  tempera- 
ture than  that  which  is  bare,  and  the  diurnal 
variation  in  well-wooded  districts  is  more  equable 
than  that  in  open  country.  It  is  obvious  also 
that  sandy,  dry,  and  well-drained  soils  are  much 
warmer  than  wet  and  marshy  districts,  which 
certainly  produce  mist  and  fog.  A  sandy  desert 
is  exceptionally  warm  in  summer,  although  com- 
paratively cold  in  winter. 

The  amount  of  ivatery  vapour  in  the  atmo- 
sphere is  also  an  important  factor  of  climate. 
Evaporation  and  condensation  constantly  alter 
the  humidity  of  the  atmosphere.  As  a  rule, 
absolute  humidity  is  greatest  with  a  high  tem- 
perature, but  relative  humidity  is  usually  greater 
in  winter  than  in  summer.  It  is  only  when 
saturation  of  the  air  obtains  that  we  have  mists 
and  clouds, — clouds  predominating  at  average 
heights,  mists  clinging  to  plains  and  maritime 
positions,  or  the  neighbourhoods  of  large  lakes. 
On  mountain  tops  mists  are  rare. 

With  regard  to  rainfall,  its  distribution  is 
unequal  over  the  globe  and  varies  in  amount, 
from  300  to  400  inches  annually  on  the  southern 
slopes  of  the  Himalayas,  to  almost  nothing  in 
the  Sahara.  Again,  the  number  of  rainy  days 
experienced  annually  varies  greatly,  and  does  not 
invariably  correspond  to  the  amount  of  rain 
which  falls.  Rainfall  is  not  always  injurious, 
as  it  diminishes  the  amount  of  impurity  in  the 
atmosphere ;  but,  in  considering  the  climate  of 
a  health  resort,  the  amount  of  rain,  the  rainy 
season,  the  number  of  days  on  which  rain 
falls,  and  the  time  of  the  day,  are  all  subjects 
for  consideration,  as  far  as  invalids  are  con- 
cerned. 

It  should  be  remembered  that  where  moun- 
tainous regions  lie  in  the  path  of  moist  air  cur- 
rents rainfall  is  great,  as,  for  instance,  the  Khasi 
range  of  hills,  which  have  an  annual  rainfall  of 
about  500  or  600  inches,  for  they  intercept  the 
S.W.  monsoon,  which,  laden  with  vapour  from 
the  Bay  of  Bengal,  impinges  on  them.  On  the 
lee  side  of  mountains,  however,  the  rainfall  is 
less. 

Although  the  electrical  condition  of  the  atmo- 
sphere must  play  some  part  in  climatology,  its 
practical  importance  is  insufficiently  understood. 

Climate  must  also  be  considered  with  refer- 
ence to  the  treatment  of  disease.  A  change  of 
climate  cannot  be  said  to  be  a  specific  in  treating 
disease,  but  there  is  no  doubt  that  in  many  dis- 
eases a  change  of  climate  acts  most  efficaciously. 
It  is  a  well-known  fact  that  the  removal  of  a 
patient  for  even  twenty  or  thirty  miles  may  be 
exceedingly  beneficial.    In  choosing  a  change  of 
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climate  for  an  individual,  the  patient's  personal 
equation  or  idiosyncrasy  must  be  taken  into 
account.  In  dealing  with  patients  suffering 
from  nervous  diseases,  in  whom  we  wish  to 
restore  the  general  tone  of  the  system,  we 
should  choose  bracing  and  moderately  temperate 
climates,  remembering  that  proximity  to  the  sea 
may  induce  nervous  excitement  and  insonniia, 
and  may,  temporarily  at  least,  exaggerate  neur- 
algias. Diseases  of  the  lungs,  apart  from 
phthisis,  are  favourably  influenced  by  a  climate 
characterised  by  moisture  and  mildness.  A 
bracing  equable  climate  is  requisite  in  cardiac 
disorders,  remembering  that  pulmonary  com- 
plications due  to  climate  should  be  avoided.  A 
moderate  altitude  is  usually  beneficial,  but  the 
patient  must  not  be  sent  too  rapidly  to  a  high 
altitude,  and  very  sudden  changes  of  tempera- 
ture must  be  avoided.  In  diseases  of  the  ab- 
dominal organs,  such  as  intestinal  catarrh, 
chronic  liver  disease,  dyspepsia,  dysentery,  dia- 
betes, etc.,  change  of  climate  may  be  most  bene- 
ficial ;  climates  such  as  the  Riviera,  the  Nile, 
St.  Moritz,  and  Morocco  being  advisable.  This 
will  be  further  considered  under  "  Therapeutics, 
Health  Resorts." 

Acclimatisation'. — The  question  of  acclima- 
tisation naturally  falls  under  the  subject  of 
climate.  In  recent  years  two  schools  of  thought 
have  been  formed  —  one  regarding  acclimatisa- 
tion as  impossible,  a  view  supported  by  Virchow, 
Hirsch,  Fritsch,  Ravenstein,  and  others,  who 
hold  that  Europeans  can  never  become  acclima- 
tised in  the  full  sense  of  the  word  in  tropical 
regions,  l)elieving  that  the  deterioration  caused 
by  climatological  factors  and  endemic  diseases 
will  invariably  kill  off  the  emigrants,  or  at  any 
rate  render  their  ultimate  existence  impossible  ; 
the  other  school,  represented  by  De  Quatrefages, 
Livingstone,  the  late  Bishop  Hannington,  and 
more  i-ecently  by  Dr.  L.  Sambon,  believing  that 
rapid  acclimatisation  in  tropical  regions  is  pos- 
sible for  Europeans.  The  writer  of  this  article 
holds  that  rapid  acclimatisation  in  tropical 
regions  is  impossible,  and  that  acclimatisation 
for  Europeans  can  only  be  possible  if  migration 
occur  step  by  step.  In  estimating  the  pos- 
sibilities of  acclimatisation  we  must  count  by 
generations  rather  than  by  years,  although, 
given  carefully  selected  individuals  and  care- 
fully selected  tropical  areas  in  which  to  colonise, 
he  sees  no  reason  why,  with  precautions,  Euro- 
peans should  not  colonise  even  in  the  tropics.  In 
making  the  selection,  all  persons  with  a  tendency 
to  gout  or  rheumatism,  diabetes  or  albuminuria, 
those  with  a  nervous  or  alcoholic  family  history, 
or  those  suffering  either  from  acquired  or  heredi- 
tary syphilis  should  certainly  be  rejected. 

Acclimatisation  is  a  process,  usually  slow,  by 
which  plants  and  animals  become  adapted  to, 
and  so  retain  health  in,  countries  having  a  difter- 
ent  climate  from  those  in  which  they  are  indi- 
genous ;  it  is  in  part  effected  by  changes  taking 


place  in  the  individual  or  in  the  race,  in  part 
by  hereditary  modification  of  constitution.  If 
we  look  at  the  distribution  of  different  races 
throughout  the  world,  we  find  that  great  changes 
have  taken  place  in  their  location  ;  the  Esqui- 
maux once  lived  in  Asia,  only  some  40°  north 
of  the  equator ;  now  they  inhabit  the  polar 
regions  ;  the  Bohemians  or  Gipsies  are  found 
nearly  everywhere,  while  Jews  and  Maltese 
apparently  thrive  in  every  conceivable  region. 
But,  examining  the  matter  more  closely,  we 
find  that  the  Esquimaux  did  not  arrive  at  their 
present  hunting-grounds  in  a  generation,  much 
less  in  a  few  weeks,  as  emigrants  and  soldiers 
are  compelled  to  do  now,  nor  do  we  find  that 
the  Gipsies  or  Jews  overspread  the  world  rapidly. 
Far  from  it ;  they  put  out  feelers,  as  it  were, 
and  only  very  gradually,  year  after  year,  genera- 
tion after  generation,  did  they  advance  from 
their  native  soil  into  the  great  luiknown.  Look- 
ing for  a  moment  at  other  races,  we  observe  that 
the  British  become  acclimatised  at  the  Cape,  in 
Southern  Australia,  in  New  Zealand,  and  in 
some  parts  of  North  America,  but  not  in  India. 
The  French  thrive  in  Nova  Scotia  and  in  Maur- 
itius, but  not  so  well  in  the  north  of  Algeria, 
although  in  the  southern  provinces  they  do 
better.  The  Dutch  fare  exceedingly  well  at  the 
Cape,  but  not  in  the  Malay  Peninsula,  where 
they  have  experienced  fearful  mortality.  Mada- 
gascar may  be  instanced  as  a  place  having  a 
climate  which  has  proved  most  unfavourable  to 
all  Europeans. 

In  dealing  with  the  subject  of  acclimatisation 
with  reference  to  Europeans,  an  error  is  made 
in  imagining  that  all  Europeans  can  be  acclima- 
tised or  will  resist  acclimatisation  in  any  given 
area  equally  ;  not  so,  a  marked  difference  obtains 
between  northern  and  southern  Europeans  in 
this  respect.  Not  only  the  climatology  of  their 
original  residence  must  be  taken  into  account, 
but  also  their  habits  and  customs  and  their 
psychical  peculiarities,  and  if  these  factors  have 
to  be  considered  with  regard  to  the  adaptability 
of  a  nation  for  emigration,  so  too  with  regard  to 
the  individuals  of  any  nation.  Selected  in- 
dividuals from  nearly  every  European  nation 
may  thrive  almost  all  over  the  world.  Some 
have  denied  that  environment  influences  the 
human  species,  and  it  has  been  said  that  nations 
seek  out  that  environment  which  is  best  suited 
for  them ;  but  environment  certainly  does  defi- 
nitely influence  not  only  individuals  but  nations. 
Herbert  Spencer  has  shown  in  his  Principles  of 
Biology  that  every  organ  and  every  function  of 
living  beings  imdergoes  a  certain  and  definite 
modification,  within  certain  limits,  under  the 
stimulus  of  new  conditions";  and  he  thinks  that 
this  modification  is  almost  always  such  as  to 
produce  an  adaptation  to  a  new  environment. 

The  influence  which  climate  and  environment 
exert  upon  emigrants  is  well  shown  in  Australia, 
New  Zealand,  and  America,  proving  that  a  race 
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such  as  the  Anglo-Saxon  may  undergo  material 
changes.  It  is  obvious  that  the  Colonials  of  the 
present  day  are  practically  different  from  their 
ancestors,  and  they  indicate  a  tendency  to 
change  to  an  altogether  new  type  of  manhood, 
with  new  aptitudes  and  capabilities. 

Broadly  speaking,  Europeans  can  only  become 
rapidly  and  readily  acclimatised  in  the  temperate 
zone  ;  that  is  to  say,  where  climatic  and  other 
conditions  are  approximately  akin  to  their  present 
habitat.  It  may  also  be  said  that  people  who 
inhabit  the  temperate  zone  become  more  easily 
acclimatised  in  countries  towards  the  north  of 
their  present  habitation. 

It  is  interesting  to  notice  that  the  peoples 
of  Southern  Europe,  such  as  the  Italians  and 
southern  Frenchmen,  can  better  bear  the  climate 
of  sub -tropical  Africa  than  can  Northern 
Europeans,  and,  as  Mr.  Ravenstein  has  pointed 
out,  "a  steady  stream  of  migration  is,  in  fact, 
setting  in  that  direction.  Germans  and  Belgians 
are  pouring  into  France,  Frenchmen  are  going 
to  Algeria,  the  Arabs  from  the  shores  of  the 
Mediterranean  have  found  their  way  into  the 
Sudan,  whilst  the  Sudanese  are  pushing  forward 
into  Bantu  Africa.  The  descendants  of  those 
Dutchmen  who,  a  couple  of  hundred  years  ago, 
first  settled  at  the  Cape,  have  made  their  way 
to  the  Transvaal,  and  European  migration, 
favoured  by  geographical  features,  is  being 
pushed,  even  within  the  Tropics,  towards  the 
Zambesi." 

In  treating  the  subject  of  acclimatisation, 
some  have  simply  divided  mankind  into  two 
classes,  white  and  black,  but  this  is  a  far  too 
sweeping  generalisation,  and  it  must  be  examined 
more  closely  if  a  definite  and  right  conclusion  is 
to  be  arrived  at.  An  endeavour  must  be  made 
to  prove  with  certainty  in  each  separate  case 
what  power  of  resistance  is  possessed  by  any 
given  national  constitution,  in  order  to  decide 
whether  it  may  successfully  acclimatise  itself  in 
a  new  country  and  permanently  colonise.  In 
white  races  there  is  apparently  a  marked  grada- 
tion in  their  susceptibility  to  climatic  influences, 
and  a  very  decided  difference  is  noticed  between 
the  Aryan  and  Semitic  races  in  this  respect. 
The  Arabs  and  the  Jews  are  both  unequalled  in 
their  power  of  adapting  themselves  to  new  en- 
vironment, but  even  between  them  a  difi'erence 
exists,  in  so  far  as  the  Jews  appear  to  continue 
definitely  capable  of  reproduction,  although  they 
marry  amongst  themselves,  while  the  Arabs 
often  suffer  from  degeneration  which  is  only 
retarded  by  the  introduction  of  new  blood. 
They  take  wives  from  the  races  among  whom 
they  settle  and  thereby  continue  to  exist,  but 
this  is  not  true  acclimatisation,  for  the  race  is 
altered  and  transformed  into  a  mixed  race,  which 
eventually  possesses  very  little  in  common  with 
the  original  stock.  Race  itself  does  not  always 
provide  us  with  a  definite  clue  to  capability  of 
acclimatisation,  for  in  India  the  Hindu  popula- 


tion, notwithstanding  its  Aryan  origin,  has 
thriven  iinder  unfavourable  circumstances  and 
even  in  malarial  districts,  presenting  a  striking 
contrast  to  the  English  (also  an  Aryan  race), 
whose  intolerance  of  the  Indian  climate  is  obvious. 
Temperament  also  plays  a  not  unimportant  part 
in  the  possibility  of  prolonged  existence  in  a 
given  region.  It  is  a  quality  which  requires 
considerable  time  to  be  modified  by  new  condi- 
tions of  life,  e.g.  the  Indian  at  Brazil  is  dull  and 
sullen,  the  negro  is  vivacious  and  gay,  although 
in  the  same  climate.  Hereditary  temperament 
and  capacity  of  mind  characterise  variously  all 
races,  and  differences  of  intellectual  and  moral 
power  are  well-marked  factors  in  the  possibility 
of  acclimatisation.  Virchow  not  long  ago  pointed 
out,  with  reference  to  acclimatisation,  that  two 
distinct  questions  are  usually  confiised,  viz.  (1) 
How  long  can  any  single  individual,  with  pre- 
cautions and  care,  live  in  any  particular  climate  ? 
(2)  what  races  can  thrive  and  colonise  in  any 
particular  climate  ?  No  definite  answers  are 
yet  possible.  In  answer  to  the  first  it  may, 
however,  be  said  that  selected  individuals  may 
live  for  a  time  anywhere  with  precautions.  With 
regard  to  the  second,  rapid  acclimatisation  of  a 
race  can  only  be  obtained  if  it  migrates  to  regions 
having  approximately  the  same  climatic  condi- 
tions as  its  original  habitat.  If  Europeans,  for 
instance,  attempt  to  colonise  in  the  tropics,  they 
almost  invariably  die  out.  In  the  West  Indies  we 
have  a  striking  exemplification  of  this,  and  even 
in  Cuba,  which  is  brought  forward  by  some 
authorities  as  a  proof  to  the  contrary,  the 
apparent  increase  in  the  white  population  is 
more  than  accounted  for  by  immigration.  The 
permanent  decrease  of  the  white  population  in 
the  West  Indies  dates  from  the  abolition  of 
slavery ;  as  overseers  and  occupiers  of  the  soil, 
Europeans  are  able  to  withstand  climate  more 
successfully  than  when  they  are  compelled  to 
undertake  actual  manual  labour.  The  white 
man's  incapacity  for  manual  labour  is  an  im- 
portant question  throughout  the  tropics  ;  it  has 
necessitated  the  employment  of  Chinese  labour 
in  America,  of  coolies  in  Mauritius  and  Java, 
and  of  kidnapped  natives  from  the  South  Sea 
Islands  in  Australia. 

From  what  has  been  said  it  is  obvious  that 
Europeans  are  almost  incapable  of  colonising  in 
the  tropics — almost,  because  there  are  some 
places  in  the  tropics  occupying  a  high  altitude, 
and  some  islands  whose  climate  is  so  modified 
by  the  surrounding  water  and  by  their  exposure 
to  winds,  that  they  almost  possess  a  temperate 
climate.  For  instance,  in  the  Vindhya  hills  in 
India  the  French  have  colonised  successfully, 
and,  theoretically,  there  is  no  reason  why 
Europeans  should  not  colonise  and  thrive  in 
some  of  the  highlands  of  Central  Africa,  when 
railway  communication  has  been  provided  to 
carry  them  rapidly  across  the  dangerous  belt  of 
malaria  on  the  coast. 
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If  we  desire  an  example  of  a  race  thriving  in 
extreme  vicissitudes  of  climate,  it  is  to  be  found 
in  the  Indians,  who,  coming  from  a  temperate 
region  in  North  America,  have  become  ac- 
climatised in  the  hot  dry  coasts  of  Peru,  and 
also  in  the  extremely  cold  regions  of  the  Andes 
at  an  altitude  of  4000  to  6000  feet.  Now,  not- 
withstanding that  the  inhabitants  of  these  two 
regions  will  not  thrive  if  they  arc  removed  from 
one  to  tlie  other,  they  have  nevertheless  proved 
the  possibility  of  an  original  race  becoming 
gradually  acclimatised  in  areas  which  are  totally 
different  from  a  climatological  point  of  view. 

Bertillon  well  simimed  up  the  circumstances 
which  go  far  to  prevent  sudden  acclimatisation 
in  new  isothermal  regions  : — 

1.  Acute  diseases,  many  of  them  endemic. 

2.  Chronic  consecutive  antemias,  which  place 
the  individual  in  an  inifavourable  position  to 
resist  accidental  disease. 

3.  Diseases  in  early  infancy  in  oflspring  in 
the  new  home. 

4.  Physical  and  intellectual  degeneration  and 
the  infertility  of  the  second  and  third  generations. 

That  climate  markedly  afifects  the  progeny  of 
emigrants  is  certain ;  for  instance,  when  Europeans 
proceed  to  countries  where  they  can  colonise, 
which  possess  a  very  dift'erent  climate  from  their 
own,  their  children  in  a  generation  or  two  re- 
ceive an  indubitable  impress  from  the  climato- 
logical factors  around  them.  The  children  of 
Europeans  who  go  to  North  America  tend  to 
approach  in  type  to  the  original  inhabitants  of 
the  soil ;  they  outwardly  resemble  the  north- 
west American  Indians ;  the  hair  becomes 
straighter,  coarser,  darker,  the  cheek  bones 
more  prominent,  and  the  rounded  form  of  the 
face  changes  into  the  gaunt-lined  face  typical  of 
the  inhabitants  of  the  United  States ;  the  skin 
l)ecomes  somewhat  sallow,  and  even  the  voice 
changes.  Again,  supposing  a  woman  proceeds 
to  Australia,  having  given  birth  to  three  or  four 
children  ;  the  children  she  subsequently  bears  in  i 
the  new  climate  will  not  resemble  her  previous 
progeny  so  much  as  they  do  the  Australian  type. 
In  tropical  countries  we  find  that  the  children 
of  northern  European  families  do  not  thrive, 
and  the  race  dies  out,  not  so  much  because  of 
the  infertility  of  the  women,  but  because  of 
their  inability  to  bear  children  capable  of  thriv- 
ing. In  those  cases  where  the  women  are  sterile 
it  is  due  to  the  action  of  the  climate  upon  them 
as  Europeans,  and  not  to  any  specific  action  on 
the  sex. 

Clima.tolOg^y. — The  study  of  climates 
and  of  the  etlcct  they  produce  on  the  health  of 
tlie  indixidual  or  of  communities.    See  Climate. 

Clinia.tria.. — Clinical  medicine  ;  is  derived 
from  k\Ivi],  a  bed,  and  larpeta,  treatment. 

Clinic  or  Ciinique.  —  A  gathering 

of  medical    students  or  post-graduates  in  a 


hospital  for  the  purpose  of  acquiring  a  know- 
ledge of  clinical  (or  bedside)  medicine  or  surgery  ; 
sometimes  the  name  is  given  to  the  patients 
(clinical  material)  gathered  together  for  teach- 
ing purposes,  or  even  to  the  building  in  which 
the  instruction  is  given. 

Clinica.1. — Relating  to  practical  or  bedside 
treatment  or  instruction  in  medicine  or  surgery, 
as  opposed  to  theoretical  lectures  and  demonstra- 
tions, e.g.  Clinical  Medicine,  Clinical  Surgery, 
Clinical  Gyniecology,  etc.  See  Abdomen,  Clinical 
Investigation  ;  Children,  Clinical  Examina- 
tion OF ;  Gynaecology,  Diagnosis  in  ;  etc. 

CiinOCepha.ly. — A  malformation  of  the 
head  in  which  it  is  flattened  on  the  top,  saddle- 
shaped  ;  it  is  due  to  synostosis  of  the  parietals 
with  the  sphenoidal  great  wings  or  with  the 
squamous  temporals. 

Clinodactyiism.  —  The  malformation 
of  the  foot  or  hand  in  wliich  one  digit  overrides 
another. 

CiinOSCOpe. — An  instrument  for  detect- 
ing and  measuring  deviation  or  declination  in 
ophthalmology. 

Clitoris. — The  erectile  organ  situated  at 
the  apex  of  the  vestibule  in  the  anterior  region 
of  the  vulva.  See  Generation,  Female  Organs 
op  {Exteriud).  It  has  been  removed  {clitori- 
dectomy),  but  with  very  doubtful  benefit,  in 
cases  of  nymphomania.  See  also  Labour,  Post- 
partum HjiMORrhage  {Primary,  Traumatic) ; 
Syphilis  {Primary) ;  Tabes  Dorsalis  {Symjito- 
matology,  Genital  Organs) ;  Uterus,  Malforma- 
tions OF  {Hyixrtrophy  of  Clitoris) ;  Vulva, 
Diseases  of  the  {Tumours,  Morbid  Conditions 
of  Clitoris). 

Cloaca.. — The  space  or  opening  into  which 
the  intestinal  and  urino-genital  canals  discharge  ; 
a  cloaca  exists  normally  during  embryonic  life 
in  the  human  subject,  and  it  may  remain  per- 
manently as  a  malformation  {see  Generation, 
Female  Organs  of,  Malformations),  or  be  pro- 
duced traumatically  during  a  prolonged  or 
instrumental  labour  (Pelvis,  Perineum  and 
Pelvic  Floor,  Lesions) ;  the  name  cloaca  is  also 
given  (in  surgery)  to  cavities  containing  pus,  or  to 
holes  in  the  involucrum  of  new  bone  in  diseases 
of  bones,  e.g.  in  acute  osteomyelitis  and  periostitis 
{see  Bone,  Diseases  of). 

Clonic. — Clonic  (from  Gr.  kAoi'os,  irregular 
motion),  as  applied  to  movements,  signifies 
irregularly  occurring  contractions  alternating 
with  relaxations,  e.g.  in  epilepsy,  eclampsia,  and 
hj'steria  ;  it  is  opposed  in  meaning  to  tonic. 

Clonus. — A  series  of  contractions  of  the 
muscles  of  a  limb  or  part  of  the  body,  causing 
rhythmical  jerks  or  movements,  e.g.  ankle  clonus, 
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wrist  clonus,  knee  clonus  (patellar  reflex),  pro- 
duced in  normal  or  abnormal  amount  by  tapping 
or  sharply  stretching  one  of  the  tendons.  See 
Tendon-Jerks. 

Cloquet'S    Hernia.      See  Hernia, 

Femoral  {Pectineal  Hernia). 

Closet.    See  Sewage  and  Drainage. 

Clothing'.  See  Disinfection  {Practical) ; 
Nursery  Hygiene  {Clothing) ;  Pregnancy, 
Management  {Clothing). 

Clouds.   See  Meteorology  {Fog  and  Mist). 

Cloudy  Swelling.  —  Swelling  with 
turbidity  (in  excess  of  the  normal)  of  the  proto- 
plasm of  the  cellular  elements  of  a  tissue,  due 
to  interference  of  some  sort  with  the  life  of  the 
cell  or  its  metabolism  ;  the  turbidity  is  due  to 
the  presence  of  granules  in  the  cytoplasm,  and 
the  granules  are  either  extraneous  substances 
taken  into  the  cell  or  precipitated  matters  which 
are  normally  pi-esent  but  in  solution ;  the  swell- 
ing is  caused  by  imbibition  of  water ;  fatty 
degeneration  may  occur  as  a  subsequent  change 
or  the  cells  may  return  to  the  normal ;  the 
organs  whose  cellular  constituents  are  thus 
affected  (kidneys,  liver,  heart)  are  larger  in  size, 
paler  in  colour,  and  of  a  softer  consistence  than 
normal.  Among  the  common  causes  of  cloudy 
swelling  are  toxines  {e.g.  of  fevers),  heat,  and 
certain  organic  and  inorganic  poisons  {e.g.  abrin, 
corrosive  sublimate). 

Clove-Hitch.  —  A  catch  or  noose  for 
temporarily  fastening  things  together  or  for 
making  ti'action  on  a  part ;  in  surgery  a  bandage 
or  towel  may  be  used  for  this  purpose ;  the 
bandage  so  used  is  passed  twice  round  the  limb 
in  such  a  way  that  both  ends  pass  under  the 
centre  part  of  the  loop  in  front,  thus— 


Cloves.    See  Caryophyllum. 

Clown  ism.  —  The  stage  in  a  hystero- 
epileptic  fit  during  which  curious  contortions 
occur  along  with  marked  signs  of  emotion ;  it 
is  preceded  by  epileptic  or  epileptoid  convul- 
sions, and  is  usually  followed  by  the  assumption 
of  an  attitude  expressing  fear  or  ecstasy. 

Club- Foot.  See  Deformities  {Lower 
Extremity,  Foot)  ;  Ankle-Joint,  Region  of. 
Diseases  {Tabetic  Arthrc/jMthy) ;  BursyE,  Injuries 
AND  Diseases  {SimjAe  Chronic  Bursitis) ;  Hydro- 
cephalus {Complications). 


Club-Hand.  See  Deformities  {Hand, 
Club- Hand). 

Clubbing  of  Fingers  and  Toes. 

See  Bronchi,  Bronchiectasis  {Clinical  Phe- 
nomena) ;  Lung,  Tuberculosis  {Complications, 
Integumentary) . 

Clupea  Thryssa.  —  A  poisonous  fish, 

the  sardine  dore  of  the  West  Indies.  See  Snake- 
Bites  AND  Poisonous  Fishes. 

Clyster. — A  clyster  (Gr.  K\.v(e.iv,  to  wash 
out)  is  an  enema  or  injection,  used  for  the  pur- 
pose of  administering  nutriment  per  rectum,  or 
for  procuring  an  evacuation  of  the  bowels ;  the 
name  is  also  applied  to  the  pipe,  syringe,  or 
tube  which  is  used. 

Cnemial. — Relating  to  the  leg  or  tibia, 
from  Gr.  Kvn'^fxij,  the  leg;  thus  cnemelephantiasis 
is  elephantiasis  affecting  the  leg,  cnemitis  is 
inflammation  of  the  tibia,  cnemolordosis  is  for- 
ward curving  of  the  leg,  and  cnemoscoliosis  is 
lateral  curving  of  the  leg. 

Cnesis. — Itching.  The  word  is  derived 
from  Gr.  Kvaw,  I  scrape  or  scratch,  and  Kvija-fxa, 
an  itching ;  thus  cnesmopom2)holyx  is  itching 
pemphigus,  and  cnethocampa  the  name  of  a 
species  of  caterpillar  which  causes  urticaria 
epidemica  in  some  parts  of  Switzerland. 

CnidOSiS. — Urtication  or  the  sensation  of 
being  stung  by  a  nettle  (Gr.  kvlSij,  a  nettle) ; 
the  skin  disease,  urticaria. 

Coagulation. — The  conversion  of  a  fluid 
(the  blood)  into  a  solid  jelly,  followed  in  a  short 
time  by  the  separation  of  the  clot  from  the 
serum.  See  Blood  {Plasma  and  Serum,  Nature 
of  Coagulation)  ;  Physiology,  The  Blood  {Clot- 
ting or  Coagulation). 

Coagulation-Necrosis.— A  second- 
ary post-necrotic  change  in  the  tissues,  charac- 
terised by  swelling  and  transformation  into 
"  homogeneous  masses  of  an  increased  consist- 
ence," as  seen  in  infarcts  of  the  kidney  and  in 
other  tissues  in  toxic  states. 

CoagU  I  i  ns.  See  Blood,  Test  for  Human  ; 

Precipitins. 

Coal  Gas. — The  gas  obtained  by  the 
destructive  distillation  of  coal,  consisting  of 
olefines  (ethylene,  CoH^,  methane,  CH^,  etc.), 
hydrogen,  carbon  monoxide,  carbon  dioxide, 
nitrogen,  and  sulphur  compounds  (the  three 
last-named  constituents  being  impurities).  See 
Ventilation  and  Warming.  Water  gas,  which 
is  produced  by  the  action  of  superheated  steam 
on  red-hot  fuel,  consists  of  carbon  monoxide  and 
hydrogen,  with  hydrocarbons  or  illuminants 
added  to  it  (carburetted) ;  it  is  poisonous  and 
ought  therefore  to  be  "odorised,"  for  it  has  no 
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smell.  See  Toxicology  {Gaseous  Poisons, 
Carbon  Monoxide). 

Coal-Miner's  Dermatitis.  See 

Dermatitis  in  Coal-Miners. 

Coai-iVliner's  Lungr.    See  Amhra- 

cosis  ;  LuxGS,  Pneumonokoniosis. 

Coaline.  —  An  alkaloid  obtained  from 
decomposing  meat.  See  Intestines,  Diseases 
OF  {Enteriiis,  Exciting  Causes). 

Coaptation.  —  The  careful  and  exact 
approximation  of  two  separated  parts  (the  ends 
of  the  bones  at  a  fracture)  to  each  other. 

Coarctation. — The  constriction  or 
diminution  in  size  or  calibre  of  a  part,  e.g.  a 
blood-vessel  or  the  intestinal  canal. 

Coat. — A  layer  of  tissue,  a  membrane,  or 
covei'ing  {e.g.  muscular  and  mucous  coats). 
See  also  Buffy  Coat. 

Cobalt. — A  metallic  element  (Co),  occur- 
ring in  nature  as  the  arsenide  (CoAs.2),  or  as  the 
arsenide  and  sulphide  (CoAsS,  or  cobalt-glance) ; 
solutions  of  co])alt  chloride  form  a  sympathetic 
ink ;  the  salts  of  cobalt  are  poisonous  and  kill 
by  arresting  the  heart's  action ;  primary  cancer 
of  the  lung  is  remarkably  common  in  the  cobalt 
miners  of  Schneeberg. 

Cobras.  See  Snake -Bites  {Elapido', 
Naja). 

Coca. — Coca  or  Cuca  consists  of  the  dried 
leaves  {Cocee  Folia)  of  Erythroxylon  Coca ;  it 
contains  the  alkaloids  cocaine  (methylbenzoyl- 
ecgonine),  cocamine  (isatrophyl-cocaine),  and 
cinnamyl-cocaine  ;  it  has  an  official  preparation, 
the  Extractum  Coca;  Liquidum,  given  in  doses 
of  -h  to  1  fl.  dr.  ;  and  its  action  is  due  to  the 
cocaine  contained  in  it.    See  Cocaine. 

Cocaina.  See  also  Coca  ;  Cocaine. — 
Cocaina  is  insoluble  in  water,  but  soluble  in 
alcohol,  ether,  chloroform,  and  olive  oil.  Pre- 
paration — Ungucntum  Cocaina),  strength  4  per 
cent.  Cocaintv  Jlydrochloridum  is  a  crystalline 
powder,  freely  soluble  in  water,  alcohol,  and 
glycerine.  Dose — i-^  gr.  Preivxrations — 1. 
Injectio  Cocaiuse  Hypodermica,  strength  10  per 
cent.  Dose  —  2-5  m.  subcutancously.  2. 
Lamelke  Cocaina),  each  containing  -g^y  gr.  3. 
Trochiscus  Krameria)  et  Cocainse,  each  con- 
taining -n^y  gr. 

The  liquid  extract  of  coca  has  been 
administered  as  a  sedative  and  bitter  in 
irritable  stomach.  Cocaine  is  used  largely  as  a 
local  anesthetic,  although  within  recent  years  it 
has  been  superseded  for  many  purposes  by  other 
drugs  having  a  similar  local  action  and  less 
general  depressant  effect.  For  anfcsthesia  by 
lumbar  injection  it  has  almost  entirely  been 
given  up  in  favour  of  other  substances,  such  as 


stovaine  and  novocain.  The  lozenges  of 
krameria  and  cocaine  are  useful  in  sore  throats. 
A  10  per  cent  solution  is  painted  on  the  throat, 
if  necessary,  before  making  a  laryngoscopic 
examination ;  and  weaker  solutions  in  the  form 
of  a  spray  are  employed  in  painful  laryngeal 
phthisis  to  enable  the  patient  to  swallow  food. 
In  operations  on  the  nose,  throat,  or  any  mucous 
surface  a  solution  painted  on  gives  complete 
local  anajsthesia.  For  operations  on  skin  sur- 
faces it  must  be  injected  with  a  syringe,  and  for 
this  purpose  a  2  per  cent  solution  with  the 
addition  of  a  little  adrenalin  chloride  is  recom- 
mended. A  di'op  or  two  of  a  5  per  cent  solu- 
tion placed  on  the  conjunctiva  causes  dilation  of 
the  pupil  and  is  helpful  in  ophthalmoscopic 
examinations.  Solutions  varying  in  strength 
from  2  to  10  per  cent  are  employed  for  local 
ana3sthesia  in  eye  operations.  Cocaine  has  been 
given  by  the  mouth  in  inflammation  of  the 
cesophagus,  in  cancer  of  the  stomach,  in 
gastralgia,  and  in  sea-sickness.  The  ointment 
is  valuable  in  painful  fissures,  ulcers,  etc.,  and 
in  pruritis.  Suppositoi'ies  and  bougies  con- 
taining cocaine  are  occasionally  employed. 
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See  Alkaloids  ( Yegetahle) ;  Anaesthetics 
[Local  Ancesthesia) ;  Analgesics  and  Anodynes  ; 
Appetite  (Loss  of) ;  Coca  ;  Cocaina  ;  Glaucoma 
{Treatment) ;  Hypnotism  {in  Cocaine  Habit) ; 
Insanity,  Etiology  of  {Exotoxic) ;  Insanity, 
Nature  and  Symptoms  {Etiological  Varieties, 
Cocainism) ;  Morphinomania  and  Allied  Drug 
Habits  {Cocaine  Habit) ;  Nose,  Local  An- 
aesthetics ;  Pharmacology  ;  Prescribing 
Spine,  Surgical  Affections  {Sjnnal  Cocainisa- 
tion) ;  Toxicology  {Alkaloids  and  Vegetable 
Poisons,  Cocaine). 

Cocaine  is  an  alkaloid  which  was  discovered  by 
Niemann  as  long  ago  as  1860  in  the  leaves  of 
Erythroxylon  Coca,  a  shrub  cultivated  chiefly 
in  Bolivia  and  Peru.  It  was  introduced  into 
clinical  use  by  Roller  in  1 884.  In  the  British 
Pharmacopoeia  the  official  preparations  are  the 
dried  leaves — Coca  ;  extractum  cocse  liquidum ; 
cocaina;  cocainie  hydrochloras  ;  lamella)  cocaina), 
each  of  which  contains  of  a  grain  of  the 
hydrochlorate  of  cocaine ;  injectio  cocaina) 
hypodermica  ;  ungucntum  cocainfe  ;  and  trochisci 
krameria)  et  cocaina;. 

The  Alkaloid. — Cocaine  is  but  slightly  soluble 
in  water.  It  dissolves  readily  in  alcohol,  in 
melted  vaseline,  in  castor  and  other  fixed  oils, 
and  in  many  volatile  oils.  If  heated  in  water  it 
decomposes,  and  the  solution  contains  ecgonine, 
benzoyl-ecgonine,  and  benzoate  of  cocaine. 
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The  Salts.  —  Hydrochlorate  of  cocaine,  the 
officinal  salt,  is  readily  soluble  in  water,  but 
insoluble  in  fats  and  oils. 

Physiological  Action.  —  Local.  —  When  a 
solution  of  hydrochlorate  of  cocaine  is  applied 
to  a  mucous  membrane  it  produces  temporary 
local  anajsthesia  and  anaemia,  which  last  for 
ten  minutes  or  more,  according  to  the  strength 
of  the  solution  used.  If  applied  to  a  turgescent 
mucous  membrane,  it  produces  collapse  of  the 
swollen  structures,  luiless  the  turgescence  has 
been  so  long  continued  as  to  result  in  connective- 
tissue  hypertrophy.  Temporary  local  dilatation 
of  the  blood-vessels  may  follow. 

When  applied  to  the  conjunctiva,  slight 
smarting,  followed  by  ansesthesia,  results.  The 
pupil  is  dilated,  an  effect  ascribed  by  Roller  to 
contraction  of  the  vessels  of  the  iris,  but  by 
most  other  authorities  to  irritation  of  the 
sympathetic.  Accommodation  is  impaired,  but 
this  passes  off  more  rapidly  than  the  paralysis 
produced  by  atropine. 

The  skin  is  much  less  affected  by  local 
application  than  are  the  mucous  membranes. 

Internal.  —  Internally  cocaine  acts  as  a 
stimulant,  producing  a  sensation  of  exhilaration 
and  well-being,  with  increased  mental  and 
muscular  power.  In  animals  the  brain,  medulla, 
and  spinal  cord  are  stimulated  from  above 
downwards.  Large  doses  produce  convulsions 
of  cerebral  origin.  The  sensory  tracts  of  the 
cord  are  paralysed,  and  anpesthesia  results. 
This  effect  has  been  produced  in  animals  by  the 
administration  of  dangerous  doses,  but  quite 
recently  Bier  has  produced  a  similar  effect  in 
the  human  subject  by  the  injection  of  small 
doses  to  ^  gr.)  directly  into  the  cerebro- 
spinal sac  under  conditions  similar  to  those 
required  by  Quincke's  exploratory  puncture. 
He  claims  that  complete  anfesthesia  can  thus  be 
safely  produced  below  the  level  of  the  nipples. 
He  has  operated  thus  successfully  on  several 
patients  chiefly  for  tuberculous  bone  and  joint 
disease  of  the  lower  extremities. 

Circulatory. — Cocaine  produces  moderate 
stimulation  of  the  heart's  action. 

Resjnratory. — Respiration  is  powerfully  stimu- 
lated, and  its  rhythm  is  disturbed.  Death 
from  cocaine  poisoning  results  from  paralysis 
of  respiration  and  the  exhaustion  produced  by 
the  accompanying  convulsions. 

Large  doses  produce  a  slight  rise  of  tempera- 
ture. Cocaine  is  mainly  destroyed  in  the  body, 
but  may  in  part  be  eliminated  by  the  kidney. 
The  amount  of  urine  is  said  to  be  slightly 
increased,  and  the  urea  to  be  diminished. 

Methods  of  Application. — The  great  value 
of  cocaine  lies  in  its  property  of  producing  local 
ansesthesia,  and  for  this  purpose  various  methods 
of  application  are  adopted. 

For  the  eye  aqueous  solutions  of  the  hydro- 
chlorate of  the  strength  of  2  per  cent,  or  even 
of  4  per  cent,  are  made  use  of,  a  drop  or  two 


of  the  weaker  solution  requiring  to  be  applied 
two  or  three  times  at  intervals  of  three  or  four 
minutes. 

For  the  mucous  memhranes  stronger  solutions 
may  be  made  use  of  even  up  to  50  per  cent, 
but  it  is  seldom  necessary  to  use  solutions 
stronger  than  5  per  cent.  Several  applica- 
tions of  the  weaker  solutions  may  be  made  at 
intervals  of  three  or  four  minutes,  or  a  small 
piece  of  cotton  wool  soaked  in  the  solution 
may  be  left  in  contact  with  the  part  to  be 
rendered  anaesthetic. 

For  application  to  the  skin,  watery  solutions 
are  of  little  value,  and  for  this  purpose  oily 
solutions  of  the  alkaloid  should  be  made  use  of. 

Injected  hypodermically,  ansesthesia  is  pro- 
duced for  a  limited  area  around  the  puncture. 
A  watery  solution  is  made  use  of,  and  the  dose 
as  a  rule  should  be  limited  to  half  a  grain. 
Where  possible,  e.g.  in  amputation  of  a  finger, 
a  ligature  should  be  tied  round  the  part  to  be 
operated  on  in  such  a  way  as  to  obviate  the  risk 
of  toxic  effects  from  the  passage  of  the  drug 
into  the  system. 

Another  important  method  of  application  is 
that  known  as  the  infiltration  method  (Schleich). 
This  is  described  in  article  "  Anaesthetics," 
vol.  i.  p.  159. 

Uses. — Local. — -The  degree  of  ansesthesia 
produced  by  cocaine  when  applied  to  the  eye 
is  sufficient  to  allow  of  practically  any  opera- 
tion being  performed  on  the  eyeball.  It  meets 
all  the  requirements  that  can  reasonably  be 
expected  of  a  local  anaesthetic,  and  hence  has 
come  to  be  regarded  in  ophthalmic  practice  as 
the  anaesthetic  par  excellence. 

In  nasal,  aural,  and  throat  operations  it  is 
of  great  value,  and  the  manner  of  application 
and  other  points  of  practical  importance  will  be 
specially  referred  to  under  "Ear"  and  "Nose." 
In  dentistry  it  is  useful  in  toothache,  and  is 
also  used  to  deaden  the  exposed  pulp  or  dentine 
before  filling  the  cavity  of  a  carious  tooth.  By 
injecting  a  dose  into  the  gum  on  each  side  of  a 
tooth  the  pain  of  extraction  is  greatly  lessened. 
By  hypodermic  injection  or  by  Schleich's  in- 
filtration method  nearly  all  minor  surgical 
operations  can  be  carried  out  painlessly. 

During  labour  it  has  been  used  to  relieve 
the  pain  of  the  dilating  os  uteri,  and  to  relieve 
spasmodic  contraction  due  to  pain. 

An  oily  solution  of  the  alkaloid  may  be  used 
to  relieve  the  pain  of  shingles,  eczema,  neuralgia, 
pruritus,  or  urticaria. 

Acute  coryza,  acute  pharyngitis,  hay  fever, 
and  similar  conditions  may  be  much  relieved, 
especially  in  early  stages,  by  a  spray  of  a  watery 
solution. 

Internal. — Cocaine  is  used  internally  for  sea- 
sickness and  the  vomiting  of  pregnancy,  as  a 
tonic  during  convalescence,  in  mental  exhaustion 
and  muscular  debility,  and  it  has  been  recom- 
mended in  alcoholism  and  the  opium  habit,  but 
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its  use  in  the  latter  cases  must  be  strongly  con- 
demned on  account  of  the  risk  of  development 
of  the  cocaine  haliit. 

Drawbacks  to  the  Use  of  Cocaine. — One  of 
the  greatest  dangers  attending  the  use  of  cocaine 
is  the  development  of  the  cocaine  habit.  This 
habit  is  frequently  secondary  to  morphinism, 
but  may  be  developed  from  the  medicinal  use 
of  the  drug.  In  one  of  several  cases  which 
have  come  luider  the  writer's  notice,  the  habit 
developed  in  a  chemist  who  was  wont  to  resort 
to  a  cocaine  snufF  to  relieve  a  chronic  nasal 
catarrh.  The  "coca  wines"  so  recklessly  pressed 
upon  the  public  as  useful  "  tonics  "  are  also  a 
source  of  danger  (see  "  Morpiiinomania  and 
Allied  Drug  Habits  "). 

When  used  with  caution  untoward  eftccts 
are  not  common,  but  such  have  occasionally 
occurred,  especially  after  the  too  free  application 
of  solutions  to  the  nose  and  throat.  Symptoms 
noted  have  been  giddiness,  faintness,  pallor, 
feebleness  of  the  pulse,  great  dyspnoea,  and 
final  collapse  into  unconsciousness. 

It  is  diflicult  to  keep  solutions  sterile,  and 
it  must  be  remembered  that  solutions  cannot 
be  boiled  without  destroying  the  cocaine. 

EucAiNE. — To  obviate  the  disadvantages,  and 
even  dangers,  occasionally  attending  the  use  of 
cocaine,  eilbrts  have  been  made  to  produce 
some  substance  free  from  these  drawbacks. 
These  have  residted  in  the  introduction  into 
practice  of  two  synthetic  pi-oducts  known  as 
eucaine,  both  of  extremely  complex  composition. 
For  convenience  these  are  distinguished  as 
alpha-eucaine  and  beta-eucaine.  The  former 
of  these  was  found  to  be  less  toxic  than  cocaine 
and  to  be  an  efficient  anaesthetic,  but,  unfor- 
tunately, when  applied  to  delicate  mucous 
membranes  it  produced  a  great  deal  of  smarting 
and  irritation,  and  thus  was  unsuited  for 
ophthalmological  work.  For  beta-encaine  it  is 
claimed  that  it  is  equal  to  cocaine  in  anaesthetic 
proj^erties,  that  it  is  much  less  toxic,  and  that 
it  does  not  cause  local  irritation.  It  is  soluble 
in  distilled  water  to  the  extent  of  5  per  cent, 
and  the  solution  can  be  sterilised  by  boiling. 
Moreover,  the  solutions  keep  well. 

Beta-eucaine  may  be  used  for  all  the  surgical 
procedures  for  which  cocaine  is  adapted,  and  in 
solutions  of  from  2  to  10  per  cent.  The  stronger 
solutions  must  be  made  with  hot  water.  For 
ophthalmological  work  a  2  per  cent  solution  is 
recommended.  It  diiTers  from  cocaine  in  that 
it  produces  no  dilatation  of  the  pupil,  and  no 
distur])ance  of  accommodation.  Another  point 
of  difference  is  that  it  causes  little  or  no  con- 
traction of  turgid  mucous  membranes,  a  point 
which  may  be  an  advantage  or  a  disadvantage 
according  to  what  is  desired. 

Cocainisation,  Spinal.    See  Spine, 

St'iiciCAi,  Ai'i'Ki "noxs  of  {Spina/  Cocamisatiori). 
CoCCidiOSiS. — A    disease    common  in 


young  rabbits,  due  to  the  presence  of  the  sporozoa, 
known  as  coccidia,  in  the  liver  and  other  organs; 
psoro  -  spermiasis.  See  Parasites  (Frotozoa, 
Sporozoa). 

Coccidium. — There  are  various  species 
of  coccidia,  including  the  C.  hominis,  C.  mniculi, 
and  C.  avmm:  they  are  all  parasitic  and  belong  to 
the  class  sporozoa  of  the  Protozoa ;  they  infest 
rabbits  and  birds,  and  have  occasionally  been 
found  in  the  liver  and  intestine  of  the  human 
subject.  ,S'ee  CocciDiosis  ;  Parasites  {Protozoa, 
Spjorozoa). 

COCCUIUS  IndiCUS.— The  dried  fruits 
(Gr.  k6kko>;,  a  berry)  of  Anemirta  paniculata, 
which  contain  the  poisonous  glucoside  (?)  picro- 
toxine,  which  has  the  fornnda  of  Cj^Hji-O,;,  H./J, 
or  CjgH^^Ojg,  or  CgH^^O^.  See  Toxicology 
{AlJcaloids  and  Vef/etahle  Poisons). 

Coccus. — ( 1 )  Cochineal,  or  the  dried  fecun- 
dated female  insect  Coccus  cacti,  contains  the 
glucoside  carminic  acid,  Cj-H^gOj^  and  carmine, 
and  is  used  as  a  colouring  agent  {e.g.  in  the 
compound  tincture  of  cardamoms).  The  official 
preparation  is  2'inctvra  Cocci  {done,  5  to  15  m.). 
(2)  A  rounded  or  ellipsoid  micro-organism  (e.y. 
micrococcus,  streptococcus,  etc.). 

Coccyalg:ia  or  Coccygralgria.— 

Pain  in   the   coccygeal   region.    See  Cocxygo- 

DYNIA. 

Coccygfectomy.  —  Excision  of  the 
coccyx.     See  C'(icrY(;oi)YNlA. 

Coccygfodynia.    See  also  Coccygec- 

tomy;  Labour,  Injuries  {Pelvic  Articulations). 
— Definition. — A  painful  condition  of  the  coc- 
cygeal region  produced  by  the  acts  of  sitting, 
walking,  or  defrecation. 

Description. — The  structures  involved  may  Ije 
the  coccyx,  sacra-coccygeal  joints  and  ligaments, 
perineal  muscles  attached  to  the  bone,  terminal 
branches  of  the  sacral  plexus  of  nerves,  and 
probably  the  coccygeal  gland.  It  has  to  be 
distinguished  from  a  somewhat  similar  condition 
frequently  associated  with  certain  aftections  of 
the  vulva,  uterus,  ovaries,  pelvic  peritoneum, 
and  separation  of  the  bones  at  the  symphysis 
pubes.  It  is  found  almost  exclusively  in  the 
female  sex,  although  cases  are  recorded  of  its 
occurrence  in  males  and  children. 

Etiolofiy.  —  1.  Traumatism  during  labour, 
causing  : — 

(a)  Injury  tc  the  fifth  sacral  and  coccygeal 
nerves. 

{h)  Dislocation  of  the  sacro-coccygeal  joint,  or 
fracture  of  the  coccyx. 

The  latter  may  be  produced  l)y  other  causes, 
e.g.  falls  or  blows. 

2.  Piheumatisni  affecting  tlie  ligaments  or  tlie 
periosteum  of  the  coccyx. 
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3.  Neuralgia  affecting  the  terminal  branches 
of  the  sacral  plexus. 

Probably  most  cases  are  of  this  natvire. 

Diagnosis  should  be  made  by  placing  one 
finger  in  the  rectum  and  the  other  over  the 
skin  surface  of  the  coccyx,  when  pain  is  pro- 
duced on  pressing  the  bone  or  structures  round 
it,  according  to  the  part  chiefly  affected. 

Symptoms. — Pain  limited  to  the  coccyx  and 
neighbourhood,  and  aggravated  by  such  acts  as 
sitting  or  walking. 

Prognosis  is  favourable,  although  many 
months  may  elapse  before  the  pain  completely 
subsides,  and  the  condition  is  prone  to  recur. 

Treatment. — Any  concomitant  pelvic  disease 
must  be  first  attended  to.  If  thei-e  are  indica- 
tions of  a  primary  inflammatory  condition  of 
the  parts  affected  the  patient  should  be  kept  at 
rest  in  bed,  preferably  in  the  lateral  posture. 
Pain  may  be  relieved  by  lead  and  opium  fomen- 
tations, morphia  hypodermically,  or  a  sup- 
pository of  morphia  and  belladonna. 

Laxatives  should  be  administered  to  facilitate 
defsecation,  which  is  frequently  painful.  In 
cases  associated  with  dislocation  or  ankylosis  of 
the  sacro-coccygeal  joints,  massage  and  mani- 
pulation should  be  tried  before  resorting  to 
operative  measures.  If  there  is  no  lesion  of 
the  bone  the  faradic  current  gives  excellent 
results,  one  pole  being  applied  over  the  sacrum 
and  the  other  over  the  coccyx.  As  a  rule  two 
to  twelve  applications  are  sufficient.  The 
application  of  the  actual  cautery  over  the  origin 
of  the  sacral  nerve  may  be  resorted  to  if  other 
means  fail  to  give  relief.  The  cases  recorded 
as  occurring  in  men  and  children  have  been 
successfully  treated  by  anti-rheumatic  remedies. 

Operative  Treatment. — In  obstinate  cases  Sir 
J.  Y.  Simpson  recommended  and  carried  out  the 
subcutaneous  division,  by  a  tenotomy  knife,  of 
the  muscular  and  fibrous  tissues  inserted  into 
the  sides  and  apex  of  the  coccyx,  with  the 
object  of  preventing  any  movement  of  the  bone. 
When  the  condition  is  associated  with  a  lesion 
of  the  bone  and  unrelieved  by  other  methods, 
Nott  first  suggested  the  complete  extirpation  of 
the  bone.  To  carry  this  out  a  vertical  incision 
is  made  over  the  posterior  surface  of  the  bone ; 
the  apex  is  then  pulled  well  back,  allowing 
the  muscular  attachments  to  be  freed ;  finally, 
the  bone  is  separated  at  the  sacro-coccygeal 
point. 

Both  these  latter  methods  are  rarely  necessary, 
and  cases  are  recorded  where  the  pain  recurred 
even  after  operative  treatment. 

Coccyx. — The  four  terminal  vertebrte  or 
the  single  bone  formed  by  their  coalescence ; 
the  name  is  derived  from  Gr.  kokkv^,  a  cuckoo, 
it  being  supposed  that  the  bone  has  the  shape 
of  that  bird's  beak.  See  Coccygodynia  ; 
Labour,  Prolonged  ;  Labour,  Injuries  to  the 
Generative    Organs    (Pelvic    Articulations) ; 


Rectum,  Diseases  of  (Kraske's  Operation) ; 
Rectum,  Diseases  of  the  (Coccygeal  Pain). 

Cochin   China  Ulcer.  See  Skin 

Diseases  of  the  Tropics  {Tropical  Phagedoena). 

Cochineal.    See  Coccus. 

Cochlea. — Part  of  the  internal  ear,  a 
spiral  cavity  (Gr.  KoxXtas,  a  snail)  in  the  osseous 
labyrinth  (osseous  cochlea),  with  membranous 
canals  in  it,  one  of  which  is  named  the  scala 
media  or  membranous  cochlea,  and  contains  the 
organ  of  Corti.  See  Brain,  Physiology  of 
[Eighth  Nerve) ;  Physiology,  Hearing  {Internal 
Ear). 

Cochleare. — A  spoon.  aSVc  Prescribing. 
This  measure  varies  somewhat,  containing  from 
h  fl.  dr.  to  ^  fl.  oz.  of  fluid,  variations  which 
are  indicated  by  the  expressions  tea-spoon, 
dessert  -  spoon,  and  table  -  spoon.  Cochleatim 
means  "  by  spoonfuls." 

Cock's  Operation.— A  method  of  per- 
forming external  urethrotomy.  See  Urethra, 
Diseases  of  {Stricture,  Treatment). 

Codes.  —  Having  one  eye  ;  monoculus, 
monophthalmus;  derived  from  Gr.  KVKkwtl/,  a 
Cyclops  or  Round-Eye. 

Cocoa.  —  The  beverage  made  from  the 
seeds  of  Theohroma  cacao ;  also  the  fruit  of 
Cocos  nucifera.  See  Diet  {Beverages) ;  Invalid 
Feeding  {Cookery  in  Diabetes,  Cocoa-Nut  Cakes) : 
Physiology,  Food  and  Digestion  {Tea,  Coffee, 
Cocoa). 

Cocoon  Silk.  See  Dermatitis  Trau- 
matica ET  Venenata  {Eczema,  Causal  Agents, 
Animal). 

Cod  amine.  —  One  of  the  alkaloids 
(CogHjgNO^)  existing  in  opium  {q.v.). 

Codeina. — An  alkaloid  (methylmorphine, 
Cj^Hjg(CHg)N03,  H2O)  obtained  from  opium  or 
morphine.  The  dose  of  Codeina  and  of  Codeinse 
Phosphas  is  to  2  grains.  There  is  an  official 
preparation  of  Codeinse  Phosphas,  the  Syrupus 
CodeincB,  which  contains  a  \  grain  of  the 
phosphate  in  each  fluid  drachm  (dose,  J  to  2 
fl.  dr.)  See  Alkaloids  ;  Analgesics  ;  Opium  ; 
Pharmacology. 

Cod-liver  Oil. — Oleum  Morrhtue  or  the 
oil  extracted  from  the  liver  of  the  cod  {Gadus 
morrhua).  It  has  a  complex  composition,  con- 
taining olein,  palmitin,  myristin,  stearin,  fatty 
acids  (oleic,  palmitic,  and  stearic),  trimethyl- 
amine,  traces  of  iodine  and  bromine,  and  alka- 
loids, such  as  morrhuine  (CjtiHgjNj),  aselline 
(C25H32N4),  and  gaduine.  Its  fishy  smell  prevents 
its  external  use,  but  it  is  given  internally 
frequently  in  phthisis,  tubercular  affections, 
rickets,  etc.    The  dose  is  1  to  4  fl.  dr.,  and  it 


COD-LIVER  OIL 


173 


may  be  given  as  an  emulsion,  with  malt,  with 
iron,  and  in  other  wayy.  See  Pharmacology  ; 
Prescribing  ;  etc. 

Coclo-  or  CocliO-. — in  compound  words 
tw/o-  or  ca4to-  (fi'om  Gr.  koTAo?,  hollow)  signifies 
"  relating  to  the  abdomen."  The  coeliac  affection, 
for  instance,  is  an  intestinal  disorder  of  young 
chikh-en  in  which  the  stools  are  pale,  bulky, 
loose,  and  porridgy,  in  which  there  is  wasting, 
pallor,  and  absence  of  fever,  and  in  which  death 
is  not  an  uncommon  termination,  although  it 
may  be  long  delayed.  Coeliadelphus  is  a  terato- 
logical  type  of  double  monster  in  which  the 
twins  are  united  by  their  abdomens.  Cceiiagra 
is  gout  in  the  abdomen.  Coeliochalasis  is  a 
relaxed  state  of  the  abdominal  walls.  Coeliocyeds 
is  ectopic  pregnancy  of  the  abdominal  type. 
Cffliodynia.  is  pain  in  the  abdomen.  Coelioschisis 
is  an  open  state  (congenital)  of  the  abdomen. 
Coeliostef/nosis  is  constipation.  Coeliotomy  is 
opening  into  the  abdominal  cavity  for  diagnostic 
or  operative  jiurposes.  See  Abdomen,  Injuries 
OP  {Treatment) ;  Labour,  Operations  (Ca^sarean 
Section) ;  Ovaries,  Diseases  of  (Ovariotomy)  ; 
etc.  Coelom  is  the  body-cavity  or  space  between 
the  two  layers  of  the  mesoblast.  See  Fqstus 
and  Ovum,  Development. 

Coenadelphus.  —  From   Gr.  kowo^, 

common,  and  a(5€A</)os,  brother — is  that  terato- 
logical  type  of  united  twins  in  which  the  heart 
or  liver  is  common  to  both. 

CcenaesthesiS.  — The  feeling  of  weari- 
ness and  lassitude  or  of  sj^rightliness,  without 
the  usual  exciting  causes  (muscular  work,  etc.) ; 
or  the  vague  consciousness  of  being,  without 
the  evidence  supplied  by  the  special  senses. 

Coenurus  Cerebral  is. —  From  Gr. 

Kou'ijs",  common,  and  oi'yju,  a  tail;  the  vesicular 
stage  of  the  Tania  caennrus.  See  Parasites 
{Coifodc^,  Tapewcjrms). 

Coffee.  See  Caffeinic  Acid  ;  Caffeina  ; 
Diet  [Beverages) ;  Neurasthenia  {Treatment, 
Preventive) ;  Physiology,  Food  and  Digestion 
(Tea,  Coffee,  Cocoa);  Temperature  (Diurnal 
Variations). 

Coffee -Ground  Vomiting-.— The 

vomiting  of  blood  altered  in  appearance  by  the 
action  of  the  gastric  juices.  See  Stomach  and 
Duodenum,  Diseases  of  (Ulcer.,  Symptoms). 

Coffin-Birth.— Birth  of  the  infant  after 
the  death  of  the  mother  (jmst-mortem  partvri- 
tion),  due  probably  to  the  presence  of  putre- 
factive gases  in  the  abdomen. 

Coffin  ism.  —  A  mode  of  treatment  of 
disease,  so  called  after  a  Dr.  Coffin,  who  practised 
it ;  the  drugs  given  were  chiefly  cayenne  pepper 
and  lobelia  inflata. 


Cognac.    See  Alcohol  (Spirits,  Brandy). 

Cogwheel  Respiration.— A  jerky 

or  wavy  form  of  inspiration  (in  deep  respiration) 
noted  on  auscultation  in  cases  of  pulmonary 
tuberculosis,  etc.  See  Chest,  Clinical  Inves- 
tigation OF. 

Cohnheim's  Theory. —  The  theory 

that  neoplasms  originate  in  cell  "  rests  "  present 
in  the  tissues  before  birth  and  lying  latent  till 
adult  life ;  it  was  supposed  that  the  discovery 
of  the  microbic  origin  of  some  tumours  had  dis- 
credited this  theory,  but  in  its  modified  modern 
form  (theory  of  embryomata)  it  lias  many 
supporters.  See  also  Adrenal  Glands  ( Tumours,. 
Adrenal  "  Rests  "). 

Coif.    See  Caul. 

Coiling  of  Cord.  See  Labour,  Faults^ 
in  the  Passenger  (Cord)  ;  Labour,  Accidental 
Complications  (Coils  of  the  Coi-d). 

Coin -Sound.  —  Tlie  metallic  echoing 
sound  heard  in  pneumothorax,  when  one  observer 
listens  over  the  back  of  the  chest  while  another 
sharply  taps  a  coin  placed  on  the  front  of  the 
chest.    See  Bruit  d'Airain. 

Coitus. — Sexual  intercourse  (from  Latin 
ciieo,  to  come  together).  See  Medicine,  Foren- 
sic (Rape)  ;  Pregnancy,  Diagnosis  (Date  of 
Coitus);  Pregnancy,  Management  (Coitus 
during  Pregnancy) ;  Vice  (Sexual  System, 
Apathy). 

Coke.  See  Toxicology  (Gaseous  I'oisons, 
Carl/on  Monoxide). 

Cola.    See  Kola. 

Colchicine. — An  alkaloid  (?),  the  active 
principle  of  colchicum  (q.v.) ;  ebullition  with 
acidulated  water  is  said  to  convert  it  into 
colchiceine(CoiH22(OH)NOj,)  and  methyl  alcohol ; 
according  to  Zcisel  the  formula  of  colchicine  is 
C.,]H22(OCH3)N05.  See  Alkaloids  (Vegetable) ; 
Colchicum  ;  Toxicology  (Alkaloids,  Colchicum). 

Colchicum.  See  Govt;  Pharmacology;. 
Prescribing  ;  Toxicology  (Colchicum). — Both 
the  corni  and  the  seeds  of  Colchicum  autmnnale 
are  official.  The  active  principle  is  Colchicine, 
a  yellow  crystalline  alkaloid.  Veratrine  is  also 
present  in  traces.  The  seeds  contain  a  greater 
proportion  of  the  active  alkaloid  than  the  corm, 
and  possess  in  addition  a  volatile  oil.  The  pre- 
2Mrations  from  Colchici  cormus&ve: — 1.  Extrac- 
tum  Colchici.  Dose — \-\  gr.  2.  Vinum  Colchici. 
Dose — 10-30  m.  From  ColcJdci  semina  is  pre- 
pared Tinctura  Colchici  Seminum.  Dose — 5-1 5  m. 

Colchicum  is  a  specific  for  gout,  and  is  hardly 
ever  used  except  in  this  disease.  Given  during 
an  acute  attack,  it  lessens  the  pain  and  cuts 
short  the  attack.     In  smaller   doses  in  the 
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intervals  it  lessens  the  severity  and  diminishes 
the  frequency  of  the  seizures.  It  is  also  used 
in  a  great  variety  of  conditions  which  are,  or  are 
supposed  to  be,  of  a  gouty  nature.  It  has  been 
recommended  in  small  doses  as  an  addition  to 
an  aperient  pill  in  chronic  articular  rheumatism. 
The  beneficial  effects  of  this  drug  probably 
depend  on  an  increased  excretion  of  toxic  pro- 
ducts resulting  from  stimulation  of  the  hepatic 
and  intestinal  functions. 

Cold.  See  Antipyretics  and  Antipyretic 
Measures  {Ap2)lication  of  Cold) ;  HiEMORRHAGE 
(Local  Treatment,  Cold  and  Hot  Watet-) ;  Hydro- 
pathy {Cold  Pack) ;  Medicine,  Forensic  (Death 
from  Cold) ;  Puerperium,  Pathology  {Para- 
metritis  and  Peritonitis,  Ice-hag) ;  Stomach  and 
Duodenum,  Diseases  of  (General  Etiology,  Cold 
and  Damp);  Temperature  (Treatment  of  Fever, 
Cold  Bath). 

Cold  Cream. — Cold  cream  is  the  U71- 
guentum  Ai/uw  Roso',  an  official  preparation  of 
the  Oil  of  Rose  (q-v.). 

Cold  Pa.Ck.  See  Hydropathy  (Packs, 
Cold). 

Cold  Spots.  See  Physiology,  Senses 
(Teviperature  Sense). 

Colectomy. — Excision  of  a  part  of  the 

colon.    Sec  Colon. 

Co  I  eo  ptosis. — Prolapse  of  the  vaginal 
walls  with  or  without  prolapse  of  the  uterus 
(Gr.  KoAeog,  vagina,  and  Trroja-ts,  descent). 

ColeorrhexiS. — Rupture  of  the  vagina 
(Gr.  KoAeos,  vagina,  and  prj^i^s,  rupture). 

ColeOSteg^nOSiS. — Narrowing  or  con- 
striction of  the  vagina  (Gr.  KoAeo?,  vagina,  and 
o-Teyi'ojcris,  constriction). 

Coley'S  Fluid.  —  A  mixture  of  the 
streptococcus  of  erysipelas  with  bacillus  pro- 
digiosus,  grown  together  in  the  same  broth,  and 
injected  in  cases  of  malignant  growth  (e.g. 
sarcoma)  when  operation  is  impossible.  See 
Therapeutics,  Serum  Therapy  (Coley's  Fluid) ; 
Tumours,  Inoperable,  Treatment  of  (Bacterio- 
Therapjy). 

Colic.  See  Appendix  Vermiformis  (Ap- 
p)endicitis,  Sympjtoms);  Devonshire  Colic;  Gall- 
bladder and  Bile  Ducts,  Diseases  of  (Gail- 
Stones)  ;  Gastro-Intbstinal  Disorders  of  In- 
fancy (Digestion,  Flatulence,  and  Colic);  Kidney, 
Surgical  Affections  of  (Movable  and  Floating 
Kidney,  Pain);  Liver,  Diseases  of  (Hepatoptosis, 
Symptoms) ;  Myiasis  (Myiasis  Intestinalis) ; 
(Esophagus  (Inflammation);  Pancreas,  Diseases 
of  (Cyst,  Symptoms) ;  Toxicology'  (Chronic  Lead 
Poisoning) ;  Trades,  Dangerous  (Lead  Poison- 
ing).— Under  normal  conditions  the  muscular 


coat  of  the  digestive  tract  performs  its  functions 
of  mixing  and  propelling  food  from  the  stomach 
downwards,  and  of  finally  expelling  the  faeces, 
painlessly  ;  but,  under  numerous  abnormal  con- 
ditions, its  gentle,  painless,  and  harmonious 
working  may  be  roused  into  violent,  painful, 
and  irregular  action,  the  symptoms  of  which  are 
designated  by  the  term  colic,  from  the  Greek 
KtoAoi').  Colic,  as  ordinarily  understood,  may 
therefore  be  defined  as  abdominal  pain  due  to 
spasmodic  and  painful  contraction  of  the  ali- 
mentary musculature.  Other  hollow  tubes  or 
hollow  organs  may  be  the  seat  of  similar  moi'bid 
action,  and  may  exhibit  like  symptoms,  and  the 
original  term  has  been  extended  to  the  gall- 
bladder and  bile-ducts  (hepatic  colic),  and  to 
the  kidney  and  ureter  (renal  colic).  But  this 
article  will  deal  solely  with  colic  as  occurring  in 
the  musculature  of  the  digestive  tract. 

Symptoms.  —  The  essential  and  outstanding 
symptom  is  pain,  located  in  the  abdomen, 
remittent  or  intermittent,  writhing  or  twisting 
in  character,  and  generally  relieved  by  pressure. 
Its  onset  may  be  sudden  or  preceded  by  pre- 
monitory uneasiness.  It  may  be  localised  to  a 
particular  part  of  the  abdomen,  but  if  severe, 
its  origin  cannot  be  defined,  and  it  is  felt  gen- 
erally over  the  abdomen  with  its  maximum 
around  the  umbilicus.  It  is  spasmodic,  coming 
in  waves,  shorter  or  longer  in  duration,  and 
rising  from  the  level  of  complete  absence  of 
suffering,  or  of  more  or  less  persistent  uneasiness. 
It  varies  in  severity  from  bearable  griping  to 
agonising  spasm,  and  in  duration  from  a  few 
minutes  to  several  days.  As  in  all  abdominal 
pain,  the  patient  intuitively  flexes  the  trunk 
and  draws  up  the  limbs,  but,  as  pressure  gener- 
ally relieves  rather  tlian  aggravates  his  suffer- 
ing, he  indulges  the  desire  to  move  or  roll  about, 
at  the  same  time  applying  pressure  in  various 
ways,  such  as  rubbing  by  hand  or  leaning  against 
a  pillow.  Where  there  is  considerable  bowel 
distension  or  associated  inflammation,  pressure 
aggravates  the  suffering.  The  pain  is  of  a 
peculiarly  depressing  character,  the  face  is  pale 
and  indicative  of  suffering,  the  skin  is  cool  and 
possibly  moist,  the  pulse  is  normal,  or  weakened 
and  slowed  rather  than  quickened,  the  tempera- 
ture is  not  raised,  the  bowels  may  be  seen,  felt, 
and  heard  to  be  in  excited  peristalsis,  vomiting 
may  or  may  not  be  present,  the  bowels  may  be 
obstinately  confined,  or  enabled  sooner  or  later 
to  expel  their  gaseous  or  other  contents  with 
gratifying  relief  to  the  distressing  symptoms. 
If  the  cause  of  the  colic  be  towards  the  anus  the 
pain  is  associated  with  a  bearing  down  and 
expulsive  desire.  Vomited  matters  are  at  first 
from  the  stomach,  but  eventually,  when  the 
cause  of  the  colic  is  bowel  obstruction,  they  are 
from  the  bowels.  The  abdomen  may  be  retracted 
or  distended  according  to  the  amount  and 
character  of  the  bowel  contents,  and  the 
condition   of    the    intestinal    and  abdominal 


COLIC 


175 


musculature.  The  breathing  is  interfered  with 
according  to  the  degree  of  associated  contraction 
of  the  respiratory  muscles. 

Pathology. — The  essence  of  colic  is  excessive 
contraction  of  the  non-striated  fibres  that  form 
the  alimentary  musculature,  and  it  has,  as  its 
analogue,  the  tetanic  contraction  of  striated 
muscle  that  gives  rise  to  cramj).  The  alimentary 
canal  possesses  within  itself,  independently 
of  the  central  nervous  system,  the  nervous 
mechanism  necessary  for  peristalsis  which  can 
be  directly  stimulated.  But  the  bowel  move- 
ments are  also  influenced  and  secured  by  stimuli 
acting  through  the  motor  or  augmentor  vagus, 
reflexly  or  from  the  cei'ebral  centres.  Hence 
the  abnormal  or  excessive  stimuli  that  lead  to 
colic  may  be  local,  as  they  generally  are,  or  they 
may  be  distant,  acting  reflexly  or  directly  from 
the  cerebral  centres.  The  pain  is  not  a 
neuralgia  in  the  ordinary  sense  of  the  term, 
but  is  caused  by  pressure  on  nerves  from  severe 
muscular  contraction.  As  the  splanchnic  nerves 
inhibit  peristalsis  they  can  have  no  causative 
influence  on  colic. 

The  inclusion  of  visceral  neuralgia  under  the 
term  colic  is  vmdcsirable. 

Diagnosis. — The  diagnosis  of  colic  would  be 
comparatively  easy  were  it  not  frequently  asso- 
ciated with  ailments  which  complicate  and  ob- 
scure its  manifestations.  It  must  be  diagnosed 
from  other  diseases,  from  other  colics,  and  colic 
occurring  in  one  part  of  the  alimentary  canal 
must  be  differentiated  from  colic  in  another. 

1.  From  other  diseases — 

(<i)  Inflammation. — In  inflammation  the  chief 
distinguishing  symptoms  are  that  the  pain  is 
increased  on  pressure,  that  it  is  more  or  less 
constant,  and  that  fever  is  present  as  shown  by 
quickened  pulse,  hot  skin,  and  raised  temperature. 

(6)  Neuralgia.  —  In  neuralgia  the  pain  is 
shooting  or  stabbing  in  character,  tends  to  dart 
in  various  directions,  to  be  increased  rather 
than  relieved  by  pressure,  and  to  be  associated 
with  superficial  hypertesthetic  areas.  There  is  a 
history  sufficient  to  account  for  lowered  health, 
and  there  are  present  other  signs  of  the  neurotic 
temperament. 

(c)  Angina  Pectoris. — Certain  cases  of  angina 
pectoris  are  difficult  to  distinguish  from  ab- 
dominal colic,  and  have  to  be  kept  in  view  in 
making  a  diagnosis. 

2.  From  other  colics  (Hepatic,  Renal,  Bladder, 
Uterine) : — 

{d)  In  hepatic  colic  the  pain  is  in  the  upper 
part  of  the  abdomen,  and  is  towards  the  right 
side  and  right  shoulder.  Excited  gastric  or 
intestinal  peristalsis  is  absent.  There  may  be 
the  history  of  previous  attacks.  After  an  attack 
there  is  tenderness  on  pressure  over  the  gall- 
bladder. There  may  be  jaundice,  and,  if  gall- 
stones be  expelled,  they  are  to  be  found  in  the 
stools. 

In  renal  colic  the  pain  is  in  one  or  other  flank  ; 


it  shoots  down  towards  the  bladder  and  into  the 
penis  and  testicle  ;  it  is  associated  with  frequent 
desire  to  micturate,  and  possibly  with  the  expul- 
sion of  gravel  or  calculi. 

In  strangury  the  pain  is  confined  to  the  lower 
part  of  the  abdomen,  and  is  associated  with 
urinary  urgency. 

In  colic  in  the  un impregnated  uterus  the  pain 
is  in  the  hypogastrium,  and  it  occurs  in  relation 
to  the  menstrual  period. 

The  physiological  colic  of  an  impregnated 
uterus  needs  only  to  be  referred  to. 

In  Fallojyian  ttihe  colic  (one  manifestation  of 
Mittelschmerz)  pain  occurs  in  one  or  other 
ovarian  region,  in  mid-menstrual  period,  there 
may  be  sudden,  clear,  leucorrhaial  discharge, 
and  fulness  at  painful  side  may  be  found  on 
vaginal  examination. 

3.  Colic  in  the  alimentary  canal  may  be  more 
or  less  confined  to  a  particular  portion  of  its 
area. 

In  gastric  colic  pain  and  distension  occur  in 
the  upper  central  part  of  the  abdomen.  The 
percussion  note  is  stated  to  be  more  prolonged 
and  of  a  lower  pitch  than  over  the  colon.  The 
characteristic  intestinal  movements  are  absent. 
Eructation  of  gas  attended  by  relief,  also  vomit- 
ing, more  freely  occur. 

In  intestinal  colic  the  symptoms  j^reviously 
described  are  characteristic,  colic  in  the  lower 
bowel  being  specially  attended  by  tenesmus. 

Appendicular  colic. — In  a  typical  case  it  occurs 
at  somewhat  regular  intervals,  say,  from  three 
weeks  to  three  months.  While  at  its  height  the 
pain  is  felt  over  the  abdomen  generally,  it 
begins  and  ends  in  the  right  flank,  tendei-ness 
to  pressure  being  located  in  the  region  of  the 
appendix.  Vomiting  occurs,  and  the  patient 
may  imagine  he  suffers  from  bilious  attacks,  all 
the  more  that  they  may  recur  for  a  period  of 
years  even.  The  attack  lasts  for  a  few  hours, 
and  is  not  in  the  first  instance  associated  with 
feverishness.  But  sooner  or  later  inflammation 
complicates  the  situation.  The  writer  believes 
from  clinical  experience  that  appendicular  colic 
is  comparatively  frequent,  but  that  as  many  of 
the  attacks  are  mild,  they  are  unrecognised  by 
patient  and  physician  alike.  Being  mild,  the 
operating  surgeon  sees  nothing  of  them ;  in 
severer  cases  he  deals  with  them  only  after 
inflammation  has  complicated  and  obscured  the 
clinical  picture. 

Etiology. — Colic,  like  cough,  being  a  symptom 
rather  than  a  disease,  is  caused  by  and  is  asso- 
ciated with  numerous  morbid  conditions.  It  is 
the  expression  of  a  normal  function  acting  in 
excess  in  response  to  undue  stimulation,  and 
having  as  its  main  object  the  overcoming  of 
unusual  difficulty  or  the  expulsion  of  an 
irritant. 

In  certain  individuals  the  intestinal  muscula- 
ture is  more  easily  stimulated  to  excessive  action 
than  in  others.    There  is  a  predisposition  to 
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colic,  the  same  degree  of  stimulus  having  vastly 
different  effects  in  different  individuals.  The 
exciting  causes  may  be  within  the  alimentary 
tube,  in  its  wall,  or  outside  altogether.  The 
contents  may  act  by  their  quantity  or  by  their 
quality,  or  by  both.  Mere  quantity  by  over- 
distension will  over-stinuilate,  e.g.  accumulation 
of  gas  or  of  faeces  from  constipation,  or  from  the 
various  forms  of  obstruction,  such  as  simple  and 
malignant  stricture,  intussusception,  volvulus, 
internal  strangulation  from  bands,  peritoneal 
adhesions  and  kinks,  intestinal  concretions,  large 
gall -stones,  coiled -up  bundles  of  worms,  and 
hernia.  Exciting  quality  of  contents  is  exem- 
plified by  irritating  articles  of  diet,  themselves 
indigestible  or  containing  ptomaine  poison,  by 
irritant  poisons,  by  irritating  purgative  medicine, 
by  irritating  results  of  evil  digestion.  Exciting 
causes  situated  in  the  intestinal  wall  are  seen  in 
local  injury,  as  from  intussusception,  hernia, 
etc.,  acting  primarily  by  direct  local  effect,  and, 
secondly,  by  over-distension  behind ;  in  ulcera- 
tion, malignant,  simple,  tuberculous,  or  dysen- 
teric ;  in  inflammation,  catarrhal,  enteric,  or 
peritonitic,  where  the  pain  is  partly  to  be 
accounted  for  by  excited  peristalsis.  Causes 
outside  the  intestinal  canal  find  their  illustration 
in  exposure  to  cold,  in  dentition,  in  mental 
anxiety  or  emotion,  in  disease  of  the  spinal  cord 
as  locomotor  ataxia,  but  these  are  associated 
rather  with  diarrhoea  or  neuralgia  than  with 
colic. 

It  has  not  yet  been  satisfactorily  demonstrated 
how  the  poison  of  lead  produces  colic.  It  prob- 
ably does  not  act  through  constipation  or 
through  organic  disease  of  the  sympathetic,  but 
whether  it  acts  directly  on  the  intestinal  muscu- 
lature or  nervous  ganglia,  or  by  leading  to  con- 
traction of  the  blood-vessels,  is  a  moot  question. 

Treatment. — Whatever  the  cause,  pain  de- 
mands relief,  all  the  more  that,  if  very  severe,  it 
may  lead  to  serious  collapse,  while  the  excited 
peristalsis,  of  which  it  is  a  symptom,  has  been 
found  to  cause  rupture  of  the  bowel.  When 
intense,  morphia  should  be  injected  subcutane- 
ously,  and  whiffs  of  chloroform  given  until  it 
has  had  time  to  act.  When  less  severe  a  hot 
bath  or  a  warm  poultice  applied  over  the 
abdomen,  with  some  sedative  and  antispasmodic, 
as  morphia  and  chloric  ether  internally,  suffices. 
Pain  being  relieved  there  is  time  to  examine 
quietly  into  the  case  and  to  determine  the  cause, 
and  upon  the  cause  depends  the  scientific  and 
successful  treatment  of  the  condition.  The 
sedative,  moreover,  when  given  in  an  appropriate 
dose,  paves  the  way  by  quieting  irregular  spasm 
for  that  regular  and  harmonious  action  of  the 
musculature  which  leads  to  success.  In  gastric 
colic  the  stomach  must  be  emptied.  If  it  fail  to 
do  so  by  its  own  efforts,  emesis  must  be  en- 
couraged, or  the  stomacli  tube  used. 

In  intestinal  colic  of  any  gravity,  obscurity, 
or  permanence,  the  physician  should,  without 


undue  delay,  associate  himself  with  a  surgeon. 
Where  mere  mechanical  causes  can  be  excluded, 
such  as  hernia,  volvulus,  etc.,  nature's  attempt 
to  empty  the  bowels  must  be  assisted  by  the 
immediate  use  of  rectal  injections,  and  by  the 
administration,  where  vomiting  is  not  actively 
present,  of  non-irritating  purgatives,  such  as 
castor  oil,  calomel,  or  salines. 

Where  fsecal  accumulation  is  within  reach  it 
is  generally  necessary  to  combine  the  use  of  the 
finger  with  the  action  of  the  enema  in  order  to 
get  rid  of  it.  When  legitimate  efforts  have 
failed  to  empty  the  bowel  and  give  permanent 
relief,  there  should  be  no  undue  delay  in  decid- 
ing the  question  in  consultation  with  a  surgeon, 
whether  the  abdomen  is  to  be  opened  or  not  for 
the  detection  and  removal  of  any  obstruction,  or 
for  the  making  of  an  artificial  anus  above  the 
recognised  seat  of  obstruction. 

Appendicular  colic  must  be  dealt  with  by 
removal  of  the  appendix  in  a  quiet  interval. 

Until  relief  is  obtained,  in  acute  cases  it  is 
practically  useless  to  feed  the  patient.  Ice  to 
suck  or  hot  water  to  sip  in  order  to  relieve 
thirst  should  be  given. 

Where  recurring  attacks  occur  from  mal- 
digestion, as  in  bottle-feeding  of  infants,  preven- 
tion must  be  secured  by  proper  dieting. 

Where  colicky  attacks  are  caused  by  catarrh 
or  by  ulceration  of  the  bowel,  appropriate  dieteti- 
cal  and  medicinal  treatment  is  necessary. 

The  colic  said  to  be  associated  with  the  first 
stage  of  peritonitis,  and  the  colics  from  causes 
outside  the  alimentary  canal,  acting  reflexly,  can 
only  be  relieved  by  sedative  treatment  such  as 
morphia  or  the  hot  bath. 

Colica  Pictonum. — Lead  colic,  especi- 
ally common  in  Poiton  (hence  the  name). 

Colitis.  —  Inflammation  of  the  mucous 
membrane  and  also  of  the  deeper-seated  parts  of 
the  colon.  See  Colon,  Diseases  of.  See  also 
Appendix  Vermiformis  {Appendicitis,  Diagnosis); 
Cholera  Nostras  {Diagnosis) ;  Faeces  {in  Ulcer- 
ative Colitis) ;  Stools  {Intestinal  Sand  and 
Gravel) ;  Typhoid  Fever  {Diagnosis  from  Ulcer- 
ative Colitis). 

Coila.gfen. — A  substance  of  which  non- 
elastic  fibres  are  composed,  allied  to  the  proteids 
(but  not  yielding  tyrosin  when  decomposed), 
having  a  great  affinity  for  carmine  ;  when  boiled 
it  takes  up  water  to  form  gelatin.  (Gr.  KoAAa, 
glue;  yevvav,  to  form.)  See  Physiology,  Tissues 
{Connective  Tissues). 

Collapse. — The  loss,  more  or  less  sudden, 
or  the  great  weakening,  of  most  of  the  signs  of 
vital  activity,  occurring  either  as  the  last  stage 
of  shock  or  as  the  result  of  a  severe  disease  {e.g. 
cholera)  or  a  long-continued  one  (typhoid  fever). 
See  Shock  {Definition).  See  also  Cholera, 
Epidemic  {Treatment,  Collapse) ;  Labour,  Post- 
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l^ARTUM  HAEMORRHAGE  {Fost,-h(riiiorrha,gic  Col- 
hipse) ;  Labour,  Injuries  to  the  Generative 
Organs  {Rupture  of  Ute?'ux) ;  Labour,  Injuries 
TO  the  Generative  Organs  (Acute  Inversion  of 
Uterus) ;  Pancreas,  Diseases  of  {Hemorrhage 
in) ;  PuERPERiUM,  Pathology  {Sudden  Death) ; 
Temperature  {Alterations,  Depression). 

Colles'  Fracture.  See  Wrist-Joint 
Injuries  {Fractures  of  the  Boiws  of  the  Fore- 
arm). 

Colles'  Law. — The  fact  that  a  woman 
(not  apparently  sutt'ering  from  syphilis)  wlio  has 
given  birth  to  a  syphilitic,  child  may  suckle  it 
without  risk  of  becoming  infected  ;  it  is  sup- 
posed to  be  due  to  maternal  immunisation  by 
small  doses  of  the  syphilitic  virus  received 
tiirough  the  placental  connections ;  it  is  not  an 
absohite  law,  for  exceptions  have  been  reported 
(CJ.  Novy,  Zentrlbl.  f.  Gynak.  xxx.  590,  1906). 
See  Beaumes'  Law  ;  Pregnancy,  Affections 
and  Complications  {Syphilis). 

Col  ley's  Operation.  See  Palate, 
('i>El"r  {Operative  Treatment). 

Collier's  Bronchitis.   See  Bronchi, 

Bronchitis  ( CI/,  ron  ic ) . 

Colliquative  Necrosis.— A  post- 
necrotic tissue-cliange  in  wliich  softening  and 
liquefaction  without  decomposition  occur,  e.g.  in 
tiie  cerebral  tissues  after  embolism. 

Collodia.  —  Solutions  of  pyroxylin  or 
soluble  gun-cotton  (CgH5,(NO.,),,05)  in  ether  or  in 
a  mixture  of  etiier  and  alcohol.    See  Collodion. 

Collodion. — The  official  collodvum  is  a 
solution  of  dinitro-celiulose  (C,;Hg(N0.,).,05)  or 
pyroxylin,  in  ether  and  alcohol ;  from  this, 
collodvum  flexile  is  obtained  by  the  addition  of 
Canada  balsam  and  castor  oil.  Collodivni  vesi- 
cans  contains  1  part  of  pyroxylin  dissolved  in  40 
parts  of  Li(juor  P^pispasticus.  Clollodion,  when 
|)aiuted  on  the  skin,  rapidly  dries  and  forms  a 
]irotective  film;  so  it  is  used  for  closing  small 
wounds,  for  attaching  dressings,  for  protecting 
irritated  parts  from  the  air,  and  for  the  local 
application  of  medicines,  such  as  cantharides, 
carltolic  acid,  iodoform,  mercury,  creosote,  iron, 
lead,  tannic  acid,  etc.  See  Aseptic  Treatment  ; 
Colloid  ;  Gossypium  ;  Pharmacology  ;  Pre- 
scribing. 

Colloid  Degeneration.— The  for- 
mation of  a  semi-solid,  structureless,  jelly-like 
substance  (colloid)  in  epithelial  cells,  especially 
in  those  of  the  thyroid  gland  and  in  cancers  ; 
colloid  has  no  fixed  chemical  constitution,  but  it 
is  not  identical  with  mucin  (for  it  is  precipitated 
by  tannic  acid,  but  not  by  alcohol  and  acetic 
acid).  See  Choroid,  Diseases  of  {Choroidal 
Degeneration) ;  Fluids,  Examination  of  {Ovarian 
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Cysts) ;  Peritoneum,  Tumours  (C'o//o;VZ  Cancer); 
Stomach  and  Duodenum,  Diseases (A"efj  Growths, 
Carcino7n<ita). 

Colloid  Milium.  See  Tumours  of  the 
Skin  {llenign,  Culloiil-M  Hi  am). 

Colloid,  Styptic— A  preparation  con- 
taining tannic  acid  (20  parts),  alcohol  (5  parts), 
stronger  ether  (20  parts),  and  collodion  (55 
parts);  xylo-styptic  ether  (U.S.  Pharmacopoeia). 

Collunaria. — Nasal  douches  or  washes 
(Latin,  coliuo,  1  wash). 

Collutorium. — A  mouth  wash  or  gargle 
(Latin,  coliuo,  I  wasli). 

Collyria. — Eye-salves  or  eye-washes  (Gr. 
KuAAi'/Koi',  an  eye-salve). 

Coloboma. —  Coloboma  (Gr.  ko\o/36<;, 
mutilated)  signifies  a  defect,  and  more  especially 
a  congenital  fissure  or  defect  of  some  part  of  the 
eye,  e.g.  of  the  eyelid  (C.  palpebrce  or  hlepharo- 
coloboma),  of  the  iris  (C.  iridis),  of  the  choroid 
(C.  choroidis),  of  the  lens  (C.  lentis),  or  of  the 
retina  {C.  retince).  Fissure  of  the  lobule  of  the 
ear  is  kno\vn  as  Coloboma  lobuH.  See  Cheek, 
Fissure  op  ;  Choroid,  D  ISEASES  OF  {Congenital 
Affections) ;  Eyelids,  Affections  op  {Congenital 
Defects) ;  Iris  and  Ciliary  Bodies  {Congenital 
Abnormalities  of  the  Iris) ;  Lens,  Crystalline 
{Coloboma)  ;  Mental  Deficiency  {Coloboma 
iridis  in) ;  Palate  {Congenital  Malfor7nations  of 
Mouth) ;  Retina  and  Optic  Nerve  {Congenital 
A  bnormalities). 

ColOCynth.  See  Pharmacology  ;  Toxi- 
Colo(.:y  {Abort if ac ients). — Colocynthidis  Pul2m  is 
derived  from  Citrulluscolocynthis,  the  bitter  apple. 
It  contains  colocynthin,  a  neutral  crystalline 
glucoside,  and  various  resinous  substances.  Its 
jwejjarations  are  : — 1.  Extractmn  Colocynthidis 
Compositum.  Contains  also  Barbados  aloes  and 
scammony.  Dose — 2-8  gr.  2.  Pilula  Colocyn- 
thidis Composita.  Contains  also  Barbados  aloes 
and  scammony.  Dose — 4-8  gr.  3.  Pilula 
Colocynthidis  et  Hyoscyami.  Same  formula  as 
the  last  witli  extract  of  hyoscyamus  added. 
Dose — 4-8  gr. 

Colocynth  is  a  very  efficient  and  widely  used 
hydragogue  cathartic.  It  causes  a  large  increase 
of  intestinal  secretion,  and  stimulates  the  whole 
length  of  the  bowel.  It  causes  considerable 
griping  if  given  alone,  and  the  pill  with  hyoscy- 
amus is  therefore  most  commonly  employed. 
It  is  too  irritating  to  be  given  repeatedly  over 
long  periods  ;  but  whenever  a  free  purging  of 
the  whole  intestinal  tract  is  required  no  better 
drug  is  to  be  found. 

Colon,  Diseases  of. 

Inflammation  and  Ulceration  .  .  178 
Simple  Colitis  .  .  •  •  .178 
Membranous  Colitis      .        -       •  .179 
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Ulcerative  Colitis  .  .  .  .181 

Other  Varieties   .  .  .  .  .183 

Dilatation  ov       .  .  .  .  .184 
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See  also  Abdomen,  Injuries  op  (Lesions  of  the 
Intestine)  ;  Gastro  -  Intestinal  Disorders  of 
Infancy  {Congenital  Dilatation  of  the  Colon) ; 
Intestines,  Surgical  Affections  of  {Strictures) ; 
Liver,  Tropical  Abscess  {Rujiture  into  Colon) ; 
Physiology,  Food  and  Digestion  {Large  In- 
testine) ;  Typhoid  Fever  {Symptoms,  "  Bell 
Sound  "). 

Inflammation  and  Ulceration  —  1.  Simple 
Colitis. — The  colon  may  be  the  seat  of  a  simple 
catarrhal  inflammation  comparable  to  a  gastritis 
or  a  bronchitis.  If  in  such  a  case  the  inflamma- 
tion extends  low  enough,  a  rectal  examination 
with  a  speculum  will  show  the  mucous  mem- 
brane to  be  intensely  injected,  of  a  light  red 
colour,  swollen,  and  secreting  a  thick  mucus. 
The  description  of  Wilks  and  Moxon  gives  a 
very  good  picture  of  the  state  of  things  seen 
after  death.  They  mention  a  "  case  attended 
by  discharge  of  mucus  and  blood  where  after 
death  the  whole  internal  surface  of  the  colon 
presented  a  highly  vascular  soft  red  surface 
covered  with  tenacious  mucus  or  adherent 
lymph,  and  here  and  there  showing  a  few  minute 
points  of  ulceration.  The  coats  also  were  much 
swollen  by  exudation  into  the  mucous  and  sub- 
mucous tissues." 

There  are  two  varieties  of  simple  colitis,  viz. 
that  which  occurs  either  by  extension  from 
neighbouring  parts  or  in  association  with  some 
grave  morbid  condition,  and  that  which  is 
unassociated  with  any  other  serious  malady. 
This,  which  has  been  called  acute  jn-invxry  colitis, 
will  now  be  described. 

Symptoms. — The  main  symptom  is  diarrhoea, 
which  may  come  on  suddenly ;  there  is  much 
mucus  in  the  stools,  and  often  blood  also,  even 
in  considerable  quantities.  At  first  there  may 
be  absolutely  no  fsecal  matter,  but  as  the  patient 
improves  the  motions  contain  more  faeces  and 
less  mucus.  The  blood  is  mostly  fluid  and  but 
little  changed,  so  that  we  may  infer  that  it  has 
but  recently  left  the  vessels,  and  has  come, 
therefore,  from  the  large  intestine.  Often  the 
mucus  is  in  little  lumps.  Triple  phosphate 
crystals  may  be  seen  on  microscopical  examina- 
tion, and,  more  rarely,  oxalate  of  lime,  cholesterin, 
and  Charcot's  crystals.  The  bowels  may  be 
open  many  times  a  day,  and  although  tenesmus 
is  not  a  striking  feature,  it  may  be  pi'esent.  A 
rectal  examination  reveals  nothing  abnormal 
except  that  the  mucous  membrane  may  feel  a 
little  rough.  Abdominal  pain  is  a  very  common 
symptom ;    it  comes  on  in  paroxysms,  often 


associated  with  defajcation,  but  it  bears  no 
relationship  to  food.  It  is  of  a  griping  character, 
often  very  severe,  and  it  nearly  always  follows 
the  course  of  the  colon.  Between  the  attacks 
the  patient  may  be  free,  but  he  sometimes  com- 
plains of  a  dull  pain.  Abdominal  tenderness  is 
usually  present ;  a  very  common  seat  for  it  is 
over  the  sigmoid  flexure,  but  the  whole  colon,  or 
even  the  whole  abdomen,  may  be  tender.  There 
may  be  considerable  pyrexia  even  when  there  is 
much  diarrhoea  and  loss  of  blood.  The  pulse  is 
rapid,  and  in  a  severe  case  small,  soft,  and 
running.  The  abdomen  is  not  much  distended, 
and  sometimes  nausea,  vomiting,  and  loss  of 
appetite  are  present.  The  tongue  is  furred,  and 
the  fur  is  nearly  always  a  pure  white,  while  in 
many  diseases  with  which  colitis  might  be  con- 
founded it  is  a  brownish  white.  There  is  often 
much  mental  depression  ;  the  sufferer  from  this 
disease  exaggerates  trifles  and  takes  a  gloomy 
view  of  life.  In  some  cases  the  neurotic  element 
is  very  marked,  and  we  are  forcibly  reminded  of 
the  chronic  neurotic  dyspeptic.  Many  of  these 
neurotic  patients  are  men  who  may  be  said 
almost  to  live  for  their  illness,  and  they  are 
usually  most  difficult  to  cure. 

Simple  colitis  is  by  no  means  always  so  severe 
as  this  description  might  lead  the  reader  to 
expect,  but  the  difference  is  only  one  of  degree. 
The  majority  of  cases  are  mild,  but,  on  the  other 
hand,  the  diarrhoea  may  be  uncontrollable,  and 
the  patient  may  die  from  exhaustion. 

The  treatment  consists  in  keeping  the  patient 
absolutely  in  bed  until  the  diarrhoea  has  stopped, 
the  motions  are  well  formed,  blood  is  no  longer 
passed,  and  the  temperature  is  normal ;  and 
longer  still  if  he  has  had  a  severe  attack. 
Warmth  to  the  abdomen  is  very  desiraVjle.  He 
should  consume  nothing  but  milk,  and  should 
not  take  more  than  two  fluid  ounces  at  a  time. 
The  total  daily  amount  will  depend  upon  the 
acuteness  of  the  attack  and  the  general  condition 
of  the  patient.  A  good  way  of  checking  the 
diarrhoea  is  to  give  some  laudanum  or  chlorodyne 
with  fifteen  or  twenty  grains  of  carbonate  of 
bismuth  suspended  in  some  mucilage  every  four 
hours ;  the  compound  kino  powder  is  also  very 
valuable.  If  these  drugs  fail,  a  starch  and 
opium  enema  will  often  succeed.  Should  opium 
be  for  any  reason  contra-indicated,  compound 
catechu  powder  is  very  useful.  But  all  astrin- 
gent drugs  should  be  omitted  as  soon  as  pos- 
sible, for  the  constipation  that  follows  colitis 
is  often  very  troublesome.  It  is  best  relieved 
by  a  rectal  injection  of  six  or  eight  ounces  of 
warm  olive  oil  or  a  drachm  of  glycerine.  A 
long  holiday  among  new  and  interesting  sur- 
roundings greatly  aids  the  convalescence  in 
neurotic  cases. 

The  diagnosis  is  not  usually  difficult.  The 
disease  is  known  from  ulcerative  colitis  by  its 
sudden  onset,  by  the  large  amount  of  mucus  in 
the  motions,  by  the  fact  that  blood  appears 
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early,  and  also  by  the  fact  that  under  appro- 
priate treatment  the  case  nsually  yields.  In 
England  (imte  dysentery  is  hardly  likely  to  lead 
to  a  mistake,  but  the  meat-washing  character  of 
the  stools,  the  burning  pain  in  the  rectum,  the 
intense  tenesmus,  and  the  constant  desire  to  go 
to  stool  even  when  nothing  is  passed,  should 
prevent  mistake.  It  is,  however,  important  to 
remember  that  in  England  we  often  see  severe 
cases  of  colitis  in  persons  who  have  had  dysentery 
abroad,  and  under  strict  treatment  these  cases 
recover  completely.  Enterica,  vialignant  disease 
of  tlie  bowel,  and  arstnical  poisoning  may  all 
give  rise  to  errors  of  diagnosis. 

The  prognosis  is  as  a  rule  good,  and  acute 
cases  are  soon  well,  but  in  cases  that  have  been 
allowed  to  become  chronic — and  often  the  disease 
has  lasted  many  months  before  it  is  taken 
seriously  in  hand — the  patients  require  rest  in 
bed  and  milk  diet  for  many  weeks  before  re- 
covery is  complete  ;  and  it  should  be  remem- 
bered that  few  patients  are  kept  in  bed  too  long, 
but  that  many  are  not  kept  in  bed  long  enough. 
The  more  neurotic  a  patient  is,  the  worse  is  the 
prognosis,  and  some  neurotic  women  seem  never 
to  lose  the  disease  in  spite  of  the  most  careful 
treatment. 

That  colitis  which  occurs  either  by  extension 
from  neighbouring  parts  or  in  association  with 
some  grave  morbid  condition  need  not  detain  us 
long,  for  it  is  generally  marked  by  the  diseases 
of  which  it  forms  a  part.  I  have  come  across 
the  following  varieties  : — 

I  have  seen  the  colon  actually  inflamed  in  a 
case  in  which  there  was  acute  gastritis  due  to 
the  swelling  of  an  acid.  The  stomach  was  in 
contact  with  the  colon,  and  the  colitis  appeared 
to  be  due  to  direct  extension  of  inflammation, 
for  all  coats  were  implicated. 

Sometimes  direct  irritation,  such  as  enormous 
doses  of  purgatives,  will  cause  colitis,  and  in 
some  cases  of  arsenical  or  mercury  poisoning 
colitis  is  found  which  is  pi'obably  due  to  excre- 
tion of  the  metal  into  the  lai'ge  intestine  after 
it  has  been  absorbed  higher  up  in  the  alimentary 
canal. 

Acute  colitis  may  be  associated  with  septic  or 
pyoemic  ccmditions.  As  an  instance  I  may  men- 
tion the  case  of  a  woman  who  had  pelvic 
abscesses  and  peritonitis  following  gonorrhoea. 
She  died  from  exhaustion.  In  the  caecum  and 
for  two  feet  beyond  it  the  mucous  membrane 
was  sloughing,  and  from  beyond  this  to  the  anus 
the  colon  was  acutely  inflamed,  its  walls  were 
axlematous  and  thickened,  its  mucous  surface 
was  greyish  yellow  with  patches  of  submucous 
luemorrhage  ;  the  mucous  membrane  was  separ- 
ating in  shreds  in  many  places. 

Acute  colitis  is  a  rare  complication  of  Brighf's 
disease,  and  it  may  be  that  this  form  should  be 
regarded  as  the  eaidy  stage  of  ulcerative  colitis, 
which  is  a  recognised  complication  of  Bright's 
disease.    This  form  of  acute  colitis  is  often  over- 


looked because  the  diarrhoea  due  to  it  may  be 
attributed  to  the  purgatives  so  often  given  in 
Bright's  disease,  to  uraemia,  and  very  little  stress 
can  be  laid  upon  blood  in  the  motions,  because 
patients  with  Bright's  disease  may  bleed  from 
their  intestinal  tract. 

Colitis  may  in  very  rare  cases  be  associated 
with  pneumonia,  and  occasionally  a  lardaceous 
colon  becomes  acutely  inflamed. 

2.  Membranous  Colitis. — Two  distinct  varie- 
ties exist,  one  which  might  be  termed  dyspeptic 
membranous  colitis,  and  another  which  is  always 
associated  with  some  other  grave  condition,  or  is 
due  to  direct  injury,  and  therefore  might  be  called 
secondary  membranous  colitis.  It  is  not  usual 
to  include  under  membranous  colitis  those  cases 
of  constipation  in  which,  when  the  bowels  are 
open,  shreds  of  coherent  mucus  are  passed  with 
or  without  hard  masses  of  fajcal  matter  ;  such 
cases  are  common  enough. 

Dyspeptic  membranous  colitis  is  so  called 
because  the  sufferers  from  it  complain  much  of 
dyspepsia  and  they  pass  membranes  from  the 
anus. 

The  patients  are  usually  over  twenty  years  of 
age  ;  the  disease  is  commoner  in  women  than  in 
men,  and  in  private  than  in  hospital  practice. 
In  children  it  is  excessively  rare,  for  Edwards 
found  that  out  of  111  cases  only  6  were  under 
the  age  of  ten.    The  distinguishing  feature  of 
it  is  that  membranes,  which  the  patient  usually 
calls  skins,  are  passed  from  the  anus.  They 
are  usually  white,  but  may  be  brown  from  faecal 
staining.    In  extreme  cases  the  membrane  forma 
a  complete  tubular  cast  of  the  intestine,  usually 
varying  from  one  to  six  inches  long,  but  such 
tubes  have  been  known  to  be  much  longer,  and 
sufficiently  thin  and  tenacious  to  permit  of  their 
being  held  up.    The  wall  of  the  tube  may  be 
laminated,  and  fa)ces  may  be  found  between  the 
laminaj,  showing  that  they  have  been  laid  down 
at  intervals.    Faecal  matter  may  also  be  found 
in  the  tubes,  the  diameter  of  which  may  be  any- 
thing up  to  1  i  inch.    The  thickness  of  the  wall 
may  be  anything  up  to  a  quarter  of  an  inch. 
Either  with  or  without  the  tubes,  shreds  of  all 
shapes  and  sizes  may  be  passed,  but  in  essential 
characters  they  are  the  same  as  the  tubes. 
Often  several  pieces  of  membrane  are  passed 
rolled  up  into  a  ball.    Under  the  microscope 
the  membranes  are  structureless  and  transparent; 
embedded  in  them  may  be  seen  minute  fragments 
of  food  and  fiieces,  some  cells,  free  nuclei,  micro- 
organisms, phosphates,  and  cholesterin  crystals. 
The  cells  are  apparently  the  epithelial  cells  of 
the  intestine  that  have  undergone  fatty  de- 
generation.    When  the  inner  surface  of  the 
membrane  is  magnified  it  appears  reticulate,  and 
presents  at  regular  intervals  depressions  or  even 
pei'forations  that  clearly  correspond  to  Lieber- 
kuhn's  follicles,  and  sometimes  it  is  evident  that 
the  cells  lining  the  crypts  have  been  cast  oflP 
with  them.    Chemically  the  membrane  consists 
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of  mucus,  and  is  a  coagulated  secretion  of  the 
intestinal  mucous  membrane. 

The  patients  who  suffer  from  this  disease  are 
usually  neurotic  dyspeptics  of  a  depressed  turn 
of  mind,  and  liable  to  attacks  of  constipation. 
They  are  poor  eaters,  believing  that  first  this 
and  then  that  article  of  food  disagrees  with 
them,  so  that  their  diet  soon  becomes  very  re- 
stricted in  clioice  and  quantity ;  they  are  usually 
thin,  anaemic,  and  complain  of  the  cold  ;  the 
tongue  is  pale  and  a  little  furred,  the  bowels  are 
frequently  rather  constipated,  and  the  constipa- 
tion may  alternate  with  attacks  of  diarrhoea. 
Suft'erers  from  membranous  colitis  are  as  a  rule 
taciturn ;  they  rarely  have  buoyant  spirits ; 
they  take  a  gloomy  view  of  life,  and  exaggerate 
the  importance  of  trifles.  These  symptoms  and 
this  frame  of  mind  are  constantly  with  the  patient, 
but  there  are  e.tacerbations  from  time  to  time 
during  which  there  is  much  additional  pain, 
usually  griping,  generally  along  the  course  of 
the  colon,  and  often  coming  on  a  long  while  after 
food.  During  these  exacerbations  flatulence  is 
troublesome,  loss  of  appetite  and  constipation 
are  very  marked ;  the  patient  may  complain  of 
nausea  or  suffer  from  actual  vomiting ;  the 
tongue  is  very  furred  and  may  be  red,  and  the 
mental  depression  and  feeling  of  weariness  are 
very  pronounced.  After  this  state  of  things  has 
gone  on  for  a  week,  the  patient  notices  that  she 
has  passed  a  considerable  quantity  of  "  skins." 
In  a  mild  case  the  patient  is  in  the  intervals 
between  these  attacks  restored  to  feeble  health 
without  the  passage  of  any  membrane,  but  in 
other  cases  some  but  less  membrane  is  passed 
in  between  these  exacerbations  of  the  disease. 
When  passing  membranes  the  patient  is  as  a 
rule  excessively  constipated,  and  frequently  takes 
enormous  quantities  of  pui'gatives.  The  act  of 
defcBcation  is  often  excessively  painful.  I  have 
known  a  patient  sit  on  the  water-closet  for  a 
couple  of  hours  suffering  from  agonising  griping 
pain  before  a  motion,  consisting  of  enough  blood 
and  membranes  to  flU  a  half-pint  measure,  was 
passed.  This  patient  often  had  to  take  a 
morphia  injection  during  defsecation,  and  twice 
she  fainted  in  the  water-closet.  As  a  rule  a 
rectal  examination  reveals  nothing  abnormal. 
Only  in  mild  cases  does  the  opening  of  the 
bowels  relieve  the  symptoms  from  which  the 
patient  suff"ers. 

Women  who  complain  of  membranous  colitis 
are  particularly  prone  to  sufTer  from  amenorrhoea 
and  pelvic  troubles  ;  indeed,  almost  every  case 
that  consults  a  general  physician  has  been  pre- 
viously under  the  care  of  a  gynfecologist.  Most 
of  these  patients,  if  severely  ill,  are  valetudi- 
narians who  drag  out  their  lives  passing  from  one 
health  resort  to  another,  and  many  of  them 
have  enteroptosis  or  prolapse  of  the  intestines. 

Treatment. — Between  the  attacks  the  patient 
should  in  all  respects  lead  as  healthy  a  life  as 
possible.    She  should  take  plenty  of  exercise. 


Kiding  or  playing  golf  is  infinitely  preferable  to 
dull  solitary  walks  taken  merely  for  the  sake  of 
taking  exercise.  The  diet  should  be  ample ; 
most  of  these  patients  decline  first  one  article  of 
food  and  then  another,  until  at  last  they  are 
not  only  underfed,  but  their  digestive  powers 
are  overtaxed  in  one  particular  direction.  An 
obviously  indigestible  dietary  should  be  avoided, 
but  otherwise  the  patient  should  partake  of 
whatever  is  put  before  her.  It  should  be  well 
cooked,  and  the  meals  must  be  as  tempting  as 
possible  ;  they  should  be  at  regular  times.  Van 
Noorden  thinks  that  there  should  be  plenty  of 
coarse  vegetables  and  fruit  so  as  to  mechanically 
act  upon  the  colon.  The  patient  should  go  to 
bed  early,  and  have  eight  hours'  sleep.  All 
these  patients  are  worse  if  they  are  idle ;  they 
should  always  have  some  occupation.  Purga- 
tives should  be  avoided,  for  they  are  particularly 
liable  to  cause  indigestion  ;  the  bowels  should 
be  kept  open  by  going  to  the  water-closet  regu- 
larly at  the  same  time  every  day,  by  healthy 
living,  and  if  necessary  by  a  little  abdominal 
massage  before  rising  in  the  morning.  A  holiday 
and  change  of  scene  to  some  such  bracing  place 
as  Switzerland  or  Norway  is  often  of  the  greatest 
benefit.  Indeed,  these  patients  derive  much 
benefit  from  such  a  holiday  even  when  they  are 
not  passing  membranes.  During  the  period 
when  they  are  passed  it  is  particularly  important 
not  to  give  purgatives  by  the  mouth  ;  but  if  the 
constipation  be  extreme  and  the  griping  pain 
severe,  considerable  relief  may  be  afforded  by  a 
rectal  injection  of  a  drachm  of  glycerine  or  half 
a  pint  of  warm  oil  or  soap  and  water.  For  a 
severe  case  rest  in  bed,  morphia  injected  subcuta- 
neously,  and  the  application  of  hot  fomentations 
to  the  abdomen,  may  be  necessary  ;  but  opiates 
should  not  be  prescribed  unless  they  are  abso- 
lutely necessary,  for  not  only  do  they  increase 
the  constipation,  but  sufferers  from  membran- 
ous colitis  are  just  the  sort  of  people  who  may 
have  become  addicted  to  an  excessive  use  of 
these  agents. 

Probably  future  experience  will  show  that 
when  the  patient  has  tried  all  other  means  of 
relief  without  success,  and  when  suftering  is  so 
great  that  life  is  a  burden,  that  the  best  treat- 
ment is  to  open  the  colon  on  the  right  side,  and 
thus  give  the  diseased  bowel  complete  rest. 
The  artificial  anus  may  then  be  closed.  I  be- 
lieve the  first  published  case  in  which  this  treat- 
ment was  adopted  was  one  brought  before  the 
Clinical  Society  by  Mr.  Golding-Bird  and  myself 
in  1895,  and  since  then  other  authors  have 
published  cases  and  Mr.  Golding-Bird  and  I 
have  brought  two  others  before  the  Clinical 
Society.  The  small  experience  we  have  at 
present  of  this  method  of  treatment  appears 
to  show  that  the  artificial  anus  should  be  left 
open  for  at  least  six  months.  This  obviously  in 
many  cases  will  prevent  this  treatment,  for  it  is 
exceptional  to  find  a  colotomy  plug  fit  so  well 
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that  the  patient  can  carry  on  her  employment. 
Still,  the  piililished  cases  are  on  the  whole 
encouraij;inii,  and  one  of  our  patients  appears  to 
be  permanently  cured.  We  have  found  that  it 
is  quite  unnecessary  to  wash  out  the  bowel  from 
the  artificial  to  the  natural  anus.  In  more  than 
one  case  the  formation  of  membrane  ceased 
when  the  bowel  was  attached  to  the  colotomy 
wound,  even  before  it  was  opened,  showing 
apparently  a  reflex  arrest  of  the  morbid  process. 
This  quite  accords  with  what  we  have  said  as 
to  the  importance  of  the  neurotic  element  in 
meml)ranous  colitis. 

Recently  Einhorn  has  adopted  the  following 
method  of  treatment.  During  the  attacks  he 
orders  rest  in  bed,  gives  some  opium  ;  between 
the  attacks  he  injects  eight  to  fifteen  ounces  of 
warm  olive  oil  mto  the  bowel  every  night.  This 
the  patient,  if  possible,  retains.  These  injections 
are  given  nightly  for  three  weeks,  and  are  then 
gradually  reduced  in  frequency  till  one  only  is 
given  every  week  for  five  or  six  months. 

Secondary  mevihranous  colitis  is  not  of  much 
clinical  importance,  for  the  maladies  with  which 
it  is  associated  are  so  severe  as  to  mask  any  dis- 
comfort due  to  the  membranous  colitis.  As 
dyspeptic  membranous  colitis  is  rarely  fatal,  the 
])'hrase  membranous  colitis  as  used  in  the  dead- 
house  nearly  always  refers  to  the  secondary 
form  ;  on  the  other  hand,  the  phrase  as  used  in 
l)ractice  nearly  always  refers  to  the  primary 
form,  for  patients  affected  with  the  secondary 
variety  do  not  often  pass  much  membrane. 

Direct  irritation  may  cause  secondary  mem- 
branous colitis,  as  in  the  cases  in  which  it  has 
followed  viercurial  poisoning,  in  which  condition 
it  is  almost  certain  that  the  membranous  colitis 
is  due  to  the  excretion  of  mercui-y  into  the  large 
intestine.  It  may  also  be  sejitir,  as  in  the  case 
of  a  woman  who  died  of  puerperal  fever,  and  in 
whom  the  whole  of  the  large  intestine  was 
buried  by  a  greenish-black  membrane.  Second- 
ary membranous  colitis  may  also  be  associated 
with  Jh'i(/ht's  disease,  pneumonia,  diabetes,  and 
cancer,  and  it  is  said,  too,  with  other  specific 
fevers  and  tubercle.  Fat  necrosis  of  the  peri- 
tonevnu  has  been  seen  in  cases  of  membranous 
colitis. 

3.  Ulcehative  Colitis. — The  colon  is  fre- 
quently ulcerated  as  a  result  of  typhoid  fever, 
dysentery,  tuberculosis,  or  malignant  disease ; 
l}ut  from  time  to  time  we  meet  with  cases  in 
which  this  part  of  the  bowel  is  extensively 
ulcerated  quite  apart  from  any  of  these  diseases. 
Observation  at  the  bedside  has  shown  that 
nearly  all  patients  in  whom  this  independent 
ulceration  is  found  after  death  have  during  life 
presented  such  a  grouping  of  symptoms  as  to 
enable  us  to  predict  that  the  colon  would 
be  found  ulcerated.  To  this  disease,  with 
its  characteristic  symptoms  and  characteristic 
morbid  anatomy,  the  name  simple  ulcerative 
colitis,  or,  more  shortly,  ulcerative  colitis,  is 


applied.  It  is  a  bad  name,  because  the  colon  is 
ulcerated  in  other  diseases  ;  but  it  is  so  gener- 
all}^  used  that  much  confusion  would  be  caused 
by  any  alteration  of  it  at  present. 

The  cause  of  this  disease  is  luiknown,  but  it 
is  probably  due  to  a  micro-organism ;  and  possibly 
different  varieties  of  it  are  caused  by  different 
but  closely  allied  micro-organisms.  It  appears 
to  be  more  common  in  asylums  than  in  ordinary 
practice,  but  otherwise  nothing  certainly  is 
known  of  its  relationships  except  that  it  is  often 
associated  with  Bright's  disease,  but  it  is  said  in 
olden  days  to  have  been  associated  in  asylums 
with  typhus.  Statistics  would  seem  at  first 
sight  to  show  that  it  has  been  more  commonly 
met  with  of  late  years  than  formerly,  but  this 
is  probably  due  to  the  fact  that  we  have  only 
recently  learned  to  recognise  it. 

It  is  not  a  disease  of  childhood  nor  of  old  age, 
for  the  patients  are  usually  Ix'tween  2-5  and  55 
years  old ;  it  is  e(|ually  conunon  in  men  and 
women. 

Symptoms. — It  is  nearly  always  the  state  of 
the  bowels  which  seriously  directs  a  patient's 
attention  to  his  illness.  The  first  symptom 
which  he  remembers  is  usually  abdominal  pain, 
generally  griping,  sometimes  very  sharp  and 
severe,  and  often  sudden  in  its  onset.  Soon  it 
disappears,  only  to  reappear  later.  The  duration 
of  these  painful  attacks  varies  from  a  few 
minutes  to  many  hours,  and  their  alternate 
appearance  and  disappearance  is  very  character- 
istic. The  pain  is  always  referred  to  the  front 
of  the  abdomen,  but  its  exact  position  varies  in 
different  cases,  and  also  in  different  attacks  in 
the  same  patient.  Occasionally  there  is  also 
pain  in  the  back  and  loins  ;  and  once  I  have 
known  a  patient  comj^lain  of  such  severe  pain 
in  the  front  and  the  sides  of  the  chest  that  she 
was  incorrectly  thought  to  have  pleurisy  as  well 
as  ulcerative  colitis.  In  acute  cases  the  fii'st 
attack  may  be  excruciatingly  severe,  but  often 
it  does  not  cause  much  suffering ;  the  intensity 
of  the  pain,  however,  increases  in  each  succeed- 
ing attack.  In  the  interval  between  the  attacks 
the  patient  is  usually  quite  free,  or  he  may  com- 
plain of  a  dull  pain  in  the  abdomen.  It  should 
be  mentioned  that  the  pain  bears  no  relation- 
ship to  the  ingestion  of  food,  but  is  commonly 
worse  when  the  bowels  are  open.  The  mere 
presence  of  ulcers  is  insufficient  to  explain  the 
pain,  for  it  is  conmionly  absent  in  typhoid  fever; 
it  is  probably  due  to  some  peculiarly  irritating 
ingredient  of  the  contents  of  the  intestines, 
which  stimulates  the  nerves  exposed  on  the  fioor 
of  the  ulcer,  and  thus  sets  up  irregular  peri- 
staltic contractions.  In  the  majority  of  cases 
there  is  no  abdominal  tenderness ;  when  this  is 
present  it  is  rarely  intense,  and  most  often  it  is 
especially  marked  over  some  part  of  the  colon. 

The  presence  of  severe  diarrhoea — sometimes 
interrupted  by  short  periods  of  constipation — is 
almost  of  equal  symptomatic  importance  to  the 
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pain  ;  it  is  often  the  first  symptom  noticed,  and 
these  two  symptoms  are  never  absent  through- 
out the  whole  of  a  case.  The  frequency  with 
which  the  bowels  are  open  commonly  varies 
between  two  and  about  a  dozen  times  in  the 
twenty-four  hours.  Although  the  act  of  defteca- 
tion  is  often  accompanied  by  abdominal  pain, 
there  is  rarely  the  intense  tenesmus  character- 
istic of  dysentery,  nor  have  I  heard  of  a  patient 
complaining  of  that  almost  constant  desire  to  go 
to  stool  which  is  so  frequent  in  a  severe  dys- 
enteric attack.  If  the  case  is  mild  an  occasional 
solid  motion  may  be  passed,  but  the  evacuations 
are  nearly  always  fluid,  dark,  foul-smelling,  and 
of  a  consistency  varying  between  that  of  slime 
and  water.  So  far  as  my  experience  goes,  they 
never  resemble  ordinary  dysenteric  or  choleraic 
stools ;  indeed  I  think  they  are  so  unlike  that 
the  distinction  is  probably  of  some  diagnostic 
value.  But  it  is  only  right  to  add  that  some  of 
those  whose  work  lies  chiefly  in  asylums  regard 
the  ulcerative  colitis  they  see  as  a  variety  of 
dysentery.  Blood  is  commonly  present,  some- 
times in  considerable  quantities,  so  that  the 
patient  describes  the  motions  as  being  like  red 
currant  jelly,  sometimes  only  in  traces.  It  is 
more  often  fluid  than  solid,  and  is  usually  bright 
red,  showing  that  the  bleeding  has  been  recent. 
Commonly  it  is  passed  with  the  motion,  although 
not  intimately  mixed  with  it.  The  clots  may 
be  of  such  a  shape  as  to  suggest  that  they  have 
recently  come  from  the  floor  of  an  ulcer. 

When  diarrhoea  is  present  very  little  ffecal 
matter  is  seen  in  the  motions,  and  what  there  is 
consists  of  a  few  small  lumps  scattered  about  in 
the  fluid.  In  some  cases  a  little  mucus  has 
been  observed,  but  it  is  never  present  in  large 
(]uantities.  Often  shreddy  masses  looking  very 
like  sloughs  are  seen ;  luider  the  microscope 
they  are  generally  structureless ;  probably  their 
structure  has  been  destroj'ed  by  the  action  of 
the  contents  of  the  large  intestine. 

Soon  other  symptoms  are  superadded  to  the 
pain  and  diarrhoea.  The  most  frequent  of  these, 
and  one  of  the  earliest,  is  vomiting.  Often  the 
patients  say  that  they  have  been  vomiting  inces- 
santly, but  under  careful  dieting  and  rest  in  bed 
this  usually  subsides.  Occasionally  it  is  entirely 
absent ;  it  bears  no  relationship  to  the  intensity 
of  the  ulceration.  Thirst,  probably  due  in  part 
to  the  vomiting  and  diarrhoea,  may  be  very 
troublesome.  Nausea,  either  with  or  without 
vomiting,  may  be  complained  of.  The  tongue  is 
usuall}^  covered  with  a  dirty  white  fur ;  but  as 
the  disease  progresses,  it  becomes  red  and  dry 
Avith  a  brown  fur.  If  the  patient  be  seriously 
ill,  his  face  has  the  drawn  expression  character- 
istic of  abdominal  disease.  The  abdomen  is 
commonly  distended,  and  peristaltic  movements 
may  be  visible.  A  rectal  examination  should 
never  be  omitted,  for  it  may  be  possible  to  feel 
the  ulceration,  and  also  to  determine  whether 
malignant  disease  is  present. 


The  general  symptoms  are  such  as  would 
naturally  be  expected.  The  patient  gradually 
becomes  wasted,  anaemic,  and  excessively  weak, 
so  that  he  lies  in  bed  looking  bloodless,  sallow, 
and  extremely  ill.  The  pulse  is  feeble,  and 
haemic  murmurs  may  be  heard.  Irregular 
pyrexia  is  often  present,  the  temperature  rang- 
ing between  100°  and  102°,  but  if  the  patient 
be  very  collapsed  it  may  be  subnormal ;  on  the 
other  hand,  I  have  known  it  as  high  as  104°. 
Towards  the  end  of  the  patient's  life  he  sinks 
into  the  typhoid  state.  The  cause  of  death  is 
usually  exhaustion,  and  in  some  cases  it  is  dis- 
tinctly accelerated  by  haemorrhage.  Occasionally 
perforation  kills.  It  is  noteworthy  that,  although 
ulcerative  colitis  is  frequently  associated  with 
granular  kidneys,  sufferers  from  it  do  not  often 
show  signs  of  urtemia. 

Prog7iosis.  —  This  is  very  grave  —  so  grave, 
indeed,  that  when  patients  appear  to  recover 
from  it,  it  is  quite  an  open  question  whether  the 
diagnosis  was  correct ;  still,  sometimes  patients 
with  every  symptom  of  ulcerative  colitis  do  get 
well.  The  patient  is  usually  dead  in  eight  weeks 
from  the  commencement  of  the  illness.  The 
symptoms  which  especially  indicate  a  speedy 
termination  are  great  tympanites,  much  loss  of 
blood,  very  profuse  diarrhoea,  and  occasionally  a 
high  temperature.  Some  observers  state  that  it 
is  the  cause  of  death  of  a  third  of  the  patients  in 
asylums. 

Diagnosis.  —  I  think  there  is  little  doubt 
that  ulcerative  colitis  is  a  distinct  disease  from 
dysentery,  but  the  matter  cannot  be  absolutely 
settled  while  our  knowledge  of  the  bacteriology 
of  the  two  diseases  is  so  imperfect.  Ulcerative 
colitis  does  not  attack  all  ages ;  the  bowels  are 
never  open  50  or  100  times  a  day;  there  is  no 
severe  tenesmus;  the  motions  are  not  dji^senteric, 
vomiting  is  common,  and  Bright's  disease  is 
often  present.  In  England  the  two  diseases 
are  not  likely  to  be  confounded,  for  acute  dys- 
entery is  not  common,  and  chronic  dysentery  is 
too  long-lasting  to  be  confounded  with  ulcerative 
colitis.  In  actual  practice  the  difficulty  of  dia- 
gnosis is  usually  to  separate  ulcerative  colitis 
from  malignant  disease  of  the  large  intestine, 
from  intestinal  obstruction,  and  from  some  form 
of  primary  ancemia,  but  a  mistake  is  usually 
due  rather  to  a  faulty  examination  of  the  patient 
than  to  any  real  difficulty. 

Morbid  Anatomy. — Any  part  of  the  large 
intestine  may  be  affected,  and  generally  the 
ulceration  has  no  special  distribution.  In  an 
extreme  case  the  muscular  coat  is  exposed,  the 
floor  of  the  ulcers  can  be  seen  distinctly  to  con- 
sist of  bundles  of  muscular  fibres,  and  the  ulcera- 
tion is  so  extensive  that  only  islets  of  mucous 
membrane  are  left  here  and  there ;  often  they 
are  considerably  swollen,  and  consequently  they 
look  taller  than  they  otherwise  would  ;  and  fre- 
quently they  are  more  or  less  stalked  because  of 
the  ulceration  which  undermines  them.  The 
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result  of  this  is  that  a  careless  observer  takes 
the  islets  of  mucous  membrane  for  polypoid 
growths,  and  the  exposed  muscular  coat  for  the 
natural  level  of  the  colon.  The  vessels  of  the 
nnicous  membrane  are  dilated.  The  number  of 
ulcers  varies  from  one  or  two  to  several  dozens  ; 
but  while  ulcers  of  recent  date  are  often  more  or 
less  circular,  and  vary  in  size  from  a  pea  to  a 
five-shilling  piece,  by  the  time  death  occurs  their 
shape  is  usually  very  irregular,  and  they  have 
run  one  into  another.  Attempts  at  repair  are 
very  rare.  Perforations  may  be  very  numerous. 
In  some  cases  the  small  intestine  is  affected  as 
well  as  the  colon,  but  this  is  rare,  and  the  pro- 
cess is  much  more  severe  and  apparently  of 
longer  standing  in  the  colon.  The  liver  is  often 
fatty. 

Associated  Diseases. — I  have  already  mentioned 
that  the  disease  is  common  in  asylums,  and  there 
patients  dying  from  ulcerative  colitis  are  fre- 
quently found  to  have  pneumonia.  Gemmel 
thinks  the  onset  of  pneumonia  always  fatal. 
Outside  asylums,  chronic  Bright's  disease  is  the 
condition  most  frequently  associated  with  ulcera- 
tive colitis,  and  even  in  Gemmel's  asylum,  out 
of  eighty  fatal  cases  of  ulcerative  colitis  the 
kidneys  were  cirrhotic  in  thirty-five.  One  of 
Bright's  original  cases  of  albuminous  nrine  is 
that  of  a  woman  aged  40,  in  whom  the  kidneys 
were  hard,  rough,  and  lobulated,  and  the  large 
intestine  was  ulcerated  throughout.  Pya^mic 
hepatic  abscesses  are  very  rare,  but  occasionally 
a  single  large  hepatic  abscess  occurs  in  association 
with  ulcei'ative  colitis. 

Treatment. — Unfortunately  this  avails  but 
little.  The  patient  must  remain  in  bed  and  be 
kept  warm.  If  the  pain  be  very  severe,  hot 
abdominal  fomentations  are  comforting.  The 
diet  should  consist  of  milk,  and  often  a  little 
brandy  is  required,  l^earing  in  mind  the  abdom- 
inal pain,  and  that  the  diarrhoea  is  often  exces- 
sive, opium  is  probaV)ly  the  best  drug  to  prescribe. 
In  a  severe  case  the  patient  should  be  kept  well 
under  its  influence  ;  it  matters  little  what  pre- 
paration is  given,  care  of  course  being  exercised 
if  the  patient  has  chronic  Bright's  disease.  Half 
or  three-quarters  of  a  pint  of  a  saturated  solu- 
tion of  boracic  acid  at  about  100°  F.  may  twice 
a  day  be  let  to  run  slowly  into  the  bowel  through 
a  long  rectal  tube  introduced  as  far  as  possible 
while  the  hips  are  raised.  Gemmel  uses  salol 
dissolved  in  turpentine  in  the  same  way,  and  he 
attaches  much  importance  to  the  administration 
of  quinine  by  the  mouth.  The  administration  of 
01.  eucalyptus,  in  capsule  form  (m.  v.  t.i.d.),  has 
been  foimd  of  service,  and  deserves  a  further 
trial.  Perhaps  in  suitable  cases  it  would  be  a 
good  thing  to  open  the  colon  on  the  right  side, 
to  let  the  fieces  Vie  dischai-ged  through  the  arti- 
ficial anus,  and  then  to  syringe  through  from  it 
with  some  antiseptic  solution. 

Other  Varieties. — Follicular  ulceration  is  of 
very  little  clinical  importance,  so  it  need  not 


detain  us  long.  It  begins  by  an  accumulation  of 
small  round  cells  in  the  solitary  follicles,  which 
therefore  swell ;  later  they  rupture  and  the 
ulcers  are  formed.  These  ulcers  do  not  extend 
deeply  ;  they  have  sharply  cut  edges,  and  in  a 
well-marked  example  the  gut  is  quite  honey- 
combed with  them,  varying  in  size  from  a  hemp- 
seed  to  a  large  pea.  I  liave  never  met  with  any 
case  in  which  there  was  an  attempt  at  repair, 
nor,  on  the  other  hand,  have  I  ever  heard  of 
perforation,  for  the  floor  of  the  ulcer  is  always 
formed  by  the  muscular  coat. 

The  patients  in  whom  follicular  ulceration  is 
foimd  have  always  died  of  some  other  disease, 
often  of  the  gastro-intestinal  tract.  Thus  I  find 
that  of  ten  adults,  one  had  dysentery,  one  cancer 
of  the  rectum,  one  membranous  colitis,  one 
typhoid  fever,  and  one  femoral  hernia.  Follicu- 
lar ulceration  of  the  colon  occurs  about  once 
in  every  500  post-mortems  in  hospital  practice. 
It  is  never  diagnosed  during  life,  for  the  symp- 
toms of  the  fatal  disease  quite  overshadow  any 
that  might  be  attributable  to  the  ulceration. 
It  is  proportionately  more  frequent  in  children 
than  in  adults.  Thus  Holt  met  with  follicular 
ulcers  in  the  intestine  in  twenty  out  of  seventy 
fatal  cases  of  infantile  non-tuberculous  diarrhoea. 
They  were  never  seen  in  cases  that  had  lasted 
less  than  a  week,  and  the  proportion  of  follicular 
ulceration  was  highest  in  those  that  had  lasted 
more  than  ten  weeks.  When  in  the  small  intes- 
tine they  were  always  most  numerous  near  the 
ca3cum. 

Vascular  ulceration  of  the  colon  is  chiefly  of 
pathological  interest.  There  are  two  varieties 
of  it — venous  and  arterial.  The  venous  form  is 
b}'  no  means  uncommon,  and  is  probably  due  to 
the  same  cause  as  venous  ulceration  elsewhere. 
The  arterial  is  due  either  to  blocking  of  one  of 
the  mesenteric  arteries  by  an  embolus,  to  arterial 
thrombosis,  or  to  atheroma,  especially  that  of 
the  aorta  just  at  the  origin  of  the  mesenteric 
arteries.  None  of  these  are  sufficiently  common 
to  call  for  notice  here. 

Hemorrhagic  Ulceration.  —  In  some  diseases 
submucous  extravasations  of  blood  take  place 
into  the  colon,  and  these  no  doubt  may  break 
down  and  lead  to  ulceration.  Htemorrhagic 
ulcers  are  usually  small,  shallow,  rounded,  and 
discrete,  although  occasionally  two  or  three  may 
run  together ;  submucous  hfemorrhages  may 
commonly  be  seen  in  their  neighbourhood. 
Htemorrhagic  ulcers  are  by  no  means  uncommon 
in  those  who  have  had  Bright's  disease.  This  is 
what  might  be  expected,  for  we  know  that 
persons  with  Bright's  disease  are  particularly 
liable  to  ha'iuorrhage  from  any  part  of  the  body. 
They  may  occur  too  in  other  diseases,  such  as 
purpura,  scurvy,  and  other  forms  of  anremia. 

Trophic  Ulceration. — It  is  by  no  means  proved 
that  the  intestine  is  ever  ulcerated  as  a  result  of 
lesions  of  the  central  nervous  system,  but  several 
cases  have  been  put  iipon  record — and  quite 
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recently  I  have  seen  one  not  yet  recorded — in 
which  intestinal  ulceration  was  associated  with 
disease  of  the  syjinal  cord.  The  following  is  an 
instance :  A  man  had  complete  paraplegia  as  a 
result  of  a  fracture  of  the  spine  in  the  himbar 
region.  There  were  numerous  small  round 
ulcers  occupying  the  whole  of  the  colon.  Many 
more  cases  will  have  to  be  observed  before  the 
question  of  trophic  intestinal  ulceration  can  be 
settled,  but  as  a  lesion  of  the  spinal  cord  can 
lead  to  an  ulcer  of  the  lower  extremities,  it  is 
not  unliitely  that  it  might  lead  to  an  ulceration 
of  the  intestine. 

Dilatation  of  the  Colon. — Cases  in  which 
the  large  intestine  is  dilated  may  be  divided  into 
four  groups. 

The  first  contains  those  in  which  the  dis- 
tension is  entirely  gaseous,  is  not  due  to  any 
obstruction,  and  is  only  one  symptom  of  some 
other  illness.  It  is  often  seen  in  association 
with  peritonitis  and  typhoid  fever,  and  may 
occur  in  almost  any  severe  illness.  When  ex- 
treme it  is  of  great  importance,  for  it  adds  con- 
siderably to  the  danger  of  the  original  disease, 
and  greatly  hampers  the  movement  of  the  heart 
and  lungs.  The  abdomen  is  very  distended  and 
tense,  it  hardly  moves  on  respiration,  it  is  hyper- 
resonant  on  percussion,  and  the  tympanitic  note 
extends  well  into  the  flanks,  the  liver  is  pushed 
up  and  the  splenic  dulness  is  obliterated,  the 
patients  are  nearly  always  constipated  and  do 
not  pass  much  flatus  per  rectum,  but  they  com- 
plain of  borborygmi  which  may  be  audible  to 
bystanders.  The  gas  consists  chiefly  of  carbonic 
acid  and  hydrogen.  The  only  difficulty  of  dia- 
gnosis likely  to  occur  is  in  the  distinction  of  this 
condition  from  those  rare  cases  in  which  there  is 
gas  in  the  peritoneal  cavity. 

The  treatment  of  tympanites  is  very  difficult 
and  uncertain.  Various  carminatives,  especially 
the  aromatic  oils,  are  often  recommended,  but 
although  I  have  often  given  them  I  have  never 
seen  them  to  be  of  any  use  in  serious  gaseous 
distension  of  the  large  intestine.  Enemas  give 
a  better  chance  of  success ;  those  of  asafoetida 
and  turpentine  are  the  most  useful,  but  we 
naturally  shrink  from  the  use  of  large  enemata 
in  typhoid  fever  or  peritonitis.  Puncture  of  the 
bowel  has  been  recommended.  It  shoidd  be 
done  with  a  sterilised  trocar  and  cannula,  but  it 
often  fails  to  give  relief,  for  the  gas  soon  collects 
again.  Acupuncture  should  never  be  employed, 
for  it  often  leads  to  an  escape  of  gas  into  the 
peritoneal  cavity. 

The  seco7id  group  contains  those  cases  in  which 
dilatation  of  the  colon  is  due  to  some  solid  sub- 
stance within  it.  Concretions  consisting  of  vege- 
table fibres,  hair,  and  other  foreign  bodies  are 
sometimes  found  in  the  insane.  A  gall-stone 
may  rarely  block  the  colon,  but  in  the  immense 
majority  of  cases  in  which  it  causes  intestinal 
obstruction  it  stops  in  the  lower  part  of  the 
ileum.     Distension  of  the  large  intestine  by 


faecal  matter  is  of  great  importance,  and  fsecal 
impaction  is  a  common  cause  of  intestinal  ob- 
struction, under  which  heading  it  will  be  found 
described. 

The  third  groiqy  contains  those  cases  in  which 
the  dilatation  of  the  colon  is  due  to  some  organic 
obstruction  in  front  of  the  dilated  duct.  The 
muscular  coat  of  the  dilated  gut  usually  under- 
goes hypertrophy.  The  intestinal  contents  re- 
tained behind  the  obstruction  set  up  some  colitis, 
which  may  proceed  to  ulceration,  and  so  the  well- 
known  distension  ulcers  are  produced.  These 
may  be  very  numerous.  For  example,  one  case 
is  described  thus.  "  The  whole  of  the  colon 
above  the  stricture  was  distended  and  worm- 
eaten  by  small  ulcers."  Sometimes  this  leads 
to  perforation  and  consequent  peritonitis.  It  is 
curious  that  occasionally  the  ulcers  may  be  a 
long  way  behind  the  obstruction.  This  colitis 
may  be  difficult  to  treat  after  the  obstruction 
has  been  overcome.  The  dilatation  behind  an 
obstruction  may  be  very  great  and  lead  to  much 
abdominal  distension.  By  careful  watching  of 
the  peristaltic  movements,  by  percussion,  and 
by  palpation  we  can  often  make  out  whether  it 
is  large  or  small  intestine  that  is  dilated,  but  it 
must  not  be  forgotten  that  a  distended  large 
intestine  may  be  bent  down  towards  the  pubes 
like  small  intestine,  or  a  distended  small  intestine 
may  be  as  large  as  a  normal  large  intestine. 

The  fourth  group  contains  those  very  rare 
cases  of  so-called  idiopathic  dilatation  of  the 
colon.  A  few  cases  which  have  been  recorded 
as  examples  of  this  condition  are  really  instances 
of  fffical  impaction  leading  to  great  dilatation  of 
the  colon  behind  the  impacted  mass.  Putting 
aside  these  cases,  a  well-defined  group  exists 
among  those  of  idiopathic  dilatation  of  the  colon, 
and  the  characteristic  of  this  group  is  that  the 
dilatation  is  of  the  sigmoid  flexure.  It  may  be 
enormous,  filling  nearly  the  whole  abdomen,  dis- 
placing the  liver  upwards,  and  resembling  either 
an  enormously  dilated  stomach,  or  so  bent  on 
itself  as  to  form  two  huge  sacs  lying  vertically 
side  by  side  in  the  abdomen.  It  may  measure 
two  feet  in  circumference.  When  the  dilatation 
is  not  of  the  sigmoid  flexure  it  is  usually  near  it. 
It  has  been  suggested  that  the  dilatation  in  all 
these  cases  is  due  to  kinking,  set  up  by  the 
presence  of  impacted  fteces,  but  this  suggestion 
is  probably  not  correct,  for  many  of  these  patients 
do  not  give  a  history  of  constipation  ;  faecal  im- 
paction is  very  common,  but  the  condition  under 
discussion  is  excessively  rare,  and,  lastly,  often 
at  the  autopsy  the  distended  bowel  was  not  full 
of  faeces.  Probably  idioj)athic  dilatation  of  the 
colon  is  allied  to  those  cases  of  dilated  stomach 
in  which  there  is  no  obstruction  at  the  pylorus, 
and  this  is  especially  likely  to  be  true  of  those 
cases  in  which  the  dilatation  is  confined  to  the 
sigmoid  flexure. 

The  symptoms  of  idiopathic  dilatation  of  the 
colon  can  be  very  briefly  described  ;  the  condition 
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is  much  commoner  in  males  than  in  females,  and 
sometimes  occurs  in  young  children,  having  in 
them  probably  existed  since  birth.  The  dis- 
tension of  tlie  intestine  is  very  great,  and  per- 
cussion shows  tliat  it  is  cliiefiy  due  to  gas. 
Shortness  of  breath  is  a  cause  of  comjjhxint,  and 
the  patient  may  be  livid  because  the  diaphragm 
is  pushed  up  and  the  breathing  liampered.  The 
upward  disphicement  of  the  heart  gives  rise  to 
jtalpitation.  'I'he  splenic  dulness  is  obHterated, 
the  hepatic  dulness  is  diminished,  and  the  liver 
cannot  be  felt.  The  abdomen  is  always  dis- 
tended, sometimes  enormously  so,  and  then  it 
may  be  tympanitic  all  over  ;  usually  neither 
coils  nor  peristaltic  movements  are  visible.  In 
very  rare  cases  the  pressure  has  been  so  great  as 
to  lead  to  a'dema  of  the  legs,  scrotum,  and  penis, 
and  to  albuminuria.  Most  of  the  patients  for 
some  time,  often  for  years,  have  had  some  difh- 
culty  with  the  bowels,  constipation  supervening 
from  time  to  time  ;  but  this  is  not  usually  very 
serious,  and  has  yielded  to  purgatives  or  enemas. 
After  death,  both  layers  of  the  muscular  coat 
are  found  to  be  hypertrophied,  and  there  is  often 
some  ulceration  of  the  dilated  mucous  membrane. 
The  distended  bowel  contains  some  semi-solid 
faeces  and  an  enormous  quantity  of  gas.  Of  the 
recorded  cases  all  the  patients  except  one  have 
died  :  occasionally  death  is  due  to  perforation  of 
an  ulcer,  but  more  frequently  the  cause  of  it  is 
by  no  means  cleai",  and  then  it  may  be  sudden. 

The  treatment  has  hitherto  been  very  luisatis- 
factory.  Probably  tlie  best  course  woidd  be  to 
open  the  bowel  above  the  dilatation,  wash  out 
the  dilated  part,  and  let  the  fieces  pass  for  some 
time  through  the  artificial  anus,  and  so  give  the 
affected  part  rest. 

Sacculation  of  the  Colon  is  not  a  common 
condition.  The  diverticula  are  usually  the  size 
of  a  pea,  but  they  may  be  large  enough  to  receive 
the  little  finger,  and  half  an  inch  in  depth. 
They  are  most  frequent  in  the  descending  colon, 
sigmoid  flexure,  or  upper  part  of  the  rectum. 
Usually  they  are  very  nmneroTis,  are  placed  close 
together,  and  contain  a  little  ftiDcal  matter.  They 
are  to  be  regarded  as  hernial  protrusions  of  the 
unicous  membrane  through  the  muscular  coat. 
They  are  foinid  for  the  most  part  in  elderly 
people.  Only  once  have  I  heard  of  their  giving 
rise  to  symptoms,  and  that  was  in  a  case  in 
which  the  perforation  of  one  of  these  sacculi 
led  to  the  formation  of  an  abscess  between  the 
left  kidney,  spleen,  and  ascending  colon. 

Injuries  op  the  Colon. — Laceration  of  tlie 
Colon. — Sometimes,  but  very  rarely,  this  is  due 
to  an  enema  tube  or  bougie,  but  it  is  not  very 
infre(iuent  for  a  nurse  or  a  doctor  to  be  ex- 
cessively afraid  that  the  administration  of  an 
enema  has  led  to  perforation  of  the  bowel ;  for 
in  elderly  people  the  evacuation  of  the  bowel  by 
an  enema  is  often  accompanied  by  much  faint- 
ness  and  even  by  syncope.  The  pulse  may 
become  quite  small  and  the   patient  appear 


collapsed.  Elderly  or  feel)le  people  should  never 
be  allowed  to  get  out  of  bed  for  the  evacuation 
of  the  bowels  after  the  administration  of  an 
enema  unless  they  are  in  thi^  habit  of  using 
enemata. 

The  kinds  of  accident  that  most  frequently 
damage  the  intestine  are  :  being  run  over,  kicked 
in  the  abdomen,  or  stabbed  there.  The  small 
intestine  is  much  more  often  affected  than  the 
large.    {See  "Abdomen,  Injuries  of.") 

Perforation  of  the  Colon  from  vrithout. — All 
sorts  of  abscesses  may  burst  into  the  colon  ;  thus 
iliac  and  psoas  abscesses,  localised  peritoneal 
collections  of  pus,  hepatic  abscesses,  appendicular 
abscesses,  splenic  abscesses,  ovarian  abscesses, 
suppurating  growths,  abscesses  of  the  gall- 
bladder, and  hydatids  of  the  liver  may  all  burst 
into  the  colon.  This  vent  is  usually  recognised 
by  the  fact  that  the  original  tumour  becomes 
smaller,  and  there  is  a  discharge  of  pTis  by  the 
bowel. 

Malformations  of  the  Colon. — These  are 
excessively  rare,  but  they  depend  for  the  most 
part  upon  malposition  of  the  cajcum.  It  will  be 
remembered  that  the  first  position  of  this  struc- 
ture is  outside  the  abdomen,  then  inside  just 
under  the  umbilicus,  then  to  the  lower  part  of 
the  left  side  of  the  abdomen,  next  near  the 
cardiac  end  of  the  stomach,  later  under  the  liver, 
and  lastly  in  the  right  iliac  fossa.  The  cfecum 
may  remain  in  any  of  these  positions,  while  the 
colon  continues  to  grow.  This  naturally  gives 
rise  to  various  malformations. 

Metallic  Pigmentation  of  the  Colon. — 
Sometimes  lead  may  be  deposited  in  the  tissues 
of  the  colon.  Thus  a  man  who  had  lead  colic 
died  from  chronic  Bright's  disease.  The  whole 
of  the  caecum  and  large  int(>stine  was  very  black. 
The  colon  contained  -0086  per  cent  of  lead.  In 
this  case  as  in  others  the  pigmentation  at  the 
caecum  began  very  abrujjtly.  There  is  nothing 
to  show  that  lead  is  not  deposited  in  the  colon 
by  the  same  process  as  leads  to  the  formation  of 
a  blue  line  on  the  gums. 

In  very  rare  instances  mercury  and  bismuth 
may  cause  black  pigmentation  of  the  colon. 

Malignant  Disease  of  the  Colon. — A  prim- 
ary growth  in  the  colon  is  almost  always  a 
cylindrical  celled  epithelioma ;  it  is  usually 
circumscribed  to  a  small  spot,  and  then  by 
its  contraction  sets  up  intestinal  obstruction. 
Occasionally,  however,  the  growth  is  soft  and 
medullary,  then  it  breaks  down  in  the  centre, 
and  intestinal  obstruction  does  not  arise.  Thus 
there  are  clinically  two  groups  of  cases  of  malig- 
nant disease  of  the  colon — those  without  and 
those  with  symptoms  of  intestinal  ol)struction. 

A  post-mortem  examination  on  the  group  of 
cases  in  which  there  is  no  intestinal  obstruction 
reveals  that  several  inches  of  colon  are  affected 
with  growth,  usually  forming  an  obvious  tumour 
visible  directly  the  abdomen  is  opened.  On 
cutting  into  this  mass  it  is  found  that  the 
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normal  channel  of  the  intestine  is  replaced  by 
an  elongated  cavity  with  black,  ragged,  sloughy 
walls,  but  passing  into  healthy  colon  above  and 
below.  I  have  known  the  whole  of  the  trans- 
verse colon  to  be  converted  into  such  a  mass. 
The  contents  of  the  cavity  consist  of  a  foul 
mixture  of  fteces,  blood,  and  necrotic  growth. 
If  the  sigmoid  or  CEecum  is  affected  this  mass 
may  grow  into  the  subjacent  bone ;  if  it  is  in 
other  parts  of  the  colon,  it  may  extend  into  the 
stomach,  liver,  or  kidneys.  This  state  of  things 
during  life  may  give  rise  to  no  symptoms ;  on 
the  other  hand  it  may  be  easy  during  life  to 
detect  a  tumour,  especially  if  it  is  in  the  trans- 
verse colon  or  the  caecum.  The  patient  may 
pass  large  quantities  of  foul,  dark  grey,  or  black 
fluid  motions,  in  which,  perhaps,  fragments  of 
growth  and  small  blood-clots  are  seen.  Some- 
times between  the  passage  of  such  motions  the 
bowels  may  be  constipated.  The  patient  suffers 
pain,  he  wastes,  and  may  even  die  before  any 
secondary  deposits  show  themselves.  When  the 
tumiour  is  in  the  caecum  or  the  sigmoid,  it  may 
cause  oedema  of  one  leg  and  thrombosis  of  the 
external  iliac  vein,  and  when  it  is  in  the  trans- 
verse colon,  we  must  carefully  distinguish  it 
from  an  enlarged  liver,  carcinoma  of  the  greater 
curvature  of  the  stomach,  or  an  omentum 
puckered  up  by  some  form  of  chronic  periton- 
itis. The  implication  of  other  organs  by  direct 
spread  of  the  growth  rarely  gives  rise  to  any 
symptoms  by  which  it  can  be  recognised.  In 
very  rare  cases  of  carcinoma  of  the  large  intes- 
tine a  fistulous  tract  is  formed,  which  opens 
either  into  the  stomach,  the  duodenum,  or  some 
adjacent  coil  of  small  intestine.  In  rare  instances 
the  carcinomatous  growth  ulcerates  directly  into 
the  peritoneal  cavity. 

We  now  pass  on  to  the  description  of  the 
second  group  of  cases  of  malignant  disease  of 
the  colon,  namely,  those  in  which  the  growth 
produces  obstruction.  This  variety  of  growth  is 
usually  limited  to  a  quite  small  portion  of  the 
bowel,  and  forms  an  annular  band,  encircling 
the  whole  circumference  of  the  affected  part  of 
intestine.  The  gut  from  the  outside  appears 
suddenly  constricted,  as  though  some  one  had 
drawn  a  tight  string  around  it.  The  stricture 
is  therefore  quite  narrow,  and  the  peritoneal 
covering  of  the  gut  is  usually  thickened  just 
over  the  stricture.  From  the  inside  the  stricture 
appears  as  an  annular  and  contracted  deposit, 
the  surface  of  which  is  irregularly  ulcerated. 
The  stricture  may  be  extremely  narrow,  so  that 
often  the  wonder  is  that  the  patient  has  pre- 
sented so  few  symptoms.  The  effects  that  occur 
behind  the  stricture  of  the  bowel  have  already 
been  described  ;  they  are  dilatation  with  hyper- 
trophy of  the  colon  and  distension  ulcers.  The 
presence  of  these  makes  life  hazardous.  I  re- 
member a  case  in  which  a  surgeon  was  to  have 
operated  on  a  patient  one  evening,  but  the  opera- 
tion was  put  off  until  the  next  morning,  and  in  the 


night  the  patient  died  from  perforation  of  a  dis- 
tension ulcer.  On  the  other  hand,  in  very  rare 
cases  the  opening  of  a  distension  ulcer  into  some 
adjacent  viscus,  e.g.  the  bladder,  has  relieved 
the  symptoms  of  obstruction,  or  an  abscess  may 
form  around  the  distension  ulcer ;  this  abscess 
bursts  externally,  and  thus  a  faecal  fistula  is 
formed. 

With  regard  to  the  locality  of  stricture  of  the 
colon,  Treves  gives  the  following  table  of  100 
cases : — ■ 

Sigmoid  flexure  .  .  .  .58 
Descending  colon  .  .  .11 
Splenic  flexure  ....  7 
Transverse  colon  ...  7 
Hepatic  flexure  ....  9 
Ascending  colon  ...  2 
Caecum      .....  6 

100 

The  symptoms  of  malignant  stricture  of  the 
large  intestine  are  as  follow  : — The  patient,  who 
is  usually  a  man  of  over  fifty,  says  that  for  some 
time  past  he  has  been  losing  flesh,  and  that  he 
has  been  liable  to  attacks  of  abdominal  pain,  not 
always  severe,  and,  to  begin  with,  only  coming 
on  at  long  intervals.  The  attacks  get  more 
and  more  frequent,  and  gradually  there  may  be 
constant  pain  with  exacerbations.  Concurrent 
with  these  symptoms  difficulty  of  keeping  the 
bowels  regular  appears.  There  are  attacks  of 
constipation  which  are  at  first  easily  relieved  by 
aperients,  but  as  time  goes  on  the  patient  has 
to  take  more  and  more  aperients,  until  at  last 
he  comes  to  a  doctor  because  nothing  that  he 
takes  will  unlock  the  bowels,  and  then  he  begins 
to  suffer  from  abdominal  distension,  nausea,  with 
sometimes  actual  vomiting,  loss  of  appetite,  and 
furred  tongue.  But  this  by  no  means  completes 
the  picture,  for  one  of  the  most  striking  things 
about  malignant  disease  of  the  large  bowel  is 
that  these  attacks  of  constipation  often  alternate 
with  attacks  of  diarrhoea.  This  is  due  to  the 
fact  that  the  retention  of  faeces  above  the 
stricture  sets  up  a  colitis.  Thus  it  follows  that 
irregularity  of  the  bowels  is  one  of  the  striking 
features  of  this  disease.  The  motions  are  often 
very  characteristic.  Thus  when  solid  they  may 
be  altered  in  shape  and  also  of  small  circum- 
ference, owing  to  having  passed  through  the 
stricture ;  occasionally  the  patient  describes 
them  as  tape-like  or  pipe-like.  Too  much  stress 
is,  however,  usually  laid  upon  the  shape  of  the 
motions,  for  it  must  be  remembered  that  their 
shape  is  for  the  most  part  acquired  in  the 
rectum.  But  when  diarrhoea  is  present,  the 
motions  are  commonly  foul -smelling,  contain 
mucus  and,  it  may  be,  necrotic  fragments  of 
growth.  Whether  there  is  constipation  or 
whether  diarrhoea  is  present,  blood  is  often  seen 
in  the  motions.  The  rectum  is  often  stated  to 
be  ballooned,  that  is  to  say,  when  the  finger  is 
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introduced  through  the  anus,  the  rectum  is 
found  to  be  empty,  and  so  dilated  that  the 
finger  can  scarcely  reach  the  walls,  which  are 
perfectly  smooth.  The  cause  of  this  condition 
is  quite  unknown  ;  it  is  not  always  present  in 
malignant  disease  of  the  colon,  and  it  may  be 
met  with  in  other  conditions.  The  abdomen  is 
often  very  distended,  and  visible  coils  of  intes- 
tine may  be  seen  contracting  through  the 
abdominal  parietes.  These  are  often  more 
easily  visible  the  longer  the  case,  for  hyper- 
trophy of  the  muscular  coat  of  the  distended 
bowel  renders  them  especially  conspicuous ;  but 
it  is  by  no  means  necessary  that  the  bowels 
should  be  hypertrophied  for  them  to  be  visible, 
for  I  have  seen  them  well  marked  when  obstruc- 
tion had  only  existed  twenty-four  hours.  Some- 
times a  tumour  can  be  felt  through  the  abdou)inal 
parietes.  This  is  more  often  ffccal  accumulation 
than  growth.  If  the  growth  extends  low  down 
enough  it  may  be  possible  to  feel  it  per  rectum, 
and  it  may  be  that  attention  is  directed  to  the 
fact  that  the  bowel  cannot  hold  a  copious  enema. 
Frequent  rumbling  and  gurgling  signs  are  heard 
in  the  abdomen.  In  the  group  of  cases  now 
being  described,  intestinal  obstruction  occurs 
sooner  or  later,  and  it  is  important  to  remember 
that  even  in  a  chronic  condition,  such  as  malig- 
nant disease  of  the  colon,  the  signs  of  intestinal 
obstruction  may  come  on  acutely,  and  as,  further, 
the  signs  of  malignant  disease  of  the  colon  may 
be  miobtrusive  until  acute  obstruction  sets  in, 
serious  mistakes  in  diagnosis  are  by  no  means 
uncommonly  made.  Thus  I  have  seen  a  case 
which  was  really  one  of  acute  intestinal  obstruc- 
tion due  to  malignant  disease  of  the  colon  called 
acute  peritonitis  ;  but  as  a  rule  the  intestinal 
obstruction  is  chronic,  and  the  patients  give  a 
clear  history  of  malignant  disease  of  the  colon. 
Sarcomata  and  innocent  tumours  of  the  colon 
are  too  rare  to  call  for  mention  here. 

Colon isa.t ion. — The  treatment  of  the 
insane  by  their  collection  together  in  a  village 
under  superintendence  but  without  confine- 
ment ;  the  family  or  cottage  system  of  pro- 
vision for  the  insane  ;  such  a  colony  exists  at 
a  heel. 

Colopexia.. — The  fixing  of  the  sigmoid 
flexure  by  sTitures  to  the  abdominal  wall ;  if  this 
part  of  the  colon  has  been  incised  before  the 
suturing,  the  operation  is  called  co/ope.roto7)ii/. 

ColoptOSiS. — Downward  displacement  of 
tlie  colon.    .SVc  ENTERorxosis. 

Colorado.  See  TuEUAPEUTiGs,  He.^lth 
I!ES(ji(TS  (J  /ncrioin). 

Colorimeter. — An  apparatus  for  deter- 
mining the  quantity  or  intensity  of  colour  in 
anything,  e.cf.  in  the  blood.  See  Blood  {Estima- 
tion of  Hemoglobin,,  Hoppe-Sei/Ier^s  Colorimetric 
Method). 


Colostomy. — An  operation  liy  which  a 
permanent  opening  (to  serve  as  an  artificial 
anus)  is  made  into  the  colon  ;  in  colo-colostomy 
two  parts  of  the  colon  are  connected  together 
l)y  making  an  opening. 

Colostrum.— The  first  milk  that  comes 
from  the  mammary  glands  after  the  birth  of  the 
child  ;  the  "  beestings  "  or  "  green  milk."  Colos- 
tration  is  a  disease  of  new-born  infants  supposed 
to  be  due  to  the  colostrum.  See  Infant  Feed- 
ing {Human  Milk,  Colostrum)  ;  Puerperium, 
Physiology  {Lactation). 
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See  also  Colon,  Diseases  of  ;  Colostomy  ; 
Intestines,  Surgical  Affections  of  ;  etc. 
The  operation  of  colotomy,  or  the  formation 
of  an  artificial  anus,  is  undertaken  for  certain 
grave  maladies  of  the  rectum  and  of  other  parts 
of  the  large  intestine,  and  the  modes  of  execut- 
ing the  operation,  and  the  place  at  which  it  is 
to  be  performed,  depend  themselves  on  the 
nature  and  the  degree  of  gravity  of  the  ailment. 
Formerly  colotomy  was  regarded  as  an  opera- 
tion to  be  postponed  until  obstruction  was 
complete ;  now  it  is  more  generally  used ;  it 
should  not,  however,  be  employed  without  due 
consideration. 

Indications  for. — Cancer  of  the  rectum  and 
of  other  portions  of  the  large  intestine,  and 
strictures  and  ulceration,  whether  tuberculous, 
syphilitic,  or  dysenteric,  etc.,  sometimes  com- 
bined with  extensive  fisttdo',  are  the  main  dis- 
eases that  call  for  colotomy,  provided  that  in- 
testinal anastomosis  or  resection  of  the  stricture 
is  found  to  be  impossible.  The  chief  condi- 
tions, besides  obstruction,  which  may  necessitate 
colotomy,  are  great  severe  hcfmorrliage, 

and  intense  and  persistent  diarrhoea. 

When  the  growth  or  stricture  causing  the 
obstruction  is  within  the  rectum  its  exact 
position  can  be  felt,  and  the  surgeon  can  deter- 
mine whether  to  adopt  other  means  or  to  resort 
to  colotomy ;  but  when  the  obstruction  is  in 
any  other  portion  of  the  large  intestine,  unless 
a  growth  can  be  definitely  discovered,  it  is  wise 
to  make  an  abdominal  exploi-ation,  so  as  to  find 
out  the  position  of  the  obstruction  and  the  best 
mode  of  dealing  with  it. 

In  some  forms  of  cancer  of  the  rectum  and 
other  forms  of  ulceration  the  great  pain  caused 
by  fa'ces  passing  over  the  growth  or  into  fistuhe 
about  the  buttocks  of  itself  necessitates  colo- 
tomy. 
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The  severe  and  dangerous  hsemorrhage  caused 
by  the  passage  of  feces  over  very  vascular 
growths  may  sometimes  demand  colotomy. 

Colotomy  is  frequently  required  for  persistent 
diarrhoea  arising  from  cancer  of  the  lower  part 
of  the  sigmoid  flexure  and  of  the  upper  part  of 
the  rectum,  or  from  syphilitic  or  tuberculous 
ulceration,  not  only  of  the  lower,  but  also  of 
the  upper  parts  of  the  large  intestine.  In  such 
ulcerations,  tuberculous,  syphilitic,  or  dysen- 
teric, colotomy,  performed  above  the  diseased 
portion  of  the  gut,  will  stay  the  diarrhoea. 

Colotomy  falls  under  three  heads,  namely, 
inguinal  colotomy,  left  or  right,  lumbar  colotomy, 
left  or  right,  and  transverse  colotomy.  The  left 
■inguinal  and  the  left  lumbar  operations  are  far 
the  most  frequent,  and  a  general  preference 
may  be  given  to  the  former.  The  opening 
being  in  front  in  inguinal  colotomy,  it  can  be 
attended  to  by  the  patient  much  more  easily 
than  is  the  case  in  the  lumbar  region,  and  a 
pad  or  truss  can  be  more  readily  adjusted. 
The  importance  and  possibility  of  being  able  to 
procure  a  good  spur,  and  so  preventing  faeces 
from  passing  below  the  colotomy  opening,  are 
strong  points  in  favour  of  the  inguinal  method. 
Especially  is  this  the  case  if  the  colotomy  has 
been  done  for  the  relief  of  pain,  ha3morrhage,  or 
diarrhoea. 

Again,  a  spur  can  always  be  made  in  the 
inguinal  region,  but  this  is  not  so  in  the  lumbar 
region,  as  often  the  gut  is  too  firmly  fixed  to 
the  loin,  and  at  too  great  a  depth  from  the 
surface  wound. 

For  transverse,  right  lumbar,  and  right 
inguinal  colotomy  the  rule  is  to  perform  the 
colotomy  immediately  above  the  stricture,  or 
stricture  with  ulceration,  if  such  be  clearly 
indicated.  In  uncertain  cases  a  median  ab- 
dominal exploration  should  first  be  made,  and 
when  the  seat  of  the  obstruction  is  found,  the 
colotomy  should  be  done  above  that ;  thus  for 
disease  about  the  splenic  flexure  of  the  colon, 
transverse  colotomy  is  the  best ;  for  disease  at 
or  extending  up  to  the  hepatic  flexure,  right 
lumbar  colotomy  is  pi'eferable ;  for  disease 
lower  down,  right  inguinal  colotomy  should  be 
chosen.  If  the  exploratory  operation  has  not 
had  definite  results,  right  inguinal  colotomy  is 
the  best,  so  that  the  surgeon  may  work  well 
altove  the  diseased  part  of  the  large  intestine. 

Operations 

(a)  Left  Inguinal  Colotomy. — In  left  inguinal 
colotomy,  about  an  inch  and  a  half  inside  the 
left  anterior  superior  spine  of  the  ilium,  and 
parallel  with  Poupart's  ligament,  the  skin  and 
cellular  tissue  are  divided  by  an  incision  not 
more  than  two  inches  in  length,  and  often  less. 
The  muscles  are  divided  down  to  the  subserous 
areolar  tissue,  which  is  torn  through,  the  peri- 
toneum is  opened,  the  finger  is  introduced  into 
the    opening,    and    the   deep   structures  are 


divided  with  scissors  up  to  the  extent  of  the 
skin  wound. 

My  former  practice  was  to  stitch  the  parietal 
peritoneum  to  the  skin  ;  now  I  think  it  wiser 
not  to  do  this,  as  it  was  shown  by  the  late 
Dr.  Greig  Smith  that  a  much  better  luiion  is 
obtained  when  the  peritoneum  covering  the  gut 
unites  to  muscles  and  cellular  tissue  than  when 
peritoneum  becomes  united  to  peritoneum. 

The  gut  is  sought  for  and  brought  to  the 
siirface,  and  is  at  once  recognised  to  be  large 
intestine  by  its  longitudinal  bands  and  appen- 
dices epiploicse.  While  it  is  held  out  of  the 
wound  the  mesentery  fixing  it  to  the  back  of 
the  abdomen  is  sought  for.  Then  through  the 
mesentery,  just  as  it  joins  the  gut,  a  pair  of 
Spencer  Wells's  forceps  (closed)  are  passed,  and 
these  forceps,  perforating  the  mesentery,  are 
allowed  to  rest  across  the  wound  in  the  ab- 
dominal wall.  They  thus  support  the  gut,  and 
prevent  it  from  slipping  back  again  into  the 
abdomen.  The  handle  of  the  forceps  should 
point  toward  the  middle  line ;  the  apex  or 
point  of  the  forceps  should  point  outwards. 

A  suture  is  then  passed  through  the  serous 
and  muscular  coats  of  the  bowel,  and  through 
the  skin  at  the  upper  and  lower  angle  of  the 
skin  wound.  If  necessary,  three  or  four  other 
sutures  may  be  used  in  like  manner  to  unite  the 
gut  to  the  skin  about  other  parts  of  the  wound. 

I  now  use  forceps  rather  than  a  glass  rod  or 
the  mesenteric  stitch,  as  they  are  not  so  likely 
to  slip  out,  as  may  happen  when  the  glass  rod 
is  used,  or  tear  through  prematurely,  as  is  at 
times  the  case  with  the  mesenteric  stitch. 

It  is  most  important  that  these  forceps  should 
be  kept  through  the  mesentery  behind  the  gut  for 
at  least  ten  days,  after  which  they  are  removed. 

In  from  twenty-four  hours  to  three  days  after 
the  operation,  the  gut  is  opened  by  a  transverse 
incision  over  the  forceps  and  parallel  to  them. 
It  should  be  made  only  long  enough  so  as  to 
allow  flatus  or  liquid  fseces  to  pass  out. 

In  about  ten  days'  time,  or  longer,  if  the 
union  between  the  gut  and  the  wound  does  not 
appear  to  be  very  strong,  the  entire  gut  is  cut 
through  in  a  transverse  direction,  the  incision 
going  through  the  opening  made  to  let  out 
flatus  and  faeces.  This  cut  is  carried  down  to 
the  clip  forceps  through  the  mesentery — in  fact, 
it  absolutely  divides  the  gut  across,  and  thus  frees 
the  forceps.  By  cutting  down  on  to  the  forceps, 
one  can  make  sure  that  the  gut  is  really  divided 
in  two,  for,  as  previously  shown,  the  forceps  at 
the  original  operation  are  passed  through  the 
mesentei'y  behind  the  gut. 

By  the  cutting  of  the  gut  transversely  there  is 
no  pain,  and  little  or  no  bleeding,  as  the  nerves 
and  vessels  run  transversely  round  the  gut. 

The  essential  point  of  the  operation  is  to 
prevent  fjeces  passing  below  the  artificial  in- 
guinal opening,  and  to  effect  this  the  gut  is 
fixed  up  by  the  forceps  through  the  mesentery 
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— in  other  words,  a  spur  is  procured.  Unless 
this  is  obtained  there  will  not  be  an  artificial 
anus,  but  a  fsccal  fistula,  beyond  wliich  f;eces 
pass  into  the  distal  portion  of  the  gut.  Thus 
the  fsccal  irritation  is  continued,  and  the  opera- 
tion has  failed  in  one  of  its  objects.  But  when 
a  proper  spur  is  made,  fteces  pass  through  the 
inguinal  opening  only,  and  cannot  enter  the 
distal  end  of  the  intestine. 

(b)  Right  inguinal  colotomy  is  performed  by  the 
same  incision  as  on  the  left  side,  but  this  incision 
should  be  lower  down  and  nearer  to  Poupart's 
ligament.  The  caecum  is  the  region  to  be  opened. 
Tile  question  of  a  spur  can  never  arise. 

In  cases  demanding  this  operation,  when  the 
cjccum  is  very  distended,  Paid's  tube  is  of  very 
great  service.  The  peritoneal  cavity  is  opened, 
and  the  ctccuni  is  drawn  into  the  wound  and 
incised  ;  a  small  Paul's  tube  is  at  once  inserted, 
and  the  ciiecum  tied  around  it.  To  the  free  end 
of  the  glass  tube  a  drainage  tube  is  attached  to 
carry  the  fceces  aw-ay  to  some  vessel  remote 
from  the  wound.  More  stitches  are  used  to  fix 
the  caecum  to  the  edge  of  the  wound.  The 
Paul's  tube  is  removed  in  a  few  days,  when  the 
ciecuni  is  well  glued  up  to  the  surface.  Paul's 
tube  should  be  used  in  all  parts  of  the  large 
intestine  when  distension  is  great  and  it  is 
necessary  to  open  the  gut  at  once. 

(c)  Lmnbar  colotomy  can  be  performed  in 
several  ways,  the  direction  of  the  incision  and 
the  mode  of  fixing  up  the  gut  being  the  main 
subjects  of  difference. 

The  best  incision  for  finding  the  colon  is  one 
with  its  centre  half  an  inch  posterior  and  mid- 
way between  the  anterior  superior  and  posterior 
superior  spines  of  the  ilium,  and  midway  between 
the  last  rib  and  the  crest  of  the  ilium.  From 
tliis  point  Callisen  used  a  vertical  incision,  but 
the  length  of  this  is  limited,  and  it  is  not  easy 
to  work  down  upon  the  gut.  More  rooni  is 
given  in  diflicult  cases  by  Amussat's  transverse, 
and  Bryant's  oblique  incision. 

Half  an  inch  behind  tlie  point  described,  and 
with  its  centre  over  the  chosen  spot,  an  incision 
(either  transverse  or  obli(iue)  is  made,  not  longer 
than  two  inches,  for  otherwise  the  gut  may  be 
missed.  The  skin  and  cellular  tissue  are  divided, 
and  the  muscles  exposed  and  quickly  divided 
till  the  fascia  lumliorum  is  reached.  This  is 
opened,  and  the  quadratus  luraborum  is  exposed 
at  its  anterior  edge.  The  edges  of  the  wound 
are  retracted,  and  the  fat  around  the  kidney 
and  the  fascia  lumliorum  is  opened  up.  Then 
the  gut  will  bulge  into  the  wound,  if  it  is  dis- 
tended and  has  no  mesentery.  In  straightforward 
cases  it  will  be  recognised  to  be  the  colon  by  its 
being  uncovered  by  the  peritoneum  ;  for  if  the 
peritoneum  is  opened,  peritoneimi  will  be  seen 
slu-rounding  the  gut,  and  the  longitudinal  bands, 
and  the  appendices  with  these,  will  also  be  visible. 
The  colon  is  then  brought  to  the  surface,  and 
stitched  all  round  to  the  skin  wound  with  inter- 


rupted sutures,  which  should  pierce  the  muscular 
coat  only,  and  not  perforate  the  gut. 

But  rarely  is  this  actual  presence  of  the  colon 
made  absolutely  certain  without  opening  the 
peritoneum,  and  the  ditticulties  arise  from  the 
position  of  the  intestine  in  relation  to  its  peri- 
toneal covering  and  length  of  mesentery.  In 
what  was  formerly,  Init  erroneously,  supposed 
to  be  the  general  position,  the  peritoneum  covers 
only  half  or  two-thirds  of  the  circumference  of 
the  gut,  leaving  the  posterior  part  vnicovered, 
with  the  intestine  bound  down  to  the  loin.  If  na 
longitudinal  band  is  seen,  there  is  a  danger  of 
opening  the  small  intestine,  or  even  the  stomach, 
imagining  that  the  large  intestine  is  being  dealt 
with.  I  am  therefore  strongly  of  opinion  that 
one  should  intentionally  make  a  small  incision 
in  the  peritoneum  towards  the  inner  part  of  tlie 
wound,  and,  by  finding  intestine  with  longi- 
tudinal bands  or  appendices  epiploica;,  become 
certain  that  the  large  intestine  has  been  reached. 

In  a  second  condition,  where  the  colon  is 
entirely  surrounded  by  peritoneum  and  has  a 
mesentery,  it  cannot  be  reached,  nor  can  the 
longitudinal  bands  be  seen,  without  first  open- 
ing the  peritoneal  cavity.  By  the  index  finger 
inserted  into  the  peritoneal  cavity  the  gut  can 
be  felt  and  hooked  up  and  sutured,  as  above 
described,  into  the  loin  wound. 

In  a  third  condition  the  mesentery  is  very 
long,  and  the  intestine  may  alter  its  position  in 
the  al)domen  so  as  to  be  on  the  side  opposite  tO' 
that  in  which  the  incision  is  made.  Prior  in- 
vestigations failing,  the  external  wound,  and  the 
peritoneum  to  a  corresponding  extent,  must  be 
enlarged  so  as  to  admit  the  hand,  and  a  search 
is  made  for  the  splenic  or  for  the  hepatic  fiexiu'e 
of  the  colon.  From  one  of  these  points  the  colon 
can  be  found,  and  brought  to  and  fixed  to  the 
skin  wound. 

Right  lumbar  colotomy  is  performed  in  the 
same  way  and  with  the  same  difficulties,  as  the 
mesentery  is  usually  fairly  long,  and  therefore 
it  is  most  imyjortant  to  open  the  parietal  peri- 
toneum to  make  sure  that  the  large  intestine  is 
being  dealt  with. 

((/)  In  the  infrequent  operation  of  transverse 
colotomy  the  I'ectus  muscle  just  above  the  um- 
l)ilicus  is  exposed  and  the  posterior  part  of  its 
sheath  incised,  and  the  peritoneum  is  picked  up 
and  divided,  and  then,  as  in  inguinal  colotomy, 
tlie  large  intestine  must  be  found  and  recognised 
by  its  longitudinal  bands,  and  then  pulled  for- 
ward and  fixed  outside  the  abdomen.  The  gut 
is  secured  to  the  skin  by  sutures  through  the 
peritoneal  and  muscular  coats.  The  incision 
should  always  be  large  enough  to  admit  the 
introduction  of  the  hand  into  the  abdomen,  to 
make  sure  that  the  colotomy  is  being  done  above 
the  ulceration  or  stricture.  Then  the  lower 
part  of  the  wound  is  brought  together  as  in 
abdominal  section,  the  upper  two  inches  are 
treated  as  in  inguinal  colotomy,  and  through 
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them  the  transverse  colon  is  brought  and  fixed. 
When  a  spur  is  required  to  prevent  faeces  passing 
beyond  the  opening,  a  clip  can  be  put  behind 
the  gut  as  in  the  inguinal  operation. 

After-Treatment. — For  all  the  forms  of  colo- 
tomy  the  after-treatment,  mutatis  mutandis,  is 
the  same.  After  the  operation  the  patient  is 
put  back  to  bed,  lying  on  the  back,  with  the 
head  low  and  a  pillow  placed  between  the  knees. 
The  use  of  opiates  is  dissuaded,  unless  necessi- 
tated by  very  great  pain,  restlessness,  or  severe 
purging.  For  the  first  twenty -four  hours  as 
little  food  as  possible  is  given,  the  preference 
being  for  nutrient  enemata,  when  possible,  or 
soda  and  milk,  weak  tea  for  washing  out  the 
mouth,  and  brandy  and  water  in  rare  cases  of 
faintness. 

Several  points  should  be  noticed  on  the  first 
visit  on  the  evening  after  the  operation.  Pain 
in  the  back  may  be  remedied  by  turning  the 
patient  on  the  side  opposite  to  that  on  which 
the  colotomy  has  been  performed,  not  on  the 
same  side.  A^ny  probable  bronchitis  may  be 
prevented  by  the  patient  be  propped  up  in  bed. 
If  wind  causes  much  distension  or  tympanitis, 
the  bandages  should  be  loosened ;  or,  if  neces- 
sary, the  dressings  may  be  removed  and  the  gut 
slightly  punctured  with  a  lancet,  so  that  flatus 
may  escape.  The  question  of  the  passage  of 
urine  should  be  seen  to. 

The  next  day  the  dressings  are  left  undis- 
turbed, and  the  diet  is  still  kept  meagre  and 
liquid,  beef-tea  being  permissible. 

The  second  day  after  the  operation  the  dress- 
ings are  removed,  and  the  gut  is  opened  by 
scissors  for  about  one  or  one  and  a  half  inches 
in  a  transverse  direction  of  the  gut  to  allow  of 
the  escape  of  wind  or  fseces.  This  may  be  done 
earlier  or  deferred,  according  to  circumstances. 
Any  small  vessels  that  bleed  are  clipped  or  liga- 
tured ;  slight  oozing  of  blood  is  allowed  to  clot, 
absorbent  wool  is  applied  to  the  wound,  and  dry 
gauze  is  used  as  a  covering.  After  this,  diet 
can  be  freer,  fish  being  allowed  first. 

The  day  after  the  gut  has  been  opened  the 
bowels  should  be  made  to  act,  castor  oil  or 
liquorice  powder  being  administered.  Any  im- 
paction or  hard  faeces  that  block  the  way  should 
be  carefully  broken  up  by  the  finger  and  olive 
oil  injected.  The  wound  is  dressed  with  wool 
soaked  in  any  antiseptic.  Thenceforward  the 
bowels  must  be  carefully  kept  open. 

In  ten  days'  time,  when  the  bowels  have  been 
well  emptied,  the  gut  should  be  cut  across  as 
shown  in  the  description  of  the  inguinal  opera- 
tion. 

A  little  later  the  patient  may  rise  from  bed 
and  lie  on  a  sofa,  with  the  colotomy  opening 
dressed  with  ointment  and  supported  by  a  pad 
of  wool.  Any  tendency  to  contraction  about 
the  proximal  opening  of  inguinal  colotomy  is 
corrected  by  the  daily  passage  of  the  finger  into 
the  upper  opening,  the  lower  one  being  allowed 


to  contract  as  much  as  possible.  Old  faeces 
lodged  in  the  lower  bowel  may  cause  rectal 
irritation.  These  should  be  disposed  of  by 
irrigating  with  water  into  the  lower  of  the  two 
orifices  towards  the  rectum,  and  then  from  the 
rectum  through  the  lower  orifice.  In  a  short 
time  the  lower  portion  of  the  gut  will  contract 
and  become  merely  a  passive  tube. 

In  about  three  weeks  the  patient  can  walk, 
wearing  either  a  truss  or  abdominal  bandage. 
The  bowels  should  be  made  to  act  in  the  morn- 
ing, a  kidney-shaped  bowl  being  placed  under 
the  colotomy  opening.  After  left  lumbar  or 
left  inguinal  colotomy  the  motions  are  usually 
quite  solid.  After  transverse,  right  lumbar,  or 
right  inguinal  colotomy,  through  which  the 
action  of  most  of  the  large  intestine  is  stopped, 
the  colotomy  opening  being  so  close  to  the  small 
intestine,  the  faeces  are  consequently  liquid,  or 
semi-liquid.  This  after-result  tells  against  the 
three  higher  operations,  and  points  to  the  ad- 
visability of  doing  the  colotomy  as  low  down 
the  large  intestine  as  is  consonant  with  the  posi- 
tion of  the  disease. 

Co lOUr-Blindn ess.  See  Amblyopia 
{Hysteru-al) ;  Colour  Vision  {Congenital  and 
Acquired  Colour-Blindness) ;  Hysteria  {Sensory 


Disorders,  Ocular  Anoesthesia). 
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See  also  Brain,  Physiology  of  {Sensory 
Centres,  Half-  Vision  Centt'e) ;  Physiology,  The 
Senses  ( Vision,  Colour) ;  Physiology,  The 
Senses  {Vision,  Colour  Sensation,  Complemental 
Colours,  etc.)  ;  Spectroscope  in  Medicine 
{Colour). 

Physiology  of  Normal  Colour  Vision. — The 
complex  subject  of  "  colour  vision  "  lies  on  the 
borderland  between  the  realms  of  Physics  and 
Physiology,  and  an  intelligent  appreciation  of  its 
many  problems  demands  an  acquaintance  with 
both  the  physical  and  physiological  sides  of  the 
question. 

Physical  Considerations. — The  various  physi- 
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cal  forces  in  nature  which  emanate  directly  or 
indirectly  from  the  sun  are  regarded  by  modern 
physicists  as  the  expression  or  outcome  of  undu- 
lations or  wave-like  motions  propagated  in  the 
hypothetical  all-j^ervading  medium — the  ether. 
These  undulations  vary  considerably  in  length 
and  frequency,  and  in  the  associated  physical 
effects  which  they  produce  upon  animate  and 
inanimate  nature. 

Ascending  the  scale  of  ethereal  disturbance 
from  the  long  waves  of  comparatively  slow  oscil- 
lation to  the  shortest  and  most  rapid  undula- 
tions, modern  physicists  assume  the  existence 
(in  sequence)  of  ethereal  rays  possessing  electro- 
magnetic, thermic,  photogenic,  and  actinic  or 
chemical  properties.  The  first  and  last  groups 
of  this  series  appear  (in  the  present  state  of  our 
knowledge)  to  be  devoid  of  effect  on  the  human 
organism,  or,  at  least,  we  do  not  possess  any 
specialised  receptive  sense-organ  conferring  on 
us  a  conscious  knowledge  of  their  existence. 
The  highly  specialised  nerve-endings  of  the  skin 
and  retina,  however,  pi'ovide  the  appropriate 
receptive  channels  for  those  physical  stimuli 
which,  by  some  peculiar  and  unknown  transfor- 
mation therein,  endow  us  with  the  faculty  for 
the  conscious  perception  of  heat  and  light.  At 
present  we  are  only  concerned  with  the  photo- 
genic ethereal  rays,  in  so  far  as  a  consideration 
of  them  is  essential  to  the  comprehension  of  the 
physiology  of  normal  colour  vision. 

As  above  premised,  the  sun  is  the  great  source 
of  natural  light  in  our  universe,  and  the  whole 
of  the  photogenic  rays  thence  emitted  are  col- 
lectively appreciated  by  us  as  the  solar  white 
light.  This  apparently  simple  light  is,  however, 
of  a  composite  chai'acter,  for  by  means  of  the 
specti'oscope  it  can  be  analysed  into  several  com- 
ponent and  further  indivisible  parts,  constituting 
the  defined  colours  of  the  spectrum  with  the 
multitudinous  variety  of  hue  or  colour -tone 
resulting  from  their  gradual  transition  into 
each  other.  In  the  light  of  the  now  universally 
accepted  undulatory  theory,  this  phenomenon 
of  spectral  colour-dispersion  depends  upon  the 
constitution  of  the  solar  white  light,  which  is 
composed  of  many  groups  of  ethereal  rays  cor- 
responding to  the  individual  colours,  and  vary- 
ing in  their  vibratory  rate  and  wave-length,  and 
accox'dingly  in  their  refrangibility  by  refractive 
media.  Colour,  therefore,  is  the  physical  equi- 
valent of  wave-length  and  frequency,  and  in 
accordance  with  these  attributes,  the  related 
rays  produce  correspondingly  different  impres- 
sions upon  the  receptive  retina,  which  the  in- 
terpretative mind  appreciates  as  variation  in 
colour. 

It  has  been  experimentally  determined  that 
the  range  of  our  appreciation  for  jjhotogenic 
waves  begins  when  the  ethereal  vibrations 
number  about  four  hundred  billions  per  second, 
and  the  wave-length  is  about  750  jijx  ^  (which  is 
1  The  iiuit  /i  equals  one-millionth  ol'  a  millimetre. 
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e([uivalent  to  the  sensation  of  red),  and  con- 
tinues through  the  series  of  increasing  vibra- 
tions (represented  by  orange,  yellow,  green,  blue, 
and  indigo)  until  the  rate  of  oscillation  has  in- 
creased to  about  eight  hundred  billions  per 
second,  and  the  wave  -  length  has  inversely 
diminished  to  about  380  /x/x,  when  the  sensation 
of  violet  is  produced.  Beyond  this  point  their 
perception  as  light  ceases,  and  they  manifest 
their  existence  by  the  possession  of  actinic  or 
chemical  properties. 

Upon  this  compound  character  of  the  solar 
light  the  varied  phenomena  of  colour  depend. 
Colour  is  not  (as  was  formerly  supposed)  an 
inherent  quality  of  the  objects  around  us,  but 
is  a  purely  subjective  sensation  produced  in  the 
special  perceptive  brain  centres  of  animate 
creation.  The  infinite  variety  of  colour  seen  in 
external  objects  depends  upon  the  selective 
power  which  such  objects  possess  of  absorbing 
and  quenching,  in  varying  degrees,  certain  of 
the  component  spectral  colours  of  the  composite 
light  which  ilhuninates  them,  and  reflecting  the 
remainder  to  the  perceptive  sense  organ. 

Associated  with  every  colour  sensation  the 
existence  of  certain  distinctive  attributes,  known 
as  colour  constants  or  elements,  can  always  be 
distinguished.  These  are  three  in  number : 
(1)  hue,  (2)  ■parity  or  tint,  and  (3)  brightness, 
himinosity,  or  shade. 

Hue  is  synonymous  with  ethereal  wave- 
length, for  upon  this  physical  factor  colour  is 
solely  dependent. 

Furity  or  tint  depends  upon  the  absence  of 
white  light ;  the  less  this  admixture  the  purer 
the  colour. 

Brightness,  luminosity,  or  shade  depends 
objectively  upon  the  energy  of  vibrations  of  the 
ether  particles ;  and  subjectively  upon  the 
sensitiveness  of  our  retina  to  this  photogenic 
physical  stimulus. 

By  means  of  these  varying  characteristics  or 
qualities  any  given  colour  can  be  scientifically 
defined  in  terms  of  the  constant  spectral  colours. 

Physiological  Considerations.  —  The  delicate 
and  complex  nervous  expansion — the  retina — is 
destined  for  the  amplification  and  support  of 
the  ultimate  terminal  elements  of  the  optic 
nerve  fibrils — the  rods  and  cones.  The  pheno- 
mena of  Purkinje's  figures  and  the  blind  spot 
establish  the  fact  that  these  are  the  essential 
visual  cells,  to  which  (through  the  inner  layers 
of  the  retina)  the  photogenic  ethereal  waves 
nmst  first  penetrate  before  visual  impulses  can 
originate. 

Upon  those  nerve  terminals  the  ethereal  im- 
pulses of  from  four  to  eight  hundred  billions  per 
second — the  physical  equivalent  of  their  respec- 
tive colour-sensations  —  impinge.  As  to  the 
subsequent  modification  and  qualification  they 
undergo  in  the  remaining  retinal  layers  we  are 
utterly  ignorant ;  but  there  can  be  no  doubt, 
from  the  anatomy  of  the  structure  and  the  rela- 
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tion  of  the  optic  tracts  to  the  central  nervoiis 
system,  that  the  obscure  changes  which  take 
phice  in  the  intervening  retinal  layers  are  of 
great  importance  to  vision,  with  its  subsidiary 
perceptions  of  light,  coloui",  and  form. 

It  was  formerly  supposed  that  the  receptive 
rods  and  cones  mechanically  vibrated  in  unison 
with  the  subtle  ethereal  undulations  ;  but  such 
rapidity  of  vibration  of  organic  formed  elements 
is  inconceivable,  and  this  direct  transference  of 
energy  without  change  of  form  or  quality  would 
appear  to  be  physically  impossible.  Apart  from 
this  consideration,  it  is  (as  the  Committee  of  the 
Royal  Society  on  Colour  Vision  remarks)  "diffi- 
cult to  conceive  that  matter  which  is  so  com- 
paratively gross  as  the  rods  and  cones  which  are 
situated  on  the  retina,  can  be  affected  by  the 
merely  mechanical  action  of  the  vibrations  of 
light."  It  is  obvious,  therefore,  that  some 
subtle  transformation  of  energy  between  ethe- 
real vibrations  and  visual  impulses  must  take 
place,  but  the  nature  of  this  change  is  largely  a 
matter  of  conjecture.  In  the  course  of  this 
transformation,  tlie  occurrence  of  certain  physi- 
cal phenomena  has  been  definitely  established. 
Holmgren  first  recognised  the  existence  of  elec- 
trical processes ;  then  Boll  observed  the  bleach- 
ing of  the  retinal  colour  under  the  influence  of 
light,  which  Kuehne  subsequently  demonstrated 
was  the  outcome  of  a  chemical  change.  Again, 
mechanical  alterations  as  to  the  distribution  of 
the  pigment  in  the  retinal  epithelium,  and  in 
the  shape  of  the  visual  rods  and  cones,  have 
also  been  observed.  These  varied  forms  of 
transformation  of  energy  are  evidently  inti- 
mately associated  with  each  other  in  the  com- 
plex visual  act,  which  involves  the  transforma- 
tion of  ethereal  vibration  into  the  special 
nervous  visual  impulse. 

Nervous  impulses  in  general  are  now  con- 
sidered to  be  the  outcome  of  molecular  change, 
generated  (through  the  medium  of  some  obscure 
chemical  process)  as  the  result  of  some  form  of 
physical  stimulus,  and  pi'opagated  along  a  nerve- 
fibre.  In  the  special  nervous  impulse  under 
consideration,  the  physical  stimulus  is  peculiarly 
subtle,  and  the  direct  transference  of  ethereal 
into  molecular  vibrations  is  not  feasible  on 
physical  grounds.  Whatever  the  mode  of  trans- 
formation of  light  energy  into  visual  impulse 
may  be,  it  is,  as  yet,  beyond  the  range  of 
tangible  demonstration.  Here,  however,  the 
"chemical"  theory  affords  a  particularly  appli- 
cable working  hypothesis,  adherence  to  which 
is  certainly  solicited  by  the  knowledge  of  the 
ready  decomposition  of  many  chemical  sub- 
stances in  the  presence  of  light.  This  photo- 
chemical hypothesis  assumes  the  existence  of 
complex  unstable  and  therefore  easily  decom- 
posable visual  matters  in  or  around  the  terminal 
visual  cells,  which  (though  not  necessarily  pig- 
mented) can  absorb  light,  but  which  do  not 
generate  visual  impulses  until  decomposed  under 
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its  influence.  When  such  decomposition  occurs, 
chemical  products  are  formed  which  are  believed 
to  excite  molecular  changes  in  the  retinal 
elements,  which  changes  ax-e  transmitted  hence 
up  the  nerve  as  the  visual  impulses  of  light, 
colour,  and  form.  In  order  that  the  incident 
light  may  expend  its  energy  in  provoking  the 
necessary  intermediary  chemical  change,  it  is 
essential  that  the  photogenic  waves  be  first 
arrested  and  absorbed.  The  minute  structure 
of  the  retina  demonstrates  the  existence  of  a 
specially  differentiated  brown  pigment — fuscin 
— in  the  retinal  epithelium,  which  may  fulfil 
this  function.  The  chief  pigment  of  the  visual 
cells — the  visual  purple  or  rhodopsin  —  was, 
when  first  discovered  in  1876,  regarded  as  the 
special  visual  matter,  the  subject  of  photo- 
chemical decomposition.  Under  the  influence 
of  solar  light  this  is  first  changed  to  visual 
yellow  (xanthopsin),  and  subsequently  to  visual 
white  (leukopsin) ;  while  mono-chromatic  spec- 
tral colours  also  produce  the  photo -chemical 
effect  less  rapidly  in  proportion  to  their  absorp- 
tion by  the  purple.  It  was  naturally  believed 
that  the  physical  basis  of  visual  impulse  and 
colour-sensation  had  been  isolated ;  and  the  fact 
that  the  visual  efficiency  of  the  rays  correspond- 
ing to  colour  is  relative  to  their  photo-chemical 
eff'ect  upon  the  purple,  incidentally  lent  support 
to  this  belief.  The  idea,  however,  had  to  be 
abandoned,  for  visual  purple  is  only  found  in 
the  rods,  is  quite  absent  in  the  cones  of  the 
human  fovea  centralis  (where  vision  is  most 
acute),  and  may  be  naturally  or  artificially 
absent  in  animals  which  see  well.  The  visual 
matters  are  as  yet,  therefore,  of  purely  hypo- 
thetical existence.  Analogy  suggests  that  some 
such  sensitive  matters  (which  are  probably 
colourless  and  have  therefore,  so  far,  escaped 
detection)  do  exist  as  the  physical  basis  of  visual 
impulse.  These,  by  varying  photo  -  chemical 
decomposition  under  the  influence  of  light  of 
certain  wave  -  lengths,  generate  corresponding 
impulses  in  the  retina,  which  in  accordance 
with  their  particular  characteristics  are  appre- 
ciated by  the  perceptive  visual  centres  as  the 
relative  colour-sensations. 

The  assumption  that  the  retina  is  the  portion 
of  the  visual  apparatus  mainly  concerned  in  the 
differentiation  of  normal  colour-perception  is 
rendered  very  probable,  and  apparently  justified 
by  considerations  which  may  be  thus  enumer- 
ated : — 

(a)  Law  of  Specific  Energy  of  Nerves. — Physio- 
logical research  supports  the  view  that  all  nerve- 
impulses  (actually  in  process  of  transmission) 
are  of  identical  character,  whatever  the  nature 
(motor,  sensory,  or  special  sensory)  of  the  nerve 
may  be  ;  that  the  effect  produced  by  the  impulse 
in  any  given  nerve  depends,  not  upon  any  varia- 
tion in  its  structure,  but  upon  its  differentiation 
to  a  special  function,  implying  a  particular 
peripheral  termination  on  the  one  hand,  and 
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this  point,  while  at  the  periphery  of  the  retina 
it  is  quite  absent. 

Many  objections  to  this  theory  have  been 
raised.  It  assumes  the  existence  of  a  separate 
nerve-fibre  to  each  terminal  element.  Salzer 
found  about  three  million  cones  in  the  human 
retina,  while  there  are  only  about  one  million 
in  the  optic  nerve.  Although  as  to  the  fovea 
the  assumption  is  an  essential,  it  is  not  neces- 
sary in  the  retinal  periphery ;  indeed,  Helmholtz 
explained  the  imperfections  of  peripheral  vision 
on  the  assumption  that  several  nerve  elements 
in  this  situation  have  one  nerve-fibre  in  common. 

A  further  objection  —  originally  raised  by 
Fick  and  recently  revived — is  founded  on  the 
fact  that  a  small  pencil  of  rays  from  a  distant 
star  appears  white,  implying,  according  to  the 
theory,  that  the  image  falls  on  three  cones 
simultaneously,  whereas  astronomical  considera- 
tions as  to  distance  show  that  the  tiny  image 
cannot  cover  more  than  one  cone. 

This  difficulty  is  ingeniously  explained  by 
Thomas  and  Welland,  who  suggest  that  the 
imperceptibly  minute  ocular  oscillations  con- 
stantly taking  place  in  accordance  with  the 
rhythmical  innervation  of  the  ocular  muscles, 
rapidly  but  successively  expose  several  cones 
to  the  incident  rays,  and  that  these  rapidly 
succeeding  impressions  on  diff'erent  colour  cells 
are  collectively  appreciated  by  the  brain  as 
white  light. 

The  assertion  of  Charpentier  that  this  theory 
does  not  explain  the  fact  of  the  central  retina 
being  less  sensitive  to  colour  than  to  white 
light  is  fallacious,  for  it  assumes  that  while 
monochromatic  light  only  stimulates  one  brain- 
cell,  white  light  excites  three  equally,  so  that 
the  sensitiveness  of  the  retina  to  compound 
light  is  proportionately  increased. 

Other  objections  against  this  theory  have 
been  urged,  but  for  the  present  purpose  they 
do  not  require  discussion. 

Hering's  Theory. — -This  rival  theory — a  modi- 
fication of  the  Young- Helmholtz  —  was  first 
propounded  about  twenty  years  ago  by  Hering 
of  Prague.  It  assumes  the  existence  in  the 
retina  of  three  visual  substances — white-black, 
red-green,  and  yellow -blue  (in  each  pair  one 
colour  being  complementary  and  also  antago- 
nistic to  the  other),  corresponding  to  the 
supposition  that  we  possess  six  fundamental 
sensations.  As  in  the  metabolism  of  living 
substances  generally,  the  existence  of  two  phases 
can  be  recognised — a  constructive,  assimilative, 
or  anabolic  phase,  and  a  destructive,  dissimila- 
tive,  or  katabolic  phase, — so  similar  metabolic 
changes  of  opposite  character  in  the  hypothetical 
visual  substances  under  the  influence  of  light 
are  presumed  to  be  the  causal  factors  in  the 
determination  of  nervous  impulses,  and  their 
psychological  expression  as  conscious  visual 
colour-sensations. 

Different  rays  of  light,  according  to  their  vvave- 
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length,  aflect  the  several  visual  substances  dif- 
ferently, provoking  constructive  or  destructive 
changes  in  some,  while  others  may  be  left  in 
equilibrium,  and  producing  a  resulting  colour- 
sensation  expressive  of  the  balance  of  effect  on 
the  whole.  The  accompanying  diagram  from 
Foster's  Text-Book  of  Physiology  (sixth  edition, 
part  iv.  p.  95)  serves  to  indicate  the  nature 
of  Hering's  assumption  with  regard  to  coloTir- 
perception. 

The  vertical  lines  R,  0,  Y,  G,  B,  V  indicate 
the  position  on  the  spectrum  of  the  correspond- 
ing colour  whose  initials  they  bear.  The  curved 
line  rg  (enclosing  a  space  shaded  vertically) 
repi'esents  the  red-gi'cen  substance,  the  effect 
of  rays  of  different  wave-length  upon  it  being 
indicated  by  the  height  of  the  curves.  The 
line  yb  (enclosing  a  space  shaded  horizontally) 
represents  the  yellow-blue  substance,  the  effect 
of  various  rays  upon  it  being  indicated  in  the 
same  manner.  The  horizontal  line  ah  separates 
the  katabolic,  dissimilative,  or  destructive 
changes  (represented  above  the  line)  from  the 
anabolic,  assimilative,  or  constructive  changes 
(shown  below  it).  In  the  red-green  substance, 
as  far  as  the  line  Y  {i.e.  for  red,  orange,  yellow) 
the  effect  is  katabolic,  producing  a  red  sensa- 
tion ;  beyond  this  point  {i.e.  for  green  and  blue) 
the  effect  is  anabolic,  producing  a  green  sensa- 
tion. In  the  yellow-blue  substance  the  effect  is 
katabolic  up  to  G  {i.e.  for  orange,  yellow,  and 
green),  producing  the  sensation  of  yellow  ;  but 
beyond  this  point  {i.e.  for  blue  and  violet)  it  is 
anabolic,  producing  the  sensation  of  blue.  The 
thick  line  wh  (enclosing  an  unshaded  space) 
indicates  the  white-black  substance  which  is 
only  affected  katabolically,  though  to  a  variable 
degree,  by  all  the  spectral  colours,  pi'oducing 
the  sensation  of  white.  Its  anabolism  produces 
the  sensation  of  darkness. 

Red  light  (R)  produces  the  sensation  of  red 
by  inducing  a  katabolic  change  in  the  red-green 
substance.  Orange  induces  katabolic  changes  in 
both  the  red-green  and  yellow-blue  siibstances. 
Yellow  produces  katabolism  of  the  yellow- 
blue  substance,  the  red  -  green  now  being 
in  equilibrium  (its  curve  intersecting  the  line 
ah).  Green  induces  anabolic  changes  in  the 
red-green  substance,  the  yellow-blue  now  being 
in  equilibrium.  Blue  produces  anabolic  changes 
in  the  yellow-blue  substance  ;  violet  also  does 
the  same,  but  to  a  lesser  degree.  The  simul- 
taneous effect  of  mixed  lights  is  the  sum-total 
of  the  eff'ect  of  their  several  component  colours. 

Ebbinghaus  has  modified  Hering's  theory  by 
admitting  only  katabolic  changes  in  the  three 
visual  substances  as  the  cause  of  colour-sensa- 
tion. He  attributes  colour  properties  to  the 
visual  purple,  which  latter  he  considers  indenti- 
cal  with  the  yellow-blue  substance.  He  asserts 
that  it  exists  in  the  cones  as  well  as  in  the  rods, 
and  that  its  apparent  absence  in  the  former  is 
due  to  its  being  colourless  from  admixture  with 
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Fig.  1.    DIAGRAM  ILLUSTRATING  HERING'S  THEORY  OF  COLOUR  PERCEPTION. 
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Fig.  2.    BLUE-BLINDNESS  according  to  the  YOUNG  HELMHOLTZ  THEORY. 
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Fig.  3.    GREEN-BLINDNESS  according  to  the  YOUNG  HELMHOLTZ  THEORY. 
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the  complementary  red-green  substance,  which 
is  present  only  in  the  cones.  The  outcome  of 
this  assumption,  viz.  that  the  nerve  of  any  cone 
transmits  impulses  varying  according  to  the 
colour,  is,  however,  opposed  to  the  views  of 
present-day  nerve  physiology. 

The  above  two  theories  are  the  only  hypo- 
theses relating  to  colour-perception  which  now 
hold  tiie  field  ;  and  though  there  are  still 
adherents  to  Hering's  theory,  that  of  Young- 
Helmlioltz  meets  with  the  more  universal 
acceptance.  All  other  theories  which  endow 
the  optic  nerve-fibres  with  the  faculty  of  trans- 
mitting nerve-impulses  of  varying  characteristics 
are  antagonistic  to  the  accepted  facts  of  present- 
day  nerve  physiology. 

Dtvdojyiiient  of  Colour-perception. — Colour- 
sense  and  colour-knowledge  must  not  be  con- 
founded ;  the  former  is  an  inherited  instinct, 
the  latter  results  from  education  and  practice  of 
the  sense. 

Ample  evidence  exists  that  the  colour-sense 
was  coexistent  with  primitive  man  of  whom  we 
possess  any  trace.  Among  the  deposits  found 
in  the  sepulchral  barrows  of  prehistoric  times  are 
variously  coloured  glass  or  quartz  beads  and  elab- 
orately artistic  implements  and  pottery  ;  while 
the  enamelled  bricks  of  Nineveh  and  Babylon 
and  the  Egyptian  mummy-cases  show  that  the 
ancient  inhabitants  of  the  land  of  the  Pharaohs 
possessed  a  colour-sense  of  the  highest  order. 

It  is  evident  to  any  careful  observer  that  a 
keen  appreciation  of  colour  is  one  of  the  marked 
endowments  of  early  infancy.  The  colour 
vocabulary  is  absent,  but  education  in  the 
nomenclature  of  colour  is  alone  required  to 
voice  the  existence  of  the  sense.  The  ordinary 
vocabulary  for  colour  is  a  simple  one — black, 
white,  red,  blue,  green,  yellow,  grey,  brown  ; 
and  though  the  majority  of  educated  individuals 
are  content  with  so  meagre  a  list,  there  is  no 
reason  why  such  should  not  be  indefinitely  ex- 
tended. Though  we  have  no  means  of  knowinij; 
how  certani  terms  were  originally  used  or  applied 
to  designate  the  jirimary  colours,  the  abstract 
nature  of  colour  in  the  development  of  the  colour 
vocal)ulary  is  interesting.  Most  of  our  colour- 
names  take  their  origin  from  some  concrete 
object.  Thus  the  baking  of  a  certain  kind  of 
clay  gives  us  "brick-red,"  while  another  variety 
of  clay  gives  us  "  terra-cotta."  In  "  rose-colour," 
"  cardinal,"  "  claret,"  the  concrete  origin  of  the 
colour  -  name  is  still  apparent.  "  Rosy," 
"  roseate,"  "  pink,"  "  carnation,"  "  cherry," 
and  "  plum  "  are  ftirther  examples,  while  stones 
such  as  amethyst,  amber,  sapphire,  turquoise, 
topaz,  and  jet  give  us  still  more  conclusive 
evidence.  Probably  the  only  difference  between 
concrete  and  abstract  colour-names  is  one  of 
time.  Orange,  lilac,  and  even  so  recent  an 
addition  as  that  of  electric-blue,  are  fast  losing 
association  with  the  objects  from  which  the 
names  were  originally  derived. 


The  natural  colours  with  which  civilised  man 
is  brought  into  contact  are  comjjaratively  few  ; 
the  artificially  produced  hues  are  many  and  in- 
creasing. A  pattern-card  issued  ];y  a  Lyons 
silk  manufacturer  contains  samples  of  two 
thousand  different  colours,  each  with  its  more 
or  less  appropriate  name  ;  and  while  this  colour 
vocabulary  is  larger  than  the  entire  vocabulary 
of  the  majority  of  people,  the  gradations  of 
colour  in  the  solar  spectrum  are  still  more 
numerous.  The  sense  to  perceive  these  is 
already  existent ;  as  opportunity  offers,  an 
extended  colour  vocabulary  will  result. 

Definition. — Colour-blindness  is  the  condition 
in  which  there  is  inability  to  distinguish  certain 
colours.  It  may  be  rongenital  or  acquired.  The 
subject  may  be  discussed  in  terms  either  of  the 
Young-Hehnholtz  or  Hering's  theory. 

Congenital  Colour  -  Blindness.  —  Historical 
Considerations.  — •  This  congenital    defect  has 
probably  been  coexistent  with  the  human  race. 
It  was  so  named  by  Brewster.    The  first  un- 
doubted case  appears  to  be  one  recorded  by 
Huddart  in  the  Philosophical  Transactions  of 
1777,  which  was  subsequently  commented  on  in 
1779  by  the  Abbe  Rozier,  who  also  referred  to 
the  case  of  the  painter  Calarean.    The  same 
year  the  case  of  Scott  was  reported.  Then 
followed  the  historic  case  of  Dalton,  the  English 
chemist  of  atomic  theory  fame,  who  in  1794 
studied  his  red-blindness  by  the  spectrum,  and 
accurately  described  the  condition.   The  subiject 
was  first  systematically  and  theoretically  studied 
by  Seebeck  about  183G.     Ceorge  Wilson  of 
I^dinburgh  (1818-1859),  by  his  researches  and 
writings,  strongly  advocated  attention  to  the 
practical  side  of  the  (question,  but  his  work  did 
not  receive  the  attention  it  deserved.  The 
measure  of  attention  which  the  subject  in  its 
practical  bearings  is  now  receiving  is  largely  due 
to  the  powerful  advocacy  of  Frithiof  Holmgren, 
of  Upsala,  in  his  work  published  in  1877,  and 
of  Dr.  B.  Joy  Jeffries  of  Boston,  who  wrote  two 
years  later.    Yet  even  now,  in  spite  of  constant 
and  consistent  agitation,  much  remains  to  be 
done,  for  Governments  do  not  yet  fully  recog- 
nise their  duty  in  a  matter  of  such  vital  im- 
portance to  life  and  property. 

Congenital  colour-blindness  may  be  total  or 
partial. 

Total  or  Complete  Colour-hlindness. — ArJiroma- 
topsia. — This  condition  is  rare  ;  it  may  be 
unilateral  (Otto  Becker  and  von  Hippel).  The 
spectrum  appears  in  shades  of  grey  throughout, 
being  lightest  in  the  position  of  the  yellow- 
green,  and  darkest  at  each  end.  A  coloured 
picture  appears  like  a  photograph  or  an  engrav- 
ing. According  to  the  Young-Helmholtz  theory, 
such  cases  are  explicable  on  the  assumption 
that  all  the  three  photo-chemical  substances  ai'e 
alike,  as  is  normally  the  case  at  the  extreme 
retinal  peripheiy,  or  that  the  three  colour- 
receptive    elements   are  jjaralysed.  Hering's 
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theory  asserts  that  all  the  chromatic  substances 
are  absent,  the  white-black  alone  remaining. 

Mono-chromatopsia. — This  is  a  very  rare 
group  akin  to  the  above,  in  which  the  whole 
spectrum  appears  in  shades  of  some  one  colour — • 
green  or  blue-violet.  In  such  cases  we  assume 
the  existence  of  the  corresponding  photo -chemical 
substance  only. 

Partial  Colour-blindness.  —  Of  this  condition 
there  are  three  varieties  designated  (according  to 
the  Yoiuig-Helmholtz  theory) — blue-blindness, 
green-blindness,  and  red-blindness.  All  are  char- 
acterised by  the  spectrum  appearing  dichromic, 
with  a  neutral  area  of  white  or  grey,  as  shown 
in  the  accompanying  diagram. 

Blue-blindness,  violet-blindness,  yellow-blue 
blindness  of  Hering,  akyanopsia,  axanthopsia. — 
This  group  is  very  rare,  and  therefore  not  of 
practical  importance.  The  spectrum  consists 
only  of  red  and  green,  with  a  neutral  grey  area 
in  the  yellow;  the  blue-violet  end  is  usually 
much  shortened.  In  typical  cases  only  red  and 
green  are  seen  perfectly  (Erythrochloropsy  of 
Mauthner),  blue  is  confounded  with  green, 
purple  with  red,  orange  with  yellow,  and  violet 
with  yellow-green  or  grey.  According  to  Young- 
Helmholtz,  the  blue-sensitive  substance  is  here 
equal  to,  or  has  the  properties  of  the  green - 
sensitive  substance,  as  diagrammatically  repre- 
sented by  the  parallelism  and  proximity  of  the 
green  and  blue  curves  in  the  figure  appended. 
From  this  it  is  evident  that  at  Y  (the  point  of 
intersection  of  the  curves),  where  in  normal  eyes 
the  sensation  of  yellow  would  be  perceived,  all 
the  three  substances  would  be  equally  stimu- 
lated, and  the  sensation  of  grey  in  consequence 
provoked. 

Hering's  hypothesis  explains  the  condition 
by  the  absence  of  the  yellow-blue  suljstance. 
Uniocular  cases  have  been  recorded  by  Holm- 
gren and  other  observers. 

Green-biitulness,  Hering's  red-green  blindness 
with  unshortened  spectrum,  achloropsia,  aglau- 
kopsia,  xanthokyanopy  of  Mauthner. — This  is 
a  group  of  great  practical  importance.  The 
unshortened  spectrum  contains  no  green,  but 
appears  to  consist  of  two  colours  only,  usually 
called  various  shades  of  yellow  and  blue,  which 
colours  join  each  other  directly,  or  are  separated 
by  a  narrow  neutral  grey  band.  In  such  cases 
bright-green  is  confounded  with  dark-red,  and 
a  dark -green  letter  on  a  black  ground  is  not 
recognised. 

According  to  Young- Helmholtz  the  green- 
sensitive  retinal  substance  is  here  equal  to  or 
has  the  properties  of  the  red-sensitive  matter, 
as  indicated  in  the  accompanying  diagram  by 
the  close  proximity  of  the  green  to  the  red 
curve.  From  this  it  is  obvious  that  at  G  (the 
point  of  intersection  of  the  curves),  where 
normally  green  would  be  perceived,  all  the 
three  sensitive  substances  are  stimulated  equally, 
and  the  sensation  of  grey  is  brought  about. 
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Red-blindness,  Hering's  red-green  blindness 
with  shortened  spectrum,  anerythropsia.  Dal- 
tonism.—  The  spectrum  is  shortened  owing  to 
the  absence  of  the  red  end,  and  is  composed 
(as  in  green-blindness)  of  two  colours — yellow 
and  blue.  The  differences  are  that  the  neutral 
grey  zone  between  the  yellow  and  blue  is  now 
nearer  the  blue  end,  and  that  the  yellow  begins 
in  the  orange  and  not  in  the  red  as  in  green- 
blindness.  In  such  cases  light-red  is  confounded 
with  dark-green,  and  a  dark-red  letter  on  a 
black  ground  is  not  recognised. 

The  Young-Helmholtz  theory  asserts  that  the 
red-sensitive  substance  is  here  equal  to,  or  has 
the  properties  of  the  green-sensitive  substance. 
This  is  indicated  in  the  accompanying  diagram 
by  the  closely  adjoining  position  of  the  red  to 
the  green  curve.  Here  red  at  R  is  stimulated 
so  slightly  that  the  sensation  is  barely  provoked, 
while  at  the  site  of  intersection  of  the  curves, 
GB,  the  normal  greenish -blue  is  perceived  as 
grey,  for  here  all  the  three  sensitive  substances 
are  stimulated  equally. 

According  to  Hering's  theory,  green  and  red 
blindness  are  varieties  of  red-green  blindness 
due  to  absence  of  the  red-green  visual  substance, 
the  difference  in  response  to  tests  being  due  to 
variation  in  colour  of  the  ocular  media — the 
crystalline  lens  and  the  macula  lutea.  This 
is  hardly  feasible,  for  lens  discoloration  only 
occurs  in  senile  or  diseased  eyes,  whilst  the 
macular  pigment,  which  undoubtedly  does  affect 
greenish-blue  rays,  barely  influences  those  con- 
cerned in  the  above  difference. 

Incomplete  Colour-bl indness,  Diminished  Colour- 
sense,  Dyschromatopsia.  —  In  these  cases,  which 
are  of  frequent  occurrence,  the  acuteness  of 
colour-perception  is  reduced.  When  objects  are 
suthciently  large  and  well  illuminated,  colours 
are  recognised  ;  but  when  seen  under  unfavour- 
able conditions  as  to  illumination,  or  mixed 
with  white  or  grey,  the  ground  colours  are  less 
readily  detected  than  by  the  normal  eye.  All 
the  spectral  colours  are  appreciated,  except  that 
violet  cannot  be  distinguished  from  blue,  or  is 
called  grey  or  brown.  Pure  colours  are  easily 
recognised,  but  when  mixed,  difficulty  is  ex- 
perienced in  picking  out  the  dominant  one,  and 
gradations  in  colour  are  less  obvious. 

The  acuteness  of  colour-perception  in  persons 
with  normal  trichromatic  vision  is  not  invariably 
the  same ;  indeed  a  difference  may  be  noticed 
in  the  eyes  of  the  same  individual. 

These  slight  aberrations  from  the  normal 
condition  are  probably  attributable  to  a  reduced 
sensibility  or  an  alteration  in  the  relation  of  the 
three  photo-chemical  substances,  whereby  they 
simulate  each  other  in  properties,  and  manifest 
their  distinctive  effects  less  potently. 

Colour-ignorance. — This  is  ignorance  as  to 
colour  nomenclature,  and  not  inability  to  dis- 
criminate between  colours.  Its  existence  in 
the  adult  is  very  doubtful,  as  evidenced  by  the 
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fact  that  in  spite  of  the  institution  of  a  special 
colour-ignorance  test  in  the  British  Mercantile 
Marine  Regulations  of  1894,  no  failure  to  pass 
this  test  has  hitherto  been  reported.  It  only 
occurs  in  boys  of  the  lowest  social  strata  whose 
environment  has  led  to  a  total  neglect  of  educa- 
tion in  the  naming  of  colours. 

Influence  of  Heredity  and  Sex  on  Congenital 
Colour -Ijlindness. — These  are  important  factors 
in  the  genesis  of  this  condition.  It  occurs 
much  more  frequently  in  the  male  sex,  and  is 
usually  transmitted  from  grandfather  to  grand- 
son, whilst  the  intermediate  generation — both 
male  and  female  members — frequently  escape 
the  defect  altogether.  Several  brothers  may  be 
afflicted  with  the  abnormality,  in  such  cases  the 
defect  usually  assuming  the  same  type  in  all. 
Very  rarely  transference  of  the  defect  to  the 
female  members  of  a  family  is  seen.  The  visual 
acuity  is  usually  unimpaired.  Uniocular  cases 
occur,  but  exclusively  among  men. 

Prevalence  of  Congenital  Colour-blindness. — 
Well-authenticated  statistics  of  numerous  ob- 
servers who  have  collectively  examined  nearly 
one  hundred  thousand  persons  demonstrate  two 
facts :  — 

(a)  Its  prevalence  among  the  male  sex. 

(b)  Its  equal  distribution  in  different  nation- 
alities. 

These  investigations  show  an  average  of 
3 '59  per  cent  colour-blind  among  males,  and 
only  '88  per  cent  among  females.  This  rare 
occurrence  in  the  female  sex  has  been  attributed 
to  their  special  earlier  individual  education  in 
colour ;  while  this  does  undoubtedly  account  for 
the  absence  among  them  of  colour-ignorance,  it 
is  more  probable  that  their  highly  developed 
colour- sensation  is  an  hereditary  endowment 
peculiar  to  their  sex, — the  outcome  of  a  special 
educational  development  which  has  been  in 
progress  for  ages. 

Acquired  Colour-Blindness. — This  is  a  con- 
dition of  defective  colour- perception  due  to 
pathological  changes,  affecting  those  whose 
colour  vision  was  formerly  unimpaired.  In  the 
normal  trichromic  eye,  the  visual  colour-fields 
are  physiologically  limited  to  certain  definite 
areas,  which  vary  in  extent  according  to  the 
particular  colour,  and  are  none  of  them  co- 
extensive with  the  field  for  form.  Colour-per- 
ception is  perfect  only  over  a  limited  eccentric 
area  surrounding  the  macula.  Beyond  this 
limit,  deviations  normally  occur  similar  to  those 
observed  in  the  colour-blind  throughout  the 
whole  retina — the  differentiation  of  green,  red, 
and  blue  being  respectively  lost,  as  the  retinal 
periphery  is  approached,  while  at  the  extreme 
periphery  is  an  achromatic  zone  capable  only  of 
form  vision. 

The  distinctive  symptomatic  difference  be- 
tween congenital  and  acquired  colour-blindness 
is  the  associated  failure  of  visual  acuity  for 
form  almost  always  present  in  the  acquired 


variety.  The  defect  usually  annuls  or  abolishes 
the  colour-perception  in  a  definite  sequence — 
the  order  of  colour-disturbance  being  green,  red, 
and  lastly  lilue.  It  is  more  frequently  dependent 
upon  pathological  changes  affecting  the  conduct- 
ing nerve-fibres  or  the  colour-sensitive  cerebral 
cells,  than  to  a  lesion  of  the  third  factor  in 
colour- perception,  viz.  the  retinal  chromo- 
sensitive  visual  cells.  This  tetiological  fact  is 
probably  explained  by  the  apparently  greater 
resistance  to  pathological  processes  offered  by 
the  photo-chemical  substances  than  by  the  optic 
nerve-fibrils,  as  evidenced  by  the  observation  of 
Stilling,  who  found  the  colour-sense  unimpaired 
in  various  forms  of  retinitis  and  choroido- 
retinitis,  and  by  the  statement  of  Leber  that 
in  such  retinal  affections  colour-blindness  only 
ensues  when  the  disease  has  led  to  secondary 
atrophy  of  the  nerve-fibre  layer  and  of  the  optic 
nerve. 

The  affection  assumes  a  variety  of  types  as 
to  distribution,  according  to  the  pathological 
factor  upon  which  it  depends.  The  main 
varieties  and  the  associated  causes  may  be  thus 
classified  : — 

1.  The  colour  defect  may  involve  to  a  variable 
extent  the  retinal  circumference  only,  and  remain 
localised  to  these  peripheral  parts.  Form  vision 
is  correspondingly  restricted,  the  condition  known 
as  "telescopic  vision"  resulting.  This  condition 
follows  the  administration  of  various  therapeutic 
agents,  such  as  quinine,  salicylate  of  soda,  ergot, 
and  caffeine.  These  drugs,  from  idiosyncrasy 
or  overdose,  produce  toxic  effects,  by  disturbing 
the  vaso-motor  centres  and  inducing  a  condition 
of  retinal  antemia. 

2.  It  may  primarily  involve  the  retinal  peri- 
phery, and  progressively  spread  over  the  whole 
retina.  This  is  the  most  frequent  form,  occur- 
ring concurrently  with  optic  nerve  atrophy, 
whether  primary  and  associated  with  general 
nervous  disease,  or  secrmdary  and  consecutive  to 
neuritis  from  any  cause. 

3.  The  defect  may  be  limited  to  the  central 
portion  of  the  retina  only,  producing  a  central 
colour  scotoma,  which  may  be  pericentric  or 
paracentric  according  as  it  includes  the  fixation 
point  or  not.  This  variety  includes  the  so-called 
toxic  amblyopias  which  in  reality  depend  patho- 
logically upon  retro-bulbar  axial  neuritis.  The 
toxic  agents  producing  this  condition  are  alcohol, 
tobacco,  bisulphide  of  carbon,  iodoform,  nitro- 
benzol,  cannabis  indica,  arsenic,  lead,  stramonium 
and  chloral  hydrate.  Central  colour  scotoma 
are  also  of  frequent  occurrence  in  disseminated 
sclerosis,  and  sometimes  as  the  outcome  of 
toxtemia  in  diabetes. 

4.  It  may  involve  the  corresponding  halves 
of  each  retina  (chromatic  hemianopsia)  as  in 
some  rare  cases  of  cerebral  hjemorrhage  or 
embolism — the  field  for  form  being  unaffected. 
In  ordinary  hemiopia  the  loss  of  colour  corre- 
sponds to  loss  of  form. 
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5.  Disturbance  of  normal  colour-perception  is 
of  frequent  occurrence  in  certain  functional 
neuroses,  as  hysteria,  epilepsj%  and  hypnotism. 
For  a  detailed  account  of  the  special  colour 
phenomena  in  these  and  in  the  above-mentioned 
groups  the  reader  is  referred  to  the  special 
articles. 

Signal  Colov/rs. — By  universal  custom,  the 
colours  —  red,  green,  and  white  —  have  been 
adopted  as  signals  to  indicate  conditions  of 
danger  and  safety.  When  the  prevalence  of 
colour-blindness  in  the  male  sex  was  duly  recog- 
nised, it  was  found  that  most  colour-blind  men 
were  either  red-blind  or  green-blind ;  and  the 
advisability  of  replacing  the  above  colours  by 
others  less  readily  mistaken  was  considered. 
Experiments,  however,  as  to  the  luminosity  of 
various  coloured  lights  have  satisfactorily  proved 
that  the  colours  in  usage  are  the  best  and  the 
only  available  signal  lights  for  practical  pur- 
poses ;  for,  while  red  transmits  1 0  per  cent,  and 
green  10  to  20  per  cent  of  the  light  behind  it, 
blue  only  allows  4  per  cent  to  pass  through, 
while  yellow  under  certain  atmospheric  condi- 
tions would  not  be  sufficiently  distinctive.  The 
elimination  of  the  colour-blind  from  positions 
of  vital  responsibility  became,  therefore,  a  grave 
necessity,  and  upwards  of  forty  methods  for  the 
detection  have  been  devised. 

Methods  of  Testing. — Any  method  to  be 
scientific  and  conclusive  must  be  based  on  the 
principle  of  the  matching  of  colours,  since  this  is 
the  only  true  appeal  to  the  colour-sense.  The 
naming  of  colours  is  fallacious,  for  the  truly 
colour-blind  may  guess  correctly,  while  from 
colour-ignorance  or  nervousness  the  colour-per- 
fect may  fail.  In  methods  involving  the  match- 
ing of  colours,  coloured  pigments  seen  by  reflected 
or  transmitted  light  or  the  spectral  colours  may 
be  employed.  Of  these  the  simplest  and  most 
practical  test  is  that  of  Holmgren. 

A.  Wool  Test  of  Holmgren. — Seebeck  was  the 
first  to  mention  coloured  worsteds,  while  Wilson 
of  Edinburgh  was  the  first  to  employ  them. 
Holmgren's  method  is  an  elaboration  of  the 
suggestion,  five  finely  graduated  shades  of  each 
of  the  following  colours — red,  orange,  yellow, 
greenish-yellow,  green,  greenish-blue,  blue, violet, 
purple,  rose,  brown  and  grey — being  employed. 

The  test  consists  in  requiring  the  examinee  to 
match  from  the  heap  of  wools  of  various  colours 
and  shades  (confusion  colours)  placed  on  a  white 
cloth  in  a  good  light  "test  skeins"  of  certain 
definite  colours.  These  test  skeins  are  three 
in  number,  and  are  applied  in  a  given  order. 

Test  1. — The  examinee  is  given  a  skein  of 
very  pure  pale  green  (which  should  be  held 
apart)  and  told  to  select  from  the  heap  all  the 
skeins  which  contain  any  tint  of  that  colour, 
care  being  taken  to  avoid  specifying  the  colour 
of  the  test  skein.  If  any  but  green  skeins  be 
selected  by  the  examinee  as  a  match,  colour- 
blindness is  established ;  while  a  marked  dis- 
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position  to  select  such,  though  finally  not 
yielded  to,  indicates  a  feeble  colour  -  sense. 
Should  the  examinee  have  a  difficulty  in  under- 
standing what  is  required  of  him,  the  examiner 
himself  may  show  him  by  selecting  the  required 
skeins  without  in  any  way  invalidating  the 
value  of  the  test. 

To  ascertain  the  kind  and  degree  of  the 
colour  -  defect  two  further  tests  may  be  em- 
ployed : — 

Test  2. — A  rose-coloured  skein  (a  mixture 
principally  of  red  and  blue  in  the  proportion  of 
two  to  one)  is  now  given  to  the  examinee,  and 
he  is  asked  to  match  it.  If  he  select  blue  and 
purple  skeins  he  is  completely  red-blind,  while 
if  he  select  the  blue-green  skeins  he  is  com- 
pletely green-blind. 

Test  3. — A  bright-red  skein  is  now  presented. 
The  complete  red-blind  selects  as  matches  to 
this,  dark  green  and  reds,  and  browns  {i.e. 
shades  which  to  the  normal  eye  appear  darker), 
while  the  complete  green-blind  selects  light 
green  and  light  browns  {i.e.  shades  which  to  the 
normal  sense  appear  lighter  than  the  test  colour). 

It  does  not  always  follow  that  the  mistakes  of 
the  colovir-blind  are  invariably  those  indicated 
above.  As  normal  colotir-perception  varies  in 
different  individuals,  so  in  the  colour-blind 
every  gradation  as  to  kind  and  degree  of  defect 
exists.  While  typical  cases  of  either  form 
respond,  therefore,  in  a  distinctive  manner  to 
the  tests  employed,  incomplete  cases  will  be 
indicated  by  deviation  from  these  regular  lines. 

Various  modifications  of  this  method  have 
been  devised  for  facilitating  the  examination 
and  recording  the  results,  when  dealing  with 
large  bodies  of  men.  These  may  be  briefly 
enumerated  as  follow  : — 1.  Thomson's  colour 
stick ;  2.  Jeafferson's  colour  disc ;  3.  C.  A. 
Oliver's  wool  test ;  4.  Daae's  wool  squares ;  5. 
Reuss'  colour  table ;  6.  Cohn's  embroidery 
patterns  ;  7.  Bodal's  coloured  cylinders  ;  8. 
Schenke's  yarn  spools ;  9.  Bonders'  wool  rolls. 

B.  Pigment  Tests.  —  Cohn  and  Mauthner 
advocate  the  use  of  bottles  filled  with  diff'erent 
pigments  in  place  of  worsted. 

C.  The  diromo-lithographic  tables  of  Stilling 
consist  of  coloured  letters  on  differently  col- 
oured backgrounds,  seen  under  reflected  light. 
Grossmann's  modification  embodies  this  idea, 
but  the  coloured  slides  are  shown  by  transmitted 
light. 

The  above-mentioned  methods  only  permit  of 
a  qualitative  determination  of  the  colour-sense. 
To  determine  this  quantitatively  recourse  must 
be  had  to  one  of  several  methods  devised  by 
Bonders,  Oliver,  and  Brudenell  Carter. 

For  a  truly  scientific  estimation  of  the  colour- 
sense  the  spectral  colours  must  be  employed. 
Lord  Rayleigh,  Abney,  Chibret,  and  Hirschberg 
have  devised  instruments  by  means  of  which 
definite  spectral  colours  can  be  exposed  and 
matched  for  selection  from  another  spectrum. 
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Practical  Remarks. — Seamen. — The  practical 
importance  of  the  subject  of  colour-blindness 
was  not  recognised  until  1855,  when  Dr.  (ieorge 
Wilson  of  Edinbiu'gh  published  his  Researches 
on,  C (dour- Blindness,  and  graphically  drew  atten- 
tion to  the  dangers  of  employing  colour-blind 
men  in  positions  of  trust.  In  1876  a  railway 
disaster  at  Arlsey  Junction,  and  the  suggestion 
that  it  was  due  to  colour-blindness  on  the  part 
of  the  engine-driver,  excited  public  attention. 
In  the  following  year  the  Board  of  Trade 
established  a  compulsory  test  for  those  of  the 
Mercantile  Marine  applying  for  certificates  of 
master  and  mate.  The  test  consisted  in  the 
naming  of  colours,  the  consequence  being  that 
men  rejected  at  one  time  or  place  passed  the 
test  successfully  on  another  occasion.  The 
perfunctory  manner  in  which  the  Regulations 
respecting  colour-blind  men  were  drawn  is 
shown  by  the  following  facts  : — 

1.  That  no  test  was  required  of  "look-outs," 
ordinary  seamen,  apprentices,  or  pilots. 

2.  That  the  colour-blind  officer  received  his 
certificate,  though  it  was  endorsed  "  colour- 
blind." 

3.  That  no  provision  was  made  for  colour- 
blind officers  who  might  conscientiously  feel 
their  unfitness  for  the  sea  life. 

The  inefficiency  of  the  so  -  called  "  colour- 
blind test"  led  to  a  long  controversy  between 
members  of  the  medical  pi'ofession  and  the 
Board  of  Trade,  residting  finally  in  the  establish- 
ment of  the  Holmgren  Wool  Test  as  the  official 
test  on  September  1,  1894.  The  Board  have 
not,  however,  yet  risen  to  a  full  sense  of  their 
responsibility.  The  primary  object  of  Govern- 
ment is  to  provide  safeguards  for  human  life 
which  individual  care  cannot  command.  From 
this  standpoint  their  own  Reports  condemn 
them.  Between  1877  and  1894,  72,894  sailors 
already  holding  or  applying  for  certificates  were 
compidsorily  examined  :  409  failed  to  pass  in 
colour.  In  the  same  period,  6.370  voluntarily 
offered  themselves  for  examination,  and  293 
failed  to  pass.  Since  1894,  when  the  Holm- 
gren test  came  into  vogue,  21,720  have  been 
tested,  with  232  failures,  reduced  on  appeal  to 
215.  Taking  the  figures  of  both  periods  to- 
gether, between  1877  and  1898,  100,984  sailors 
have  been  tested,  and  917  found  colour-blind. 
Of  these  917  colour-blinds  there  is  not  one  tittle 
of  evidence  to  show  that  they  have  abandoned 
the  sea  life  ;  on  the  contrary,  we  know  that  in 
spite  of  their  defect  they  are  allowed  to  continue 
their  calling,  and  do  so  to  the  menace  of  the 
public  safety.  The  obvious  deduction  is  that 
while  the  Board  of  Trade  completely  fail  to  pro- 
cure that  measure  of  protection  which  the  public 
requirements  demand,  the  public  on  their  part 
have,  by  the  adoption  of  fallacious  Regulations, 
been  deluded  into  a  state  of  false  security.  The 
reconnncndations  of  the  Royal  Society's  Com- 
mittee that  all  candidates  for  positions  of  trust 


should  be  compulsorily  examined,  and  that  in 
judicial  inquiries  as  to  collisions  the  witnesses 
should  be  examined  for  colour-blindness,  would, 
if  carried  out,  open  an  era  of  safety  which  has 
hitherto  been  miknown. 

Railwai/  Men. — Up  to  the  present  time  there 
has  been  no  agreement  among  the  various 
railway  companies  as  to  the  application  of  a 
recognised  standard  colour-test.  The  conse- 
quence is  that  colour-blind  men  may  still  be 
found  in  the  ranks  of  railway  employees. 
Recent  agitation  on  the  part  of  the  British 
Medical  Association  will  no  doubt  result  finally 
in  the  universal  adoption  of  Holmgren's  test, 
supplemented  if  necessary  by  some  quantita- 
tive method. 

Colouring-  Matters.  See  Physio- 
logy, Tissues  {Fiyment  (Jells)  ;  Physiology, 
Excretion  {Urine,  Pie/ments) ;  Pigments  of  the 
Body  and  Excreta. 

Colp-  or  Colpo-. — In  compound  words, 
colp-  or  coljxj-  (from  Gr.  koAtto?,  vagina)  signifies 
relating  to  or  belonging  to  the  vagina.  In 
addition  to  the  words  specially  referred  to 
below,  there  are  eolpahjia,  vaginal  pain  ;  colj)- 
atresia,  vaginal  atresia ;  colpectasy,  vaginal 
dilatation  ;  colpeurynter,  vaginal  dilating  rubber 
bag ;  colpocele,  vaginal  hernia ;  colpocystiiis, 
inflammation  affecting  both  the  bladder  and 
the  vagina ;  mlpo-hysterectomy,  vaginal  hyster- 
ectomy ;  eolp)o-leucorrhoea,  vaginal  leucorrhoea ; 
colpoptosis,  vaginal  prolapse ;  colporrhexis, 
vaginal  rupture ;  colposjjasmus,  vaginal  spasm ; 
coljwstegnosis,  vaginal  atresia ;  colpostenosis, 
vaginal  constriction  ;  and  colposynizesis,  vaginal 
narrowness. 

Colpectomy. — An  extensive  operation, 
in  which  the  vagina  is  excised,  and  its  bed 
columnised ;  the  uterus  may  be  left  behind 
(Mailer's  operation)  or  removed  as  well  (hystero- 
colpectomy) ;  it  is  employed  in  cases  of  in- 
veterate prolapse  in  elderly  women  (past  the 
menopause). 

Colpitis. —  Inflammation  of  the  vagina, 
catarrhal,  follicular,  emphysematous,  mycotic, 
or  other.    See  Vagina,  Disorders  of  ( Vaginitis). 

Colpocleisis. — From  Gr.  koAttos,  vagina, 
and  kAcis-,  a  key  —  is  the  operation  by  which 
the  vagina  is  permanently  obliterated  or  closed; 
it  is  employed  in  intractable  cases  of  vesico- 
vaginal fistula  or  of  prolapsus  uteri  (in  old 
women).  The  requisites  for  the  operation  are 
anaesthetics,  vaginal  specula,  a  uterine  sound,  a 
knife,  curved  needles,  a  needle- holder,  and 
sutures  (silkworm  gut  or  catgut).  The  vaginal 
canal  is  exposed  ;  a  ring  of  mucous  membrane 
is  excised  as  high  up  as  possible ;  the  raw 
surfaces  on  the  anterior  and  posterior  walls 
thus  produced  are  then  brought  together  with 
silk  worm -gut  sutures,  the  sound  being  in  the 
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bladder  and  the  assistant's  finger  in  the  rectum 
during  the  passing  of  the  sutures.  The  consent 
of  the  patient  and  her  husband  must  have  been 
obtained  and  the  nature  and  result  of  the 
operation  explained. 

ColpoCystOtOmy. — An  operation  by 
which  the  bladder  is  opened  into  by  means  of 
a  vaginal  incision ;  this  may  be  done  for 
diagnosis,  for  the  removal  of  a  stone  or  tumour 
in  the  bladder,  or  for  intractable  cases  of 
cystitis  (when  the  incision  is  to  be  kept  open 
as  an  artificial  fistula  for  some  time). 

Colpohyperplasia  Cystica.— A 

degenerative  change  in  the  mucous  membrane 
of  the  vagina,  occurring  sometimes  in  preg- 
nancy, and  characterised  by  thickening  of  the 
mucosa  with  the  presence  in  it  of  numerous 
small  gas -containing  cysts;  it  was  first  de- 
scribed by  von  Winckel ;  it  is  probably  due  to 
a  gas-producing  bacillus,  and  is  therefore  really 
emphysematous  vaginitis ;  and  it  is  to  be 
treated  by  glycerine  tampons. 

Colporrhaphy. — The  operation  (from 
Gr.  koAtto^,  vagina,  and  pacf^i],  suturing)  for 
narrowing  the  vaginal  canal  by  excision  of 
strips  or  areas  of  mucous  membrane  and  the 
approximation  of  the  raw  surfaces  by  sutures  ; 
it  may  be  carried  out  on  the  anterior  vaginal 
wall  {anterior  c.)  or  on  the  posterior  {posterior  c); 
it  may  be  associated  with  perineal  repair  {coIjm- 
perineorrhaphy) ;  and  it  is  commonly  performed 
for  the  relief  of  troublesome  prolapsus  uteri. 
See  Pelvis,  Perineum  and  Pelvic  Floor  (Pro- 
lajysus  Uteri  or  Sacro-jmhic  Hernia) ;  Uterus, 
Displacement  of  {Prolapse  of  the  Uterus,  Opera- 
tive Measures). 

Colpotomy. — The  operation  of  opening 
into  the  peritoneal  cavity  thro^^gh  the  anterior 
vaginal  fornix  {anterior  c.)  or  through  the 
posterior  fornix  {posterior  c.) ;  vaginal  section  : 
it  is  a  stage  in  various  operations  such  as 
vaginal  ovariotomy,  vaginal  hysterectomy,  and 
vaginal  hysteropexy.  See  Uterus,  Non-Malig- 
nant Tumours  of  {Treatment  of  Fibroids). 

Colli  brine.  <S'ee  Snake-Bites  and  Poison- 
ous Fishes  {Colubrine  Snakes). 

Columbia,  British.  See  Thera- 
peutics, Health  Resorts  {American). 

Columna  or  Column.— A  pillar  or 

tract  or  pillar-like  part  of  the  body,  e.g.  the 
columns  of  the  spinal  cord,  of  the  heart 
{columnce  carneoe),  of  the  vagina,  of  the  rectum 
{columns  of  Morgagni),  etc.  See  also  Burdach  ; 
Clarke  ;  Goll  ;  Turck  ;  etc. 

Colwyn  Bay.  See  Therapeutics,  Health 
Eesorts  {English). 

Coma. — A  state  of  insensibility  (from  Gr. 


K(jj/ia,  lethargy)  resembling  deep  sleep,  from 
which  the  individual  either  cannot  be  roused  or 
can  be  roused  only  incompletely ;  respiration  is 
slow  and  stertorous,  and  generally  irregular. 
It  may  be  due  to  cerebral  concussion,  haemor- 
rhage, embolism,  or  thrombosis ;  or  to  sun- 
stroke ;  to  alcoholic  or  narcotic  poisoning ;  or 
to  ura3mia,  diabetes,  or  meningitis,  etc.  See 
Alcoholism  {Acute,  Alcoholic  Coma) ;  Brain, 
Affections  of  Blood-Vessels  {Hcsmorrhage, 
Thrombosis) ;  Brain,  Hypertrophy  ;  Brain, 
Surgery'  of  {Conctission,  Diagnosis) ;  Diabetes 
Mellitus  {Diabetic  Coma) ;  Malaria  {Pernicious 
Attach,  Comatose  Form) ;  Meningitis,  Epidemic 
Cerebro-Spinal  ;  Nephritis  {Clinical  Features, 
Nervous  System) ;  Sunstroke  {Heat  Fever) ; 
Toxicology  {Alcohol);  Typhoid  Fever  {Symp- 
toms, Nervous  System) ;  Typhus  Fever  {Period 
of  Advance,  Ne7-vous  Symptoms) ;  Unconscious- 
ness ;  UR/TiMIA. 

Coma  Vigfil.  —  A  lethargic  state,  in 
which  there  is  unconsciousness  combined  with 
sleeplessness  and  (sometimes)  muttering  de- 
lirium (Sir  W.  Jenner) ;  the  phrase  literally 
signifies  "wakeful  deep  sleep";  it  is  a  symp- 
tom which  appears  generally  just  before  the 
fatal  termination  of  such  diseases  as  typhus, 
delirium  tremens,  etc. ;  there  is  no  stertorous 
breathing,  the  pulse  is  quick,  the  eyes  are  half 
open,  the  pupils  are  not  contracted,  and  there  is 
a  certain  degree  of  consciousness.  See  Typhoid 
Fever  {Symptoms,  Nervous  System). 

Combined    Deg^eneration  of 

the  Spinal  Cord.  — A  disease  of  the 
spinal  cord,  occurring  in  cases  of  profound 
anaemia,  and  showing  resemblances  to  locomotor 
ataxia,  disseminated  sclerosis,  and  peripheral 
neuritis. 

Combustion,  Spontaneous.  See 

Burns  and  Scalds  {Medico-Legal  Aspects). — The 
supposed  burning  of  the  human  body  from 
accumulation  of  internal  heat,  as  in  the  case  of 
drunkards  ;  an  exploded  belief. 

Comedo. — A  black-head  or  black  spot  on 
the  skin  of  the  face  due  to  the  retention  of  a 
hardened  mass  of  sebum  in  a  distended  seba- 
ceous gland ;  the  mass  of  sebum  can  be  ex- 
pressed by  pressure  on  the  surrounding  skin, 
and  has  the  form  of  a  little  yellow  worm  with  a 
black  head  (the  black  head  is  due  to  dirt  or  to 
pigment).  Literally  the  Latin  word  comedo 
means  a  glutton,  and  the  term  used  to  be 
applied  to  worms  that  devour  the  body.  See 
Acne  ;  Skin,  Bacteriology  of  the  {Tlie  Acne 
Pustule). 

Comes. — Literally  a  companion,  is  the 
name  given  to  any  accompanying  structure, 
especially  a  nerve  or  vessel,  e.g.  arteria  comes 
nervi  mediani. 
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Comitialis  Morbus.  — Epilepsy ;  so 

called  because  if  a  case  of  epilepsy  occurred 
during  the  sittings  of  the  Roman  C'omitia, 
there  was  an  adjournment  of  the  assembly,  for 
this  disease  was  regarded  as  a  punishment  sent 
by  the  gods. 

Comma  Bacillus.— -See  Cholera,  Epi- 
demic (bacteriology);  Micro-Organisms. 

Comma  Tract  of  Schultze.— A 

tract  of  fibres  in  the  posterior  colunms  of  the 
spinal  cord  in  the  cervical  and  upper  dorsal 
regions ;  it  lies  between  the  columns  of  GoU 
and  l^urdach. 

Commensalism.  —  Symbiosis  or  the 
commensal  state  is  that  in  which  two  animals, 
or  plants,  live  together,  the  one  as  the  tenant 
{but  not  as  a  parasite)  of  the  other.  It  is 
derived  from  Latin  con,  together,  and  mensa,  a 
table. 

Comminution.  — The  breaking  of  a 
solid  body  (e.//.  a  bone)  into  several  small  pieces 
{e.g.  a  comminuted  fracture). 

Commissural  Aphasia.~Aphasia 

■due  to  destruction  or  interruption  of  the  con- 
necting fibres  between  the  different  speech 
centres.  See  Aphasia  {Clinical  Features,  Coni- 
m  issii  ral  Apha  s  ia ) . 

Commissure. — A  joining  or  juncture, 
the  line  where  two  structures  meet,  or  a  con- 
necting band  or  bundle  (e.g.  the  anterior  com- 
missure of  the  vulva,  the  commissure  of  the 
eyelids,  and  the  posterior  commissiire  of  the 
spinal  cord). 

Common  Lodgfingf- Houses.  See 

I>()1)(;1N(!-1I()USES. 

Commotio.    See  Concussion. 

Communicated  Insanity.— The 

rare  cases  in  which  there  is  evidence  that  an 
insane  person  has  been  the  cause  of  a  similar 
kind  of  insanity  in  a  pi'eviously  sane  person ; 
folic  a  deux  ;  double  or  induced  insanity. 

Compatibility.    See  Prescribing. 

Compensation.  See  Heart,  Myo- 
cardium AM)  Endocardium  {Physical  Signs  of 
Different  Forms  of  Heart  Disease) ;  Spine,  Surgi- 
cal Affections  of  {Railway  Spine,  Comjxnsa- 
tion). 

Complement. — A  soluble  ferment 
whicli  the  pliagocytes  secrete  during  intracellular 
digestion  ;  an  alexin  ;  a  cytase  ;  the  other  body 
which  helps  the  anti-body  to  act  on  the  micro- 
organism. See  Immunity  ;  Physiology,  Internal 
Secri<;tions  {Toxic  Actions  and  Immunity). 

Complementai  Air.  Physiology, 
Respiration  {Amount  of  Air  Resjiired) ;  Respira- 
tion {Respiratory  INtythm  and  Rate). 


Complexion.  See  Chlorosis  (Symp- 
toms) ;  Scurvy  in  Adults  (Clinical  Features). 

Complication. — A  morbid  state  which 
arises  coincidently  with  another  disease  and 
which  is  regarded  as  "complicating"  it  and 
modifying  its  course  (usually  in  the  direction  of 
making  the  prognosis  worse) ;  but  no  hard  and 
fast  line  can  be  drawn  Ijetwecn  true  complica- 
tions (accidental  occurrences)  and  the  occasional 
developments  of  a  disease  (e.g.  nephritis  in  scarlet 
fever,  dropsy  in  heart  disease,  etc.). 

Component.  —  An  ingredient  or  con- 
stituent element,  e.g.  in  a  medical  prescription. 
See  Prescribing. 

Compos  Mentis.— A  Latin  adjective 
phrase  meaning  with  power  over  one's  mind,  in 
one's  right  senses  ;  soundness  of  mind. 

Composite  Portraiture.— A  single 

portrait  produced  by  combining,  by  superposing, 
those  of  two  or  more  individuals  ;  in  this  way  an 
average  appearance  or  type  may  he  obtained, 
e.g.  to  show  the  typical  appearance  of  a  tubercular 
subject  (habitus  phthisicus). 

Com  positor's  Disease.  See  Trades, 

Dangerous  (Lead  Poisoning) ;  Toxicology  (Irri- 
tants, Lead). 

Compress. — A  pad  of  lint  or  cloth  so 
folded  and  arranged  as  to  make  pressure  on  a 
part  or  to  apply  water  or  some  medicinal  sub- 
stance to  the  surface  of  the  body  ;  a  graduated. 
compress  is  one  made  narrower  and  thicker  at 
the  point  where  pressure  is  specially  required. 

Compressed  Air  Disease.  See 

Caisson  Disease  ;  Spine,  Surgical  Affections 
OF  (Caisson  Disease). 

Compression.  See  Aneurysm  (Treat- 
ment, Digital  and  Instrumental  Compression). 

Compression  of  the  Brain.— The 

morbid  state,  due  to  j^ressure  on  the  brain  of  a 
tumour,  a  depressed  piece  of  bone,  or  a  blood  clot, 
in  which  there  are  unconsciousness,  stertorous 
breathing,  dilatation  of  the  pupils,  and  paralysis. 
See  Brain,  Surgery  of  (Compression) ;  Spine, 
Surgical  Affections  of  (Compressioii  Para- 
2ylegia);  Unconsciousness  (Concussion,  and 
Compression). 

ConcatO'S  Disease.— General  ciironic 
inflammation  of  the  serous  membranes  (peri- 
toneal, pleural,  pericardial,  etc.)  :  polyorrho- 
nienitis  or  polyserositis. 

Concealment    of    Birth  (of 

Pregnancy).  See  Medicine,  Forensic 
(Infiinticidc). 

Conception. — The  act  of  conceiving  or 
of  becoming  pregnant ;  also  the  thing  conceived, 
viz.  the  ovum,  embryo,  and  fatus.    A  false  con- 
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ception  is  a  blighted  ovum,  in  which  the  gesta- 
tion sac  remains  but  the  embryo  has  either  dis- 
appeared or  was  never  formed.  See  Pregnancy, 
Physiology,  etc.  The  words  conception  and 
false  conception  are  also  used  in  Psychology, 
with  special  meanings. 

Concha,.  —  Concha  (from  Gr.  Koy^Ty,  a 
cockle  or  shell)  is  the  name  given  to  the  shell- 
like part  of  the  external  ear  between  the  tragus, 
the  anti-tragus,  and  the  anti-helix ;  it  is  also 
given  to  various  other  parts  of  the  body,  e.g.  in 
the  turbinated  bones,  and  elsewhere.  Conchitis 
is  inflammation  of  the  aural  concha. 

Condi  nation.  —  A  term,  proposed  by 
Duane,  for  tilting  of  the  top  ends  of  the  vertical 
meridians  of  the  eyes  toward  each  other,  as 
opposed  to  disclination  (tilting  away  from  each 
other). 

Concomitant  Strabismus.  See 

Strabismus  {True,  Non  -paralytic  or  Con- 
comitant). 

Co  n  C  reSCe  nee.  —  The  embryological 
process  by  which  it  is  supposed  that  the  edges 
of  the  embryonic  disc  of  the  ovum  at  its 
posterior  end  are  turned  in,  and  the  primitive 
streak  carried  forward  and  lengthened. 

Concretions. — Deposits  or  calculi,  con- 
sisting, as  a  rule,  of  carbonates  and  phosphates 
of  lime,  and  forming  in  various  organs  (gall- 
bladder, intestine,  urinary  bladder,  prostate, 
kidney,  heart)  and  parts  (joints,  teeth,  thrombi, 
etc.).  See  Colon,  Diseases  op  {^Dilatation) ; 
Gout  ;  Stools,  Intestinal  Sand. 

Concussion.  —  The  disturbance,  even 
the  complete  abolition  for  a  time,  of  the  functions 
of  the  brain  {cerebral  concussion)  or  of  the  spinal 
cord  [spinal  concussion),  or  of  both,  due  to 
violent  shocks,  falls,  blows,  etc.,  which  apparently 
shake  or  jar  the  nervous  tissues  without  causing 
other  than  microscopical  lesions  of  the  parts. 
See  Brain,  Surgery  of  {Concussion) ;  Medicine, 
Forensic  ( Wounds  or  Injuries,  Fractures  of 
Skull) ;  Unconsciousness  {Concussion). 

Condai  Water.  See  Balneology 
{Spain  and  Portugal) ;  SoDiUM  and  its  Salts 
{Sulphate). 

Condensed  Milk.  See  Infant  Feed- 
ing {Condensed  Milk) ;  Milk  {Dietetic,  Con- 
densed). 

Condenser. — An  apparatus  for  condens- 
ing the  light,  Abbe's  or  Lieberkiihn's  condenser 
{see  Microscope),  or  a  distillate,  or  electricity. 

Conder's  Process.  —  A  method  for 

disposal  of  sewage  by  subsidence  and  precipita- 
tion ;  water  enters  the  sewer  through  a  ferro- 
meter  containing  sulphate  of  iron  and  a  slice  of 


lemon ;  the  method  is  in  use  at  Chichester 
barracks. 

Condiments. — Accessory  articles  of 
diet  which  make  food  appetising,  and  so  probably 
increase  the  flow  of  gastric  juice.  Some  of  them 
are  aromatics  {e.g.  nutmeg),  others  are  alliaceous 
(mustard),  others  acid  (vinegar),  others  salty 
(common  salt),  others  sugary,  and  others  are 
the  peppers. 

Condom. — A  thin  bag  of  indiarubber, 
caoutchouc,  or  goldbeater's  skin  worn  over  the 
male  organ  during  coitus  to  prevent  impregna- 
tion taking  place ;  a  check ;  said  to  be  derived 
from  the  name  of  the  inventor  (Conton). 

Conduct. — "The  active  or  dynamic  ad- 
justment of  self  to  circumstances"  (C.  Mercier, 
Hack  Tuke) ;  upon  deviations  from  the  normal 
of  conduct  or  behaviour  the  alienist  has  often 
to  base  his  diagnosis  of  insanity.  See  Insanity, 
Its  Nature  and  Symptoms  {Mental  Functions, 
Conduct). 

CondurangfO. — The  bark  of  Condurango 
bianco,  a  South  American  vine,  once  recom- 
mended for  cancer  and  still  used  in  syphilis  (not 
official). 

Condyle. — Condyle  (from  Gr.  kovSvAos,  a 
knuckle)  means  a  rounded  process  on  a  bone 
which  serves  to  form  part  of  the  articulation 
between  it  and  another  bone,  e.g.  the  condyles 
of  the  femur,  of  the  lower  jaw,  of  the  occipital 
bone.  Condylotomy  is  osteotomy  of  one  or  both 
condyles  of  the  femur. 

Condyloma.  See  Syphilis  {Secondary); 
Umbilicus,  Diseases  of  {Syphilis)  ;  Larynx, 
Chronic  Infective  Diseases  {Syphilis). 

Condy'S  Fluid.  —  A  red  fluid  said  to 
contain  8  grains  of  permanganate  of  potash  to 
the  fluid  ounce  of  distilled  water.  See  Disin- 
fection ;  Manganesium  ;  Potassium  and  its 
Salts  {Potassii  Permanganas). 

ConfectiO. — A  paste  containing  a  dis- 
agreeable medicine  compounded  with  sugar  or 
honey  to  make  it  less  nauseous,  e.g.  the  Confectio 
Sennce ;  an  electuary  or  conserve.  See  Pre- 
scribing. 

Confinement. — Detention  at  home  or 
in  a  hospital  or  asylum  on  account  of  illness  ;  it 
is  usually  regarded  as  synonymous  either  with 
childbirth,  lying-in,  delivery  (accouchement),  or 
with  forcible  detention  in  a  lunatic  asylum. 
See  Pregnancy,  Diagnosis  {Probable  Date  of 
Confinement). 

Confluent.  See  Smallpox  {Clinical 
Variations,  Variola  Conjluens). 

Confusion.  *S'ee  General  Paralysis 
{Symptoms,    Stadium    Acutum) ;  Meningitis, 
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Epidemic  Cekebro-Spinal  {Si/mptomx,  Psijchn-aJ 
Disttirbanceii). 

Confusional  Insanity.  AW  In- 
sanity, Its  Nature  and  Svmptom.s  {Ti/pes,  De- 
lusional Insanity,  Confusional). 

Cong'elation.  See  Gangrene  (Frost- 
bite). 

Cong'enital. — Present  at  the  time  of 
liirth.  <SV(  A.MiiLYOPiA;  Capillaries,  Diseases 
OF  (JVo'vus) ;  Cataract  ;  Choroid,  Diseases  of 
{Congenital) ;  Cornea  {Congenital  Opacities) ; 
Deformities  {Congenital  Dislocations,  etc.) ;  Eye- 
lids, Affections  {Distichiasis,  etc.)  ;  Heart, 
Congenital  Malformations  of  ;  Hernia  {Con- 
genital) ;  Kidney,  Surgical  Affections  {Hydro- 
nephrosis) ;  Lachrymal  Apparatus,  Diseases  of 
{Blennorrhcea) ;  Larynx,  Acute  and  Chronic 
Inflammations  {Congenital  Glottic  Stenosis) ; 
Larynx,  Congenital  Laryngeal  Stridor  ;  Medi- 
astinum {2'umours,  Congenital  Cysts);  Memory 
IN  Health  and  Disease  {Congenital  Defects); 
Menstruation  and  its  Disorders  {Congenital 
Atresia);  Mental  Deficiency  {Classification, 
Congenital) ;  Morphinomania  {Congenital  Ilahi- 
tues) ;  Muscles,  Diseases  of  {Corigenital  Al>- 
sence);  Myasthenia  Gravis  {Ccjyigenital  Ab- 
normalities); Nails,  Affections  of  {Congenital); 
Ocular  Muscles,  Affections  of  {Congenital 
Nystagmus,  etc.) ;  QKsophagus  {Dilatation  and 
Pouches) ;  Paralysis  {Ccmgenital  Spastic,  Con- 
genital Chorea,  etc.);  Pregnancy,  Intra-Uterine 
Diseases  ;  Retina  and  Optic  Nerve  {Congenital 
Abnormalities) ;  Shoulder,  Diseases  of  {Con- 
genital Defects) ;  Stomach  and  Duodenum,  Dis- 
eases OF  {Hypertrophy  of  Pylorus) ;  Tera- 
tology. 

Cong'er.  See  Snake-Bites  and  Poisonous 
Fishes  {Fish  as  Hosts  for  Hydatids). 

Cong'estion. —  Hypenemia,  or  an  ex- 
cessive accumulation  of  blood  in  any  part  or 
organ  {e.g.  the  uterus,  liver,  kidneys,  or  brain) ; 
it  is  not,  strictly  speaking,  synonj-mous  with 
inflammation. 

Con^O  Sickness.  See  Sleeping  Sick- 
ness (iR  Negk(i  Lethargy. 

Conhydrina.  —  A  vegetable  alkaloid 
(CcjHj-NO),  contained  in  hemlock.  Str  Alka- 
loids ;  CoNiUM. 

Conical  Cornea.  <S'ee  Cornea  (CWu-a/ 
Cornea). 

Conidia.  See  Micro-Organisms  {Hypho- 
mycetes). 

Conine.    .SVe  Alkaloids  ;  Conium. 

Con ium.^ Both  the  leaves  and  tlie  fruit 
of  Conium  maculafum  are  official.  The  most 
important  constituents  ai'e — (1)  Conine,  an  oily 
liquid  alkaloid,  which  has  a  strong  depressing 


action  on  all  motor  nerves,  and  eventually  on 
sensory  nerves  also  ;  (2)  M ethyl -conine,  a  fluid 
alkaloid,  with  a  depressing  action  on  the  spinal 
cord  ;  and  (3)  Conhydrive  (e/.v.).  The  prepara- 
tions of  Conium  vary  greatly  as  to  the  relative 
and  absolute  amount  of  these  two  principles 
present,  and  their  effects  are  consequently  un- 
reliable. The  p7-e2)aratiotis  are — 1.  From  Con 
Fructus,  Tinctura  Conii.  Dose — 3-  2.  From 
Conii  Folia  —  (1)  Succus  Conii.  Dose — 1-2  5- 
(2)  Unguentum  Conii,  made  from  the  succus. 
Conium  has  occasionally  appeared  to  be  of 
service  in  painful  stomach  conditions  ;  and,  as 
a  temporary  expedient,  in  asthma,  chorea,  and 
other  spasmodic  aft'ections,  when  accompanied 
by  restlessness  and  insomnia.  It  has  also  been 
used  in  tetanus  and  epilepsy,  but  its  value  in 
these  diseases  is  extremely  doubtful.  Conine  is 
too  stronglj'  alkaline  to  be  given  hypodermically, 
but  a  hydrohromate  has  been  employed  for  this 
purpose  in  doses  of  from  ^-^  grain. 

Conjugrate  or  Conjugrata.— The 

conjugate  of  an  ellipse  is  the  minor  axis  or  dia- 
meter, therefore  at  the  brim  of  the  pelvis  the 
conjugate  is  the  antero-posterior  diameter ;  the 
anatomical  conjugate  is  drawn  from  the  sacral 
promontory  to  the  outer  edge  of  the  upper 
border  of  the  symphysis  pubis,  and  the  ob- 
stetrical conjugate  to  the  inner  edge,  or  to  a 
point  just  below  it,  where  the  joint  bulges 
slightly  backward  into  the  brim  (the  latter  has 
been  called  the  conjugata  minima)  ;  the  diagonal 
conjugate  is  measured  from  the  sacral  promon- 
tory to  the  lower  border  of  the  symphysis  pubis  ; 
and  the  external  conjugate  (or  Baudelocque's 
diameter)  is  measured  from  a  point  just  below 
the  spine  of  the  last  lumbar  vertebra  posteriorly 
to  the  anterior  surface  of  the  symphysis  pubis. 
See  Generation,  Fe:male  Organs  of  (Pelvis, 
Diameters) ;  Laik)UR,  Operations  (Induction.). 

Conjug:ate  Deviation.— The  per- 
sistent turning  of  the  eyes  to  one  side  without 
any  alteration  in  their  relationship  to  each  other, 
e.g.  away  from  the  paralysed  side  in  hemiplegia. 
See  Ocular  Muscles,  Affections  of  (Paralysis) ; 
Meningitis,  Tuberculous  (Sympitoms). 

Conjunctiva,  Diseases  of. 


Anatomy  204 

Malformatk)Ns  and  Congenital  Anom- 
alies  204 

I N  FLA M  M ATOR Y  A  F FECTI  OX S-  - 

Acute  Ojihthalmla     ....  205 
Muco-2>urvlcnt,  Purulent,  Acute 

Granular,  Memhmnous  .        .  205 
Chronic  OiMnlmia         .        .  .209 
Chronic    Muco  -  purulent  Con- 
junctivitis,   Follicular  Con- 
junctivitis,  Trachoma  .  209 

Phlyctenular  Conjunctivitis  .  .  210 
Spring  Catarrh  .  .  ■  .211 
Emnthematons  Conjunctivitis    .  .211 
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DISEASES  OF 


Tuberculosis  .       .       .       .       .  .211 

Syphilis        .       .       .       .       .  .212 

Ophthalmia  Nodosa  .        .        .  .212 

Degenerations — 

Xerosis,      Pemphigus,  Lardaceous 
Degeneration,  Conjunctivitis  Petri- 
ficans  .       .        .        .        .  .212 

Various  Conditions — 

Pterygium,  Symhlepharpn,  Pinguecula, 
Effusions    into    the  Conjunctiva, 
Staining  of,  Lithiasis,  Conjunctivitis 
from  Dazzling,  Emphysema   .        .  213 
Tumours  of   .       .       .       .       .  .214 

Injuries  of    .       .       .       .       .  .214 

See  also  Aseptic  Treatment  of  Wounds 
{Conjunctiva) ;  Brain,  Affections  of  Blood- 
vessels {Hyperaemia  of  Brain,  Symptoms, 
Injection  of  Conjunctiva)  ;  Conjunctivitis  ; 
Cornea  (Z7/cem<(0«) ;  Diphtheria  (Con/;mcitm^) ; 
Glanders,  Farcy  (Symptoms  in  Man) ;  Hysteria 
(Sensory  Disorders,  Ocidar) ;  Herpes  (Ocular 
Complications) ;  Menstruation  and  its  Dis- 
orders ( Vicarious  Menstruation)  ;  Myiasis 
(Myiasis  Conjunctiva}) ;  Nephritis  (Chronic, 
Watery  Appearance  of  Conjunctiva). 

Anatomy  of  the  Conjunctiva 

The  conjunctiva  externally  is  continuous  with 
the  skin  at  the  free  edge  of  the  eyelids,  and 
internally  with  the  Schneiderian  membrane  by 
way  of  the  lacrymal  ducts.  The  pinkish 
palpebral  conjunctiva  is  firmly  attached  to  the 
inner  surface  of  the  eyelids,  and  is  connected 
with  the  ocular  conjunctiva  by  the  retro- tarsal 
folds,  one  above  and  one  below,  which  by  their 
loose  arrangement  prevent  any  dragging  upon 
the  lids  by  the  movements  of  the  eyeball.  The 
ocular  conjunctiva  lies  upon  the  anterior  part  of 
the  sclera ;  it  is  pale  and  thin  enough  to  allow 
the  sclera  to  be  seen  through  its  texture.  It  is 
loosely  attached  to  the  underlying  sclerotic, 
so  that  it  may  be  readily  picked  up  with 
forceps.  By  a  sort  of  reduplication  it  forms 
towards  the  inner  angle  of  the  eyelids  a  more 
or  less  vertical  fold,  the  plica  semilunaris,  a 
vestigial  relic  of  the  third  eyelid  of  certain 
lower  animals.  The  small  reddish  mass,  often 
covered  with  fine  hairs,  which  lies  between  the 
plica  and  the  inner  commissure  of  the  eyelids, 
is  called  the  caruncle.  Around  the  cornea  the 
ocular  conjunctiva  becomes  closely  knit  to  the 
underlying  sclera,  and  forms  what  is  known  as 
the  limhus  conjunctivce,  a  position  in  which 
blood-vessels  are  especially  numerous.  The 
conjunctiva  covers  the  anterior  surface  of  the 
cornea,  but  in  that  position  it  is  reduced  to  a 
few  layers  of  epithelial  cells.  The  nervous 
supply  of  the  conjunctiva  comes  from  branches 
of  the  fifth  cranial  nerve ;  the  vascular  supply 
mainly  from  the  posterior  ciliary  vessels.  The 
lymphatics  comprise  a  superficial  and  a  deep  set, 
with  communicating  branches. 


Malformations  and  Congenital  Anomalies 

Fihro  -fatty  Tumour.  —  Syn.  Subconjunctival 
Lipoma  or  Lipo  -  dermoid.  —  This  congenital 
anomaly  is  not  uncommon,  but  as  it  generally 
causes  no  marked  deformity,  it  falls  compara- 
tively seldom  under  the  notice  of  the  surgeon. 
The  tumour  takes  the  form  of  a  soft,  slightly 
raised  yellowish  mass,  more  or  less  triangular  in 
form,  and  usually  occupying  the  interval  be- 
tween the  superior  and  the  external  rectus 
muscle.  It  lies  beneath  the  ocular  conjunctiva, 
and  is  freely  movable  upon  the  globe.  As  a 
rule,  its  investing  conjunctiva  appears  normal, 
but  short  hairs  may  be  present,  a  condition  to 
whicli  the  name  trichosis  bulbi  has  been  applied. 
There  are  a  few  cases  recorded  where  a  tumour 
occupying  the  customary  position  of  a  fibro- 
fatty  growth  was  found  to  contain  an  osseous 
nucleus,  in  some  instances  covered  with  peri- 
osteum. I  believe,  as  a  result  of  microscopic 
investigations  of  these  cases,  that  they  are 
probably  of  a  dermoid  nature,  and  when  they 
contain  bone  should  be  classed  as  teratoma. 

Treatment.  —  When  inconspicuous  these 
growths  are  best  left  alone.  Otherwise,  the 
conjunctiva  may  be  reflected,  and  some  of  the 
exposed  fatty  -  looking  material  snipped  away 
with  fine  curved  scissors.  The  conjunctiva  is 
afterwards  replaced,  and  kept  in  position  by 
inserting  a  continuous  suture. 

Dermoid  Tumours. — The  ordinary  dermoid 
forms  a  solid  pinkish  -  white  growth,  usually 
situated  at  the  lower  and  outer  part  of  the 
sclero-corneal  junction,  and  encroaching  to  a 
variable  extent  upon  both  cornea  and  con- 
junctiva. It  is  attached  firmly  to  the  cornea. 
Hairs  may  or  may  not  grow  from  the  dermoid, 
the  top  of  which  is  now  and  then  dry  and  fatty- 
looking.  The  tumour  (generally  limited  to  a 
single  eye)  is  usually  about  the  size  of  a  split 
pea.  A  case  has  been  reported,  nevertheless, 
where  the  growth  had  reached  the  bulk  of  a 
horse-bean,  while  upwards  of  twelve  long  hairs 
grew  from  its  middle  part,  passed  between  the 
eyelids,  and  hung  upon  the  cheek.  The  patient 
remarked  that  these  hairs  did  not  appear  until 
he  was  sixteen  years  of  age,  at  which  time  also 
his  beard  grew.  The  dermoid  often  shows  a 
distinct  tendency  to  get  larger,  and  to  become 
hairy  at  or  about  puberty.  The  microscope 
shows  that  these  growths  include  the  elements 
of  ordinary  skin,  as  epithelium,  glands,  hair 
follicles,  etc. 

Treatment. — The  growth  may  be  removed  by 
careful  dissection. 

NcEvi. — Angiomata,  plexiform  or  cavernous, 
may  involve  the  conjunctiva,  and  are  usually 
associated  with  a  similar  condition  of  the  eye- 
Hds,  orbit,  face,  or  of  other  parts  of  the  body. 
The  commonest  clinical  appearance  is  that  of  a 
small  or  large  patch  of  purplish-red  discolora- 
tion affecting  the  palpebral  mucous  membrane. 
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More  rarely  a  definite  tumour  is  met  with, 
involving,  it  may  be,  the  semilunar  fold  or  the 
ocular  or  the  palpebral  conjunctiva.  In  some 
of  these  cases  the  angioma  forms  a  livid, 
nodulated  mass,  bleeding  on  slight  provocation. 

Treatment. — Small  capillary  naivi,  which  give 
rise  to  no  disfigurement,  call  for  no  special 
treatment  unless  they  show  a  tendency  to  get 
bigger.  More  conspicuous  patches  may  be 
seared  with  the  galvano-cautery,  or  (after  care- 
fully drying  the  parts)  be  painted  lightly  with 
solution  of  sodium  ethylatc  (B.P.)  until  improve- 
ment residts.  The  cavernous  angiomata  are 
best  dissected  out,  an  operation  that  is  by  no 
means  so  difficult  as  it  seems. 

Lymphatic  vd.rix  is  a  rare  l)ut  interesting 
congenital  condition  which  depends  upon  dilata- 
tion of  the  lymphatic  vessels,  with  hyperplasia 
of  the  conjunctiva.  Some  part  of  the  ocular 
mucous  membrane  is  occupied  by  a  bunch  of 
small  yellowish  elevations,  which  convey  the 
notion  that  they  contain  fluid.  The  mass  may 
undergo  variations  in  size,  particularly  in 
females  at  the  menstrual  period.  In  a  case  of 
my  own  the  appearance  reminded  one  of  a  non- 
inflammatory chemosis,  of  yellowish  colour, 
occupying  the  ocular  conjunctiva  on  the  nasal 
side  of  the  eyeball.  In  another  case  a  prominent 
mass  of  yellow-like  tissue,  dotted  over  with  tiny 
hicmorrhagic  points,  was  connected  with  the 
semilunar  fold,  while  in  the  same  eye  there  was 
a  collection  of  yellowish  beaded  vessels  in  the 
upper  part  of  the  ocular  conjunctiva.  Both  lids 
were  thickened,  presumably  from  lymphatic 
obstruction.  The  eyeball  was  small ;  shreds  of 
persistent  pupillary  membrane  were  present ; 
dotted  opacities  were  diffused  through  the 
crystalline  lens ;  and  sight  was  extremely  poor. 
Alt  examined  microscopically  an  instance  of 
lymphatic  varix,  and  found  in  the  ocular  con- 
junctiva a  series  of  canals  and  cavities,  the  walls 
of  which  were  lined  by  endothelium  and  formed 
by  the  compressed  fibres  of  the  conjunctival 
tissue. 

Moles  have  been  described  as  existing  upon 
the  ocular  conjunctiva. 

Supernvmerary  Caruncle. — -It  appears  that 
the  caruncula  lacrymalis,  like  the  tragus  or  the 
nipple,  may  be  duplicated.  The  first  observa- 
tion of  the  kind  was  published  by  the  writer  in 
1896,  and  since  then  Dr.  J.  W.  H.  Eyre  has 
recorded  two  similar  cases.  A  small,  raised, 
fleshy  mass,  of  granular  appearance,  is  attached 
to  the  conjunctiva  of  upper  or  lower  lid  some- 
where near  the  normal  caruncle  ;  fine  hairs  may 
be  present  on  the  surface  of  the  growth. 

Treatment. — Should  it  be  desired  for  ajsthetic 
reasons,  the  little  tumour  may  readily  be  snipped 
away  with  scissors.    Recurrence  is  unlikely. 

Other  Rare  Affections. — The  writer  has  seen 
perhaps  half-a-dozen  instances  of  a  peculiar 
congenital  growth,  which,  so  far  as  he  is  aware, 
has  not  been  mentioned  in  literature.   A  greyish 
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red  tumour,  oblong  or  reniform  in  outline, 
occupies  some  part  of  the  ocular  conjunctiva. 
It  is  freely  movable  with  the  conjunctiva  in 
which  it  lies ;  a  few  dilated  vessels  often  run 
towards  it.  Microscopically  it  seems  to  be  of 
cystic  nature,  its  wall  being  formed  of  a  thick 
but  irregular  stratified  epithelium,  together  with 
a  vascular  subepithelial  layer  of  connective 
tissue.  The  tumour  is  easily  dissected  out,  and 
if  the  wound  be  carefully  closed  with  a  con- 
tinuous suture,  scarcely  a  trace  of  the  opei-ation 
remains. 

In flamm atory  Affections 

The  conjunctival  sac,  even  in  a  state  of 
health,  is  seldom  altogether  free  from  micro- 
organisms, of  which  by  far  the  commonest  is 
the  so-called  xerosis  bacillus  ;  the  staphylococcus 
pyogenes  albus  (or  the  staphylococcus  epidermi- 
dis  albus)  is  also  often  found.  Certain  other 
microbes  are  present  under  morbid  conditions, 
as,  for  example,  gonococci.  Weeks'  bacilli,  pneu- 
mococci,  diplobacilli,  bacillus  coli  communis, 
diphtheria  bacilli,  and  various  pyogenic  cocci. 
They  give  rise  to  definite  conjunctivitis,  the 
diagnosis  of  which  is  nowadays  made  chiefly 
from  a  bacteriological  examination.  Although 
our  knowledge  of  the  parasitic  nature  of  acute- 
ophthalmia  is  fairly  complete,  the  same  cannot 
yet  be  said  of  the  chronic  forms,  especially  of 
trachoma. 

Acute  Oi-htiialmia 

As  stated  above,  in  our  present  state  of 
knowledge  it  is  possible  to  ascribe  nearly  every 
known  form  of  acute  ophthalmia  to  the  action  of 
specific  microbes.  At  the  same  time,  to  avoid 
confusion,  we  may  retain  the  classical  clinical 
divisions  and  speak  of:  1.  Muco  -  purulent 
ophthalmia  ;  2.  Purulent  ophthalmia  ;  3.  Granu- 
lar ophthalmia  ;  and  4.  Membranous  ophthalmia. 

1.  Muco-PuHULENT  OpiiTHALMiA. — Tliis  Com- 
mon affection  tends  to  become  epidemic  in  spring 
and  summer,  and  at  times  it  is  extremely  con- 
tagious. No  age  is  exempt,  although  it  is, 
above  all  things,  a  childish  ailment. 

Etiology.  —  It  is  associated  with  several 
distinct  micro-organisms,  of  which  two  are  more 
widely  spread  than  the  rest  put  together,  namely, 
(a)  the  short  and  slender  bacillus  described  by 
Koch  and  Weeks,  and  {h)  the  diplobacillus  to 
which  attention  was  directed  by  Morax  a  few 
years  ago.  In  some  other  countries,  however, 
it  would  appear  to  be  more  generally  due  to 
pneimiococci.  It  is  sometimes  set  up  by  the 
bacillus  coli  communis,  as  well  as  by  the  various 
pyogenic  cocci,  as  the  staphylococcus  aureus, 
citreus,  and  albus,  although  in  the  case  of  the 
last-named  a  special  predisposing  condition  of 
conjunctiva  is  probably  essential  to  the  oph- 
thalmia. I  have  met  with  one  case  (associated 
with  an  evil  -  smelling  discharge)  where  the 
bacillus  pyogenes  foetidus  appeared  to  be  the 
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cause.  But,  on  the  whole,  we  may  with  tolerable 
confidence  say  that  a  severe  muco-purulent  con- 
junctivitis in  this  country  is  likely  to  be  due  to 
Weeks'  bacillus,  whereas  a  much  milder  sub- 
acute form  is  probably  associated  with  the  diplo- 
bacillus  of  Morax.  In  my  experience,  the  other 
organisms  named  above  are  comparatively  rare 
as  causes  of  conjunctivitis. 

Characters. — The  upper  lids  are  reddish  and 
puffed  ;  the  ocular  conjunctiva  is  bloodshot  and 
perhaps  ecchymosed  ;  the  palpebral  conjunctiva 
is  uniformly  red  and  rather  swollen,  and  its  so- 
called  "follicles"  (see  page  209)  are  often 
peculiarly  prominent.  Yellowish  discharge  is 
found  about  the  eyelashes,  at  the  inner  canthus, 
and,  mixed  with  lacrymal  fluid,  in  the  recesses 
of  the  conjunctiva.  Chemosis  is  seldom  a  marked 
feature.  Phlyctenulse  about  the  conjunctiva  or 
elsewhere  may  be  present.  The  patient  com- 
plains of  his  eyes  feeling  hot  and  heavy,  as  well 
as  of  a  sensation  which  he  often  likens  to  sand  or 
dust  in  the  eye ;  a  degree  of  photophobia  is  not 
rare.  In  uncomplicated  cases  the  cornea  is 
clear,  the  iris  bright,  and  the  pupil  mobile. 
Speaking  generally,  there  is  little  tendency  to 
corneal  mischief,  especially  in  children.  When 
the  inflammation  is  caused  by  the  pneumococcus 
there  is  apt  to  be  a  thin,  fibrinous  deposit  upon 
the  conjunctiva  of  the  upper  lid.  The  special 
sign  of  diplobacillary  inflammation  (in  addition 
to  its  subacute  character)  is  angular  blepharitis 
— that  is  to  say,  an  excoriation  and  soreness  of 
the  inner  and  outer  canthus.  Pus  infections 
are  observed  in  children  suffering  from  a  coinci- 
dent impetigo  or  discharge  from  the  ear.  The 
bacillus  coli  sets  up  an  acute  conjunctivitis 
which  has  no  distinguishing  feature  beyond  its 
tendency  to  subside  spontaneously. 

Treatment. — The  principles  are: — first,  to 
kill  the  pathogenic  organisms  by  the  local 
application  of  antiseptics  ;  secondly,  to  remove 
morbid  secretions  ;  and  thirdly,  to  relieve  special 
symptoms,  such  as  pain.  The  best  remedy  for 
all  severe  cases  is  a  2  per  cent  solution  of  silver 
nitrate  applied  to  the  exposed  conjunctiva  once  a 
day.  Theacuter  symptoms  seldom  withstand  more 
than  three  or  four  applications,  but  the  remedy 
should  be  persevered  with  until  microscopical 
examination  shows  discharge  to  be  free  from  the 
specific  organisms.  The  same  agent  succeeds 
in  most  of  the  remaining  acute  muco-purulent 
inflammations  of  the  conjunctiva,  except  possibly 
in  that  due  to  the  diplobacillus.  The  latter  is 
best  treated  by  means  of  a  strong  solution  of 
zinc  sulphate  (gr.  10  to  the  ounce)  dropped  over 
the  conjunctiva  three  or  four  times  a  day. 
Chloride  of  zinc  (gr.  5  to  the  ounce)  may  also 
be  used  with  success.  For  removing  discharge 
from  the  eye,  a  saturated  solution  of  boric  acid 
or  corrosive  sublimate  ( 1  : 5000)  succeeds  ad- 
mirably. The  liquid  should  be  applied  at  or 
about  body  temperature,  and  the  lids,  when- 
ever possible,  should  be  everted.     Pain,  when 


at  all  severe,  may  be  relieved  by  the  local  use 
of  a  1  per  cent  solution  of  cocaine  hydrochloride, 
dropped  into  the  eyes  at  intervals  of  a  few 
hours.  In  severe  cases  it  may  be  necessary  to 
give  bromide  of  potassium  or  chloral  internally. 

2.  Purulent  Ophthalmia.  —  This  ailment 
results  from  the  gonococcus  reaching  the  con- 
junctival sac.  It  is  extremely  contagious. 
Pathologically.,  it  is  characterised  by  dense 
cellular  infiltration  of  the  subepithelial  tissue, 
and  by  great  thickening  of  the  surface  epi- 
thelium, in  which,  by  suitable  means  of  harden- 
ing and  staining,  active  karymitosis  can  be  seen. 
The  gonococci  do  not  penetrate  the  mucosa 
much  deeper  than  the  epithelium,  most  of  which 
is  sooner  or  later  shed.  The  following  points 
may  be  noted  with  regard  to  gonococci  and  their 
relationship  to  cases  of  purulent  ophthalmia  : — 
(a)  They  are  scanty  to  begin  with,  but  become 
numerous  when  the  discharge  gets  profuse ;  {h) 
the  thicker  the  secretion  the  greater  their 
number ;  (c)  they  are  not  seldom  mixed  with 
xerosis  bacilli  and  with  pus  organisms  ;  (t^)  they 
may  persist  for  several  weeks.  In  practice 
purulent  ophthalmia  is  met  with  under  two 
forms,  as  it  affects  (1)  newly-born  children,  and 
(2)  older  subjects.  The  clinical  diflerences 
between  these  varieties  render  a  separate  de- 
scription desirable. 

(1)  Ophthalmia  Neonatorum. — This  usually 
develops  on  the  second  or  third  day  after  birth. 
Earlier  cases  are  attributable  to  a  lingering 
labour  in  which  the  infant  has  been  infected 
during  the  act  of  parturition,  and  later  ones  to 
inoculation  from  contaminated  lochia.  Material 
in  the  maternal  passages,  containing  gonococci, 
clings  to  the  baby's  lashes,  and  is  carried  into 
the  eye  after  birth,  either  by  the  blinking  of 
the  infant,  or  by  the  sponges,  water,  or  other 
articles  employed  in  the  first  bath.  Its  leading 
feature  is  a  discharge,  at  first  thin  and  whey- 
like, and  later  resembling  pus.  As  the  case 
advances  the  eyelids  are  greatly  thickened  by 
serous  effusion,  and  when  thus  swollen  they 
tend  to  become  everted  when  the  baby  cries. 
The  palpebral  conjunctiva  (often  difficult  to 
expose)  is  red,  thick,  folded,  and  has  a  villous 
look  "  like  a  finely  -  injected  foetal  stomach  " 
(J.  C.  Saunders).  Chemosis,  however,  is  not 
common.  In  this  dangerous  affection  the  cornea 
may  be  rapidly  involved,  particularly  in  prema- 
ture or  syphilitic  infants ;  an  abnormal  tight- 
ness of  the  eyelids  also  is  unfavourable  to 
recovery.  The  baby,  in  marked  cases,  is  often 
fretful,  while  diarrhoea  is  apt  to  come  on, 
especially  if  the  infant  is  bottle-fed.  The  com- 
plications include  swelling  of  the  preauricular 
glands,  abscesses  about  the  eyelids,  purulent 
discharges  from  the  external  genitals  of  female 
children,  arthritis,  and  (rarely)  inflammation  of 
the  serous  membranes.  Common  results  are 
cicatricial  changes  in  the  conjunctiva,  opacities 
of  the  cornea  with  or  without  inclusion  of  the 
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iris,  anterior  capsular  cataract,  nystagmus,  and 
squint.  1 

Treatment.  —  Discharge  must  be  removed 
frequently  by  means  of  antiseptic  lotion,  as 
cori-osive  sublimate  (1  :  5000),  mercuric  cyanide 
(1  :  1000),  potassium  permanganate  (1  :  1000), 
naphthol  (1:5000),  boric  acid  (saturated  solu- 
tion), or  chlorine  water.  The  application  should 
be  warm,  and  applied  to  the  everted  conjunctiva 
with  a  morsel  of  absorbent  cotton-wool.  A 
syringe  should  not  be  used  for  the  purpose, 
since  it  is  capable  of  doing  mischief  to  both 
patient  and  operator.  In  bad  cases,  during  the 
height  of  the  attack,  the  baby  must  be  tended  by 
the  nurse  day  and  night,  as  cure  depends  chiefly 
upon  the  care  with  which  the  eyes  are  kept 
clean.  Iced  applications  to  the  eyelids  find 
favour  in  some  (piarters,  but  they  call  for  much 
attention,  tend  to  confine  pus,  and  are  difficult 
to  keej)  in  place.  On  the  other  hand,  the 
palpebral  conjunctiva  may  be  painted  with  a  2 
per  cent  solution  of  silver  nitrate  irrespective  of 
the  stage  of  the  disease.  The  solid  silver  stick, 
whether  mitigated  or  otherwise,  cannot  be 
recommended,  as  its  use  is  almost  certain  to  be 
followed  by  ulceration  of  the  conjunctiva.  The 
silver  solution  may  be  applied  once  a  day,  or 
even  twice  in  severe  cases.  There  are  two  other 
remedies  that  may  be  substituted  for  silver 
nitrate,  namely,  protargol  (50  per  cent)  and 
largin  (5-10  per  cent),  both  of  which  are 
synthetic  compounds  of  silver  and  proteid  sub- 
stances. They  are  used  in  the  same  way  as  the 
silver  nitrate  —  that  is,  ujjon  lids  everted  and 
carefully  freed  from  discharge.  The  use  of  one 
or  other  of  the  foregoing  preparations  should  be 
continued  until  the  discharge  gets  thin  and 
scanty,  and  is  found  no  longer  to  include 
gonococci.  The  remedy  is  then  to  be  employed 
twice  or  thrice  a  week  for  a  longer  term,  so  as 
to  avoid  all  risks  of  relapse.  If  the  cornea  be 
hazy  when  the  case  comes  inider  notice,  physo- 
stigniine  should  be  dropped  into  the  eye  three  or 
four  times  a  day  : — Physostigmin.  sulph.,  gr.  2  ; 
cocain.  hydrochlor.,gr.  5;  distilled  water,  1  ounce. 
Atropine  siilphate(gr.  2  to  the  ounce)  may  be  used 
instead  of  physostigmine  when  the  cornea  is 
actually  ulcerated.  Should  the  ulcer  be  deep  or 
have  yellow  edges,  or  should  there  be  pus  in  the 
anterior  chamber,  then  more  vigorous  measures 
must  be  taken  without  further  delay.  For 
example,  an  antesthetic  should  be  given,  and  the 
ulcer  either  freely  seared  with  the  galvano- 
cautery  or  else  thoroughly  touched  with  the 
liquefied  carbolic  acid  (B.T.)  These  operations 
may  have  to  be  repeated. 

(2)  Purulent  Ophthalmia  in  Older  Sub- 
jects.— This  affection  differs  from  ophthalmia 

'  It  must  be  borne  in  mind  that  forms  of  oplitlialnii.i 
otlier  tlian  those  caused  by  gonococci  are  met  with  in 
babies.  The  writer  has  found  gonococci  in  66  per  cent 
of  his  cases  ;  in  the  others,  Weeks'  bacilli,  diplobacilli, 
pneumococci,  or  bacillus  coli  communis  appeared  to  be  the 
cause  of  the  inflamuiation. 
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neonatorum  in  the  following  respects : — (i.)  It 
is  generally  confined  to  a  single  eye  ;  (ii.)  it 
affects  men  more  often  than  women  ;  (iii.)  its 
prognosis,  especially  in  persons  over  twenty 
years  of  age,  is  very  grave.  Its  most  frequent 
cause  is  auto -inoculation  from  a  coexisting 
gonorrhoea.  The  virus  is  spread  by  fingers, 
washing  materials,  bed  linen,  or  contaminated 
instruments  or  dressings  ;  in  hot  countries  flies 
appear  to  be  the  most  usual  agents  of  infection. 

Symptoms. — After  an  incubation  period  aver- 
aging about  two  days,  the  disease  declares 
itself  by  pain,  photophobia,  swelling  of  the 
lids,  and  the  discharge  of  thin,  whey-like 
material  from  the  conjunctiva.  The  early  signs 
are  so  little  characteristic  in  the  absence  of  a 
clear  history  of  inoculation  that  the  case  may 
be  readily  mistaken  for  one  of  catarrhal  in- 
flammation, iniless  the  secretion  be  examined 
with  the  microscope  and  found  to  contain  gono- 
cocci. But  before  long  the  conjunctiva  of  the 
eyelids  becomes  markedly  swollen,  villous,  and 
of  a  deep-red  hue ;  that  of  the  eyeball  is 
infiltrated  with  serum,  so  as  to  form  a  mound 
of  jelly-like  thickening  around  the  cornea 
(chemosis).  Lancinating  pains  are  common, 
and  the  eye  may  be  extremely  tender.  Mean- 
while the  abundant  discharge  is  thick  and 
yellow,  and  includes  innumerable  gonococci. 
After  a  few  days  the  swelling  of  the  lids  and 
conjunctiva  becomes  less  marked,  and  in  most 
cases  the  condition  slowly  recedes.  The  pro- 
cess, however,  when  severe,  almost  always  sets 
up  more  or  less  conjunctival  scarring.  The 
cornea  may  suffer  either  early  or  late.  The 
earlier  and  much  more  dangerous  ulcerations 
are  to  be  suspected  when  there  is  much 
chemosis,  but  are  generally  discovered  only 
when  the  swelling  of  the  eyelids  has  begun 
to  go  down.  A  dulness  is  observed  either  in 
the  interpalpebral  zone  or  else  in  the  central 
region  of  the  cornea ;  and,  while  in  a  few 
instances  the  process  may  go  no  farther,  usually 
the  greyish  area  becomes  converted  into  an 
actual  ulcer.  The  latter  may  be  clear  or  have 
a  yellowish  look,  in  which  event  it  is  likely 
to  perforate  the  cornea,  a  staphyloma  resulting. 
The  later  ulcerations  may  be  central  or  peri- 
pheral, but  suitable  means  will  generally  prevent 
their  spread,  especially  when  they  show  any 
tendency  to  vascularity.  The  affection,  like 
ophthalmia  neonatorum,  may  be  associated 
with,  or  followed  by,  inflammation  of  the 
joints,  as  in  a  case  related  liy  Weiss  and 
Klingelhofter.  Indeed,  there  is  no  reason  why 
the  otiier  complications  named  on  a  former 
page  should  not  also  occur. 

Treatment.  —  In  principle,  the  treatment  of 
ordinary  gonorrha^al  ophthalmia  does  not  difter 
from  that  of  the  same  affection  in  babies.  The 
results,  unhappily,  are  nothing  like  so  favour- 
able. The  patient  must  be  put  to  bed,  and 
the  pain  relieved   by  sedatives   or  narcotics. 
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During  the  earlier  stages  iced  compresses  of 
corrosive  sublimate  lotion  (1  : 5000)  may  be 
applied  to  the  swollen  lids.  Discharge  must 
be  removed  with  one  or  other  of  the  weak 
antiseptic  lotions  mentioned.  The  plan  of 
irrigating  the  conjunctival  sac  with  large 
quantities  of  a  diluted  lotion  of  permanganate 
lotion  with  a  special  irrigator  deserves  a  trial. 
Gonococci  must  be  destroyed  by  the  applica- 
tion, once  or  twice  a  day,  of  silver  nitrate 
(2  per  cent),  protargol  (50  per  cent),  or  largin 
(5-10  per  cent).  Those  remedies,  however,  must 
be  used  with  great  caution  until  the  discharge 
assumes  the  characters  of  pus.  Corneal  com- 
plications must  be  treated  with  atropine  drops 
(gr.  2  to  the  ounce),  or  with  the  galvano- 
cautery,  as  described  elsewhere.  Shoxild  a 
"granular"  state  of  the  conjunctiva  succeed 
the  acute  disorder,  the  sulphate  of  copper 
stick,  applied  daily,  will  be  found  the  best 
remedy.  When  one  eye  alone  is  affected  an 
attempt  must  be  made  to  save  the  other  from 
invasion.  The  most  satisfactory  plan  may  be 
briefly  described  as  follows:  —  A  watch-glass 
crystal  is  enclosed  between  two  pieces  of 
adhesive  plaster,  in  which  holes  have  been 
cut.  This  contrivance  (introduced  by  Dr. 
Buller)  is  then  fastened  in  front  of  the  sound 
eye,  which  can  by  those  means  be  inspected 
at  intervals  without  the  risk  of  its  being 
touched  by  fingers  contaminated  with  gono- 
cocci. As  a  further  safeguard,  the  patient,  as 
far  as  may  be,  should  lie  upon  his  affected  side. 

3.  Acute  Granular  Ophthalmia. — Granular 
ophthalmia  or  trachoma  (v.  p.  209)  is  essentially 
a  chronic  affection,  subject  to  acute  exacerba- 
tions. The  clinical  appearances  in  acute  cases 
vary  much,  but  one  feature  is  common  to  all, 
namely,  the  development  in  the  palpebral  con- 
junctiva of  many  "sago -grain"  granulations. 
A  bacteriological  investigation  of  the  secretion 
has  in  about  two-thirds  of  my  cases  revealed  the 
existence  of  an  organism  indistinguishable  from 
Weeks'  bacillus,  and  this  is  doubtless  the 
microbe  recently  described  by  Dr.  Leopold 
Miiller  as  the  specific  cause  of  the  malady. 
Its  presence  may  be  explained  by  an  outbreak 
due  to  Weeks'  bacillus  occurring  in  a  com- 
munity where  trachoma  was  prevalent.  A 
mixed  infection  is  thus  set  up,  which  manifests 
the  clinical  picture  of  an  acute  or  subacute 
trachoma.  The  disease  is  invariably  followed 
by  chronic  trachoma. 

Treatment  is  thatof  muco-purulent  ophthalmia, 
and,  later,  when  chronic,  that  of  trachoma.  It 
must  never  be  forgotten  that  acute  trachoma  is 
one  of  the  most  contagious  inflammations  of  the 
eye,  so  that  early  isolation  is  of  vital  importance. 

4.  Membranous  Ophthalmia. — Several  dis- 
tinct forms  of  ophthalmia  may  be  associated 
with  a  membrane  upon  the  conjunctiva.  The 
Klebs-Loffler  bacillus  may  give  rise  to  a  slight 
or  to  a  severe  form  of   inflammation  under 


conditions  that  are  as  yet  obscure.  The  milder 
form  has  for  years  been  known  as  croupous,  and 
the  more  severe  and  less  frequent  as  diphtheritic 
ophthalmia.  The  two  affections  are  more 
frequent  in  young  children,  and  tend  to  follow 
closely  zymotic  ailments,  such  as  measles  and 
scarlet  fever. 

(1)  Croupous  ophthalmia  is  not  unlike  a 
rather  severe  form  of  muco-purulent  con- 
junctivitis set  up  by  Weeks'  bacillus.  The 
lids,  often  a  good  deal  swollen,  can  be  readily 
everted,  and  strings  of  glutinous  secretion 
frequently  stretch  from  one  lid  to  the  other. 
The  ocular  conjunctiva  is  congested,  and  may 
be  slightly  thickened.  The  striking  feature  of 
the  affection,  however,  lies  in  the  grey  mem- 
branous exudation  upon  the  palpebral  and 
(more  rarely)  upon  the  ocular  conjunctiva. 
The  membrane  can  be  stripped  away,  exposing 
beneath  a  thickened,  red,  and  bleeding  surface. 
There  may  be  spots  of  diphtheritis  about  the 
lids,  nose,  or  face  ;  the  preauricular  and  angular 
glands  may  be  involved ;  the  general  health  is 
usually  good.  The  disease  is  not  followed  by 
symblepharon  or  by  cicatricial  changes  in 
the  conjunctiva.  The  prognosis  is  favourable. 
Croupous  ophthalmia  is  comparatively  common 
in  London. 

(2)  Diphtheritic  conjunctivitis  has  a  clinical 
appearance  so  characteristic  that  a  diagnosis  can 
often  be  made  at  sight.  The  discharge,  at  first 
thin  and  scanty,  after  a  few  days  turns  to  a 
thinnish  pus,  in  which  lie  shreds  of  necrotic 
tissue.  If  the  swollen  lids  can  be  everted,  the 
palpebral  conjunctiva  will  be  found  firm  and 
lardaceous,  or  "brawny,"  either  throughout  or 
in  patches.  A  marked  feature  is  the  presence 
of  depressed,  greyish -white  areas,  associated 
with  small,  dark -red,  ecchymotic  spots.  The 
bulbar  conjunctiva  and  the  cornea  may  be 
covered  with  false  membrane.  The  affection 
is  followed  by  cicatricial  changes  and  deform- 
ities of  the  lids.  Diphtheria  of  the  fauces  or 
elsewhere  may  precede,  accompany,  or  follow 
the  ophthalmia.  The  patients,  who  are  seriously 
ill,  show  such  symptoms  as  raised  temperature, 
frequent  pulse,  depression,  ansemia,  albumin  in 
the  urine,  and  loss  of  knee-jerks.  A  sequel  is 
peripheral  neuritis,  as  shown  by  paresis  of  the 
palate,  ocular  muscles,  extremities,  and  so  on. 
The  disease  is  very  rare  in  England. 

Treatment. — If  the  clinical  evidence  of  diph- 
theria is  strong,  antitoxin  should  be  used  with- 
out waiting  for  the  results  of  a  bacteriological 
examination :  otherwise  the  injection  may  be 
deferred  for  a  time.  Where  Klebs-Ldfller  bacilli 
are  found,  antitoxin  should  be  immediately 
administered.  The  effect  of  the  remedy,  when 
used  early,  is  remarkable.  Experience  has 
proved  that  antitoxin  alone  effects  a  cure.  It 
is  advisable,  however,  to  employ  local  treatment 
as  well  —  first,  to  hinder  the  absorption  of 
toxins ;  and,  secondly,  to  destroy  organisms, 
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other  than  Klebs-Loffler,  that  may  be  present. 
For  this  purpose,  in  the  earlier  stages,  the 
writer  prefers  a  15  per  cent  solution  of  potassium 
permanganate,  and,  later,  a  2  per  cent  solution 
of  silver  nitrate.  The  remedy  selected  must  be 
applied  once  or  twice  daily,  if  possible,  to  the 
everted  conjunctiva.  Meanwhile  the  eyes  must 
be  kept  clean  with  an  antiseptic  lotion,  such  as 
corrosive  sublimate  (1  : -5000),  or  boric  acid  (1 
per  cent),  or  quinine.  A  good  formula  is  quinine 
liydrochloride,  gr.  2  ;  distilled  water,  1  ounce. 
Stimulants  are  often  needed  in  severe  cases. 
The  patient  must  V)e  carefully  isolated,  especially 
from  other  children. 

Chronic  Ophthalmia 

Three  forms  of  conjunctivitis  are  included 
under  the  general  description  chronic  ophthalmia, 
but  before  describing  them,  a  few  words  must  be 
said  with  regard  to  the  healthy  palpebral  con- 
junctiva. The  lower  tarsal  membrane  is  gener- 
ally traversed  by  arborescent  vessels,  and  shows, 
especially  towards  its  outer  side,  a  number  of 
minute  transparent  elevations,  the  so-called 
"  follicles,"  which  are  neither  more  nor  less 
than  collections  of  small  roiuid  cells.  Another 
common  appearance  consistent  with  health  is 
that  of  a  single  row  of  minute  elevations,  which 
lie  close  to,  and  parallel  with,  the  free  edge  of 
the  outer  third  of  the  eyelid.  The  upper  tarsal 
conjunctiva  may  be  smooth  or  slightly  velvety, 
particularly  along  its  lower  convex  edge.  It  is 
of  so  thin  a  texture  as  often  to  allow  the  under- 
lying Meibomian  glands  to  be  recognised  as  so 
many  vertical  markings.  It  is  quite  common 
for  a  few  tiny  elevations  to  lie  at  the  corners  of 
the  upper  tarsal  conjunctiva.  Deeply -seated 
vessels  may  be  seen  shining  through  the  loose 
superior  retro-tarsal  folds.  "  Follicles  "  are  fre- 
quently to  be  distinguished,  and  the  lobules  of 
the  inferior  lacrymal  (or  palpebral)  gland  can 
always  be  found  embedded  in  the  outer  part  of 
the  folds.  It  is  most  important  to  study  the 
characters  of  the  normal  conjinictiva  attentively, 
for  a  want  of  that  knowledge  is  likely  to  lead  to 
errors  both  of  diagnosis  and  of  treatment. 

1.  Chronic  Muco-Purulent  Conjunctivitis. 
— This  affection  results  in  most  cases  from  a 
neglected  acutecatarrh.  Its  subjective  symptoms 
include  heaviness  and  dryness  of  the  eyes  at 
night,  frequent  blinking,  and  sensations  like 
those  of  foreign  substances  in  the  eye.  Indeed, 
they  are  often  like  those  of  an  uncorrected  error 
of  refraction.  The  palpebral  conjunctiva  may 
be  unduly  red;  secretion  may  be  present  after 
sleep ;  and  a  common  appearance  is  that  of  a 
whitish,  frothy  spume  collected  in  the  corners 
of  the  eye.  The  patients  frequently  complain 
of  colours  around  artificial  lights,  the  result  of 
particles  of  mucus  on  the  cornea.  Complica- 
tions— as,  for  example,  troublesome  lacrymation, 
blepharitis,  and  ulcerative  keratitis — are  more 
common  in  elderly  subjects. 
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Treatinent. — Wind,  smoke,  dust,  or  impure 
air  must  be  avoided.  Errors  of  refraction  or 
muscular  anomalies  should  be  corrected  with 
suitable  glasses.  The  lacrymal  passages  and 
the  nose  must  be  cai'cfully  examined.  Weak 
solutions  of  silver  nitrate  (gr.  ^-1  to  the  ounce) 
often  render  yeoman  service,  although  they 
must  not  be  employed  for  too  long,  owing  to 
the  risks  of  staining  the  conjunctiva.  Other 
useful  local  astringents  are  zinc  sulphate  (gr. 
1-2),  alum  (gr.  2),  boric  acid  (gr.  10).  In 
many  cases  it  is  advisable  to  add  to  the  foi'e- 
going  lotions  a  little  tincture  of  opium.  A 
remedy  in  much  favour  is  the  yellow  lotion  > 
of  the  Austrian  Pharmacopa'ia,  dropped  into 
the  eye  twice  or  thrice  a  day.  In  children  by 
far  the  best  remedy  is  the  familiar  yellow  oxide 
of  mercury  ointment  (gr.  10-20).  An  ointment 
of  copper  sulphate,  containing  to  2  gr.  of  the 
precipitated  salt  to  half  an  ounce  of  soft  paraffin 
and  an  equal  amount  of  hydrous  wool  fat,  is 
often  efficacious.  In  difficult  cases  the  everted 
conjunctiva  may  be  touched  occasionally  with 
solid  alum  or  bluestone. 

2.  Follicular  Conjunctivitis. — The  symp- 
toms of  this  affijction  resemlile  those  of  chronic 
muco-purulent  conjunctivitis,  but  in  addition 
the  "  follicles  "  are  unusually  prominent.  These 
are  rounded  or  oval,  seldom  exceed  1  '5  mm.  in 
diameter,  are  more  or  less  transparent,  and  are 
generally  arranged  in  rows  "  like  the  beads  of  a 
rosary."  The  conjunctiva  is  rarely  deeply  in- 
volved, and  the  changes  are  always  more  marked 
in  the  lower  lids  than  elsewhere.  The  condition 
is  never  associated  with  consecutive  corneal 
changes.  Its  predisposing  cause  appears  to  lie 
in  the  adenoid  tendency  of  certain  subjects ;  its 
exciting  cause  may  be  either  general,  as  in- 
sanitary surroundings,  or  local,  as  an  attack  of 
acute  ophthalmia,  the  prolonged  use  of  atropine 
or  physostigmine,  and  so  on.  The  best  name 
for  this  widely-spread  condition  seems  to  be 
simple  folliculitis. 

Treatment. — If  the  "  follicles  "  give  rise  to  no 
symptom,  and  are  not  associated  with  discharge 
from  the  eye,  they  are  best  left  alone.  Other- 
wise, the  same  remedies  may  be  employed  as 
described  in  the  last  section.  Tannate  of  lead 
ointment  (10  per  cent)  often  acts  well.  If  the 
overgrowths  be  large,  there  can  be  no  objection 
to  getting  rid  of  them  by  squeezing,  cutting,  or 
other  sui'gical  means.  A  change  of  air  is  some- 
times beneficial. 

3.  Trachoma. — This  important  affection  is 
found  almost  exclusively  amongst  the  poorest 
classes,  and  in  schools  attended  by  those  classes. 
It  may  cling  to  a  particular  building  for  years, 
simply  because  proper  steps  are  not  taken  to 

'  The  yellow  lotion  contains  .immonium  chloride,  0"5, 
and  zinc  sulphate,  1'25  parts,  dissolved  in  200  parts  of 
distilled  water.  To  that  solution  is  added  a  mixture  of 
absolute  alcohol  20  parts,  camphor  0"4,  and  saffron  O'l. 
The  two  solutions  are  mixed,  allowed  to  stand  for  twenty- 
four  hours,  and  tiltered. 
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eradicate  it.  Certain  races — as  Russians,  Poles, 
Armenians,  Jews,  and  Irish — are  peculiarly  sub- 
ject to  the  disease,  probably  because  their  mode 
of  life  favours  the  spread  of  infection.  Negroes, 
curiously  enough,  are  said  to  be  practically 
exempt.  In  some  countries,  as  Switzerland, 
trachoma  is  almost  luiknown ;  in  others,  as 
Belgium,  it  is  widely  spread.  It  arises  only 
by  infection,  but  we  know  nothing  definite  as 
regards  the  pathogenic  agent,  thought  by  some 
to  be  a  micro-organism,  and  by  others  to  be  a 
protozoon.  This  much,  however,  is  certain — 
that  infection  is  fostered  by  a  gregarious  life, 
by  bad  ventilation,  by  lack  of  cleanliness,  by 
defective  washing  arrangements,  and  by  the 
absence  of  isolation  for  those  affected.  Indeed, 
the  clinical  evidence  of  the  transmissibility  of 
trachoma  is  overwhelming.  Both  eyes  are 
usually  affected  sooner  or  later. 

Symptoms. — Trachoma  is  essentially  a  chronic 
ailment,  subject  (particularly  in    the  earlier 
stages)  to  acute  or  subacute  exacerbations.  To 
begin  with,  it  affects  the  palpebral  conjunctiva, 
but,  later,  may  spread  to  the  cornea.    Its  lead- 
ing features  are  —  first,  the  development  of 
"sago-grain"  bodies  in  the  conjunctiva;  and, 
secondly,  thickening  of  the  palpebral  mucous 
membrane.    The  "sago-grain  body,"  which  is 
almost  essential  to  diagnosis,  appears  to  be  a 
"follicle,"  altered  as  the  result  of  specific  in- 
vasion, presumably  by  a  micro-parasite.    It  is  a 
round,  opaque,  greyish  -  white  growth,  deeply 
embedded  in   the  hypertrophied  conjunctiva, 
especially  of   the    upper   cul-de-sac.  Micro- 
scopically, it  consists  of  grouped  lymphocytes, 
supported  by  a  delicate  stroma,  and  often  more 
or  less  distinctly  encapsulated.     According  to 
some  recent  researches,  it  may  originate  in  the 
lymph-vessels    or   spaces  of   the  conjunctiva. 
Discharge,    except   in  acute  cases,  is  seldom 
abundant.    An  almost  constant  sign  of  trachoma 
is  ptosis,  which  gives  the  patient  a  sleepy  look. 
The  cornea  may  suffer  in  two  ways,  namely,  by 
the  development  of  pannus  or  of  ulceration.  A 
well-marked  pannus  gives  a  characteristic  ap- 
pearance to  the  upper  third  or  so  of  the  mem- 
brane.    The  affected  parts  are  irregular  and 
cloudy,  and  few  or  many  enlarged  vessels  (con- 
tinuous with  those  of  the  conjunctiva)  branch 
out  into  the  web.     In  bad  cases  the  entire 
cornea  may  suffer,  and  vision  be  reduced  to 
bare  perception  of  light.    Indolent  ulceration  is 
not  uncommon  along  the  free  edge  of  a  pannus. 
The  usual  explanation  of  the  origin  of  pannus 
assumes  that  it  is  due  to  the  irritation  of  a 
rough  and  thickened  upper  lip.    This  theory, 
nevertheless,  is  hardly  borne  out  by  the  known 
facts.    Without  entering  into  contentious  points, 
it  may  be  safely  asserted  that  pannus  represents 
an  actual  trachoma  of  the  cornea,  brought  about 
either  by  direct  inoculation  from  the  affected 
lid,  or  else  by  the  metastasis  of  infective  particles 
through  vessels  or  lymphatics.    Ulcerations  of 


DISEASES  OF 


the  cornea  simply  mean  disintegration  of  the 
diseased  material.  The  sequels  of  trachoma 
include  scarring  of  the  palpebral  conjunctiva, 
shortening  of  the  culs-de-sac,  trichiasis,  en- 
tropion, and  imperfect  sight  as  the  result  of 
corneal  blemishes. 

Treatment. — Escharotic,  surgical,  and  accessory 
means  are  used.  For  general  use,  the  best 
escharotic  is  solid  bluestone,  rubbed  over  the 
exposed  palpebral  conjunctiva  once  a  day.  The 
application  may  be  continued  for  years  without 
harm.  Where  inflammatory  symptoms  are 
marked,  2  per  cent  solution  of  silver  nitrate 
suits  admirably,  but  it  should  be  replaced  by 
bluestone  as  soon  as  possible.  Other  escharotics 
are — corrosive  sublimate  solution  (1  to  4  per 
cent),  solid  lapis  divinus,  and  undiluted  carbolic 
acid.  Operative  measures  are  to  be  adopted 
under  the  following  circumstances: — (1)  When 
large  masses  of  granulations  are  present;  (2) 
when  the  cornea  is  affected ;  (3)  when  local 
treatment  has  been  tried  for  several  months 
without  success ;  (4)  when  a  patient  is  unlikely 
to  submit  to  a  prolonged  course  of  escharotic 
treatment;  (5)  when  one  eye  is  alone  involved. 
The  various  operations  include  expression,  par- 
tial removal  of  the  upper  retro-tarsal  folds,  and 
scrubbing  the  palpebral  conjunctiva  with  a 
tooth-brush  dipped  in  some  antiseptic  lotion. 
The  chief  accessory  measures  are  the  use  of  such 
lotions  as  previously  mentioned,  and  the  treat- 
ment of  corneal  ulcerations. 

Phlyctenular  Conjunctivitis 

This  condition  is  common  in  weakly  children 
of  the  poorer  classes,  and  frequently  develops 
after  measles  or  other  zymotic  disease.  In 
many  cases  it  is  dependent  on  "  scrofula "  or 
"  tubercle."  Bach  believes  that  it  is  set  up 
by  pyogenic  microbes,  particularly  the  staphylo- 
coccus pyogenes  aureus.  He  has  succeeded  by 
inoculation  in  producing  the  same  affection,  not 
only  in  rabbits,  but  also  in  human  beings.  Its 
chief  importance  is  derived  from  the  fact  that  it 
is  often  associated  with  a  similar  affection  of  the 
cornea.  It  is  extremely  prone  to  relapse,  unless 
its  cause  can  be  made  out  and  remedied.  Knies 
has  suggested  that  it  should  be  termd  "ecze- 
matous  "  when  it  coexists  with  eczema  in  other 
parts  of  the  body,  but  that  when  such  is  not  the 
case  the  neutral  term  "  phlyctenular  "  should  be 
retained. 

Symptoms. — One  or  more  small  pimples  appear 
iipon  the  sclero-corneal  j  unction,  and  a  triangular 
leash  of  vessels,  having  its  apex  at  the  affected 
spot,  is  generally  present.  The  little  nodule 
speedily  loses  its  epithelium,  becomes  converted 
into  a  superficial  ulcer,  and  then  heals  com- 
pletely. It  may,  however,  resorb  without  at 
any  time  iilcerating.  When  phlyctenulfe  lie  in 
the  ocular  conjunctiva,  at  some  distance  from  the 
limbus,  they  are  usually  large  and  accompanied 
by  muco-purulent  secretion.    In  children  there 
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are  several  atypical  forms  of  phlyctenular  disease 
that  need  not  be  described  more  particularly. 

Treatment. — Improve  the  general  health  by 
good  food,  fresh  air,  cleanliness,  outdoor  exer- 
cise, plenty  of  sleep,  and  (whenever  possible)  by 
residence  at  the  seaside  or  in  the  country.  Cod- 
liver  oil,  best  given  as  an  emulsion,  is  of  special 
value,  and  tonics,  as  Parrish's  syrup  and  the 
syrup  of  ferrous  iodide,  are  useful.  The  use  of 
these  remedies  should  generally  be  preceded  by 
a  short  course  of  mercury,  best  given  as  :  Hydr. 
c.  cret.,  gr.  1  ;  pulv.  rhei,  gr.  1  ;  sodii  bicarb., 
gr.  2 ;  one  powder  every  night  for  a  week. 
Locally,  calomel  ^  may  be  sprinkled  over  the 
injected  parts  once  or  twice  a  day,  or  the  same 
remedy  may  be  given  for  home  use  as  an  oint- 
ment containing  20  grains  to  the  ounce.  Yellow 
ointment  (gr.  1 0  to  tiie  ounce)  suits  many  cases, 
and  may  be  used  for  months  together  where 
there  is  a  marked  tendency  to  relapse.  Should 
photophobia  be  i^romiuent,  atropine  or  cocaine 
may  be  combined  with  the  mercurial  preparation. 

Spring  Catarrh. — This  rare  form  of  disease 
is  important  from  its  liability  to  be  confused 
with  trachoma.  Its  signs  and  symptoms,  how- 
ever, are  quite  characteristic.  It  is  marked  by 
firm  greyish  elevations  in  the  limbus,  as  well  as 
by  a  pale  condition  of  the  palpebral  conjunctiva, 
which  is  so  closely  beset  by  enlarged  papilhe  as 
almost  to  recall  the  appearance  of  a  cobble 
pavement.  The  palpebral  conjunctiva  looks  as 
though  it  were  coated  with  a  thin  layer  of  milk 
(Vetsch).  The  patient  complains  of  great  irri- 
tability of  the  eyes  of  a  distinctly  seasonable 
type.  The  irritation  begins  in  spring  or  early 
summer,  and,  after  subsiding  more  or  less  com- 
pletely during  the  winter,  returns  during  the 
following  spring.  Spring  catarrh  usually  affects 
both  eyes,  although  not  necessarily  to  the  same 
degree.  It  is  met  with  mainly  in  young  persons, 
and  may  persist  for  many  years.  Nothing- 
definite  is  known  as  to  its  pathology. 

Treatment. — Lotions  containing  boric  acid, 
sulphate  of  zinc,  or  antipyrine  are  useful.  Oint- 
ments of  salicylic  acid  or  corrosive  sublimate 
(gr.  1-2  to  the  ounce  of  lanoline-vaseline),  or  of 
ammoniated  mercury  (2  per  cent),  may  be  em- 
ployed. In  some  cases  douches  of  hot  water 
appear  to  give  temporary  relief.  If  photophobia 
exist,  the  eyes  should  be  protected  with  goggles. 
Surgical  measures  have  been  recommended,  but 
are  not  in  favour  with  most  ophthalmic  surgeons. 
Arsenic  may  be  given  internally.  For  my  own 
part,  I  have  seen  more  benefit  from  change  of 
air  than  from  any  other  means,  local  or  general. 

EXANTIIEMATOUS     CONJUNCTIVITIS.   By  this 

name  we  mean  any  inflammation  of  the  con- 
junctiva associated  with  or  closely  following  an 
exanthem.    Measles  often  gives  rise  to  such  a 

'  Preparations  coutainiug  iodine  must  be  avoided  if  calo- 
mel is  being  ai)plied,  because  there  is  a  danger  of  damaging 
the  conjunctiva  if  the  two  come  into  combiuation  under  the 
form  of  mercuric  iodide. 


condition,  which  is  characterised  by  its  tendency 
to  relapse  and  its  rebelliousness  to  treatment. 
It  takes  the  form,  as  a  rule,  of  a  catarrhal 
ophthalmia,  with  a  coincident  eruption  of  phlyc- 
tenulse  and  blepharitis ;  photophobia  is  a 
common  feature.  In  addition  to  this,  many 
outbreaks  of  measles  are  ushered  in  by  con- 
junctival inflammation.  During  an  attack  of 
smallpox,  pustules  may  develop  upon  the  con- 
junctiva or  cornea,  and  in  the  latter  position 
may  entail  serious  results.  I  have  occasionally 
observed  small  pustules  upon  the  conjunctiva 
and  intermai'ginal  space  during  varicella.  Apart 
from  acute  exanthemata,  certain  chronic  inflam- 
mations of  the  skin  may  be  complicated  with 
conjunctivitis.  In  acne  rosacea  a  small  nodule 
may  form  in  the  limbus,  and  be  accompanied 
by  localised  redness  and  by  photophobia.  After 
persisting  for  several  days  the  inflanmiatory 
signs  disappear,  but  a  clear,  bleb-like  spot  may 
remain  indefinitely.  The  conjunctiva  may  be 
accidentally  inoculated  with  the  vaccine  virus, 
although  such  a  result  is  commoner  upon  the 
edge  of  the  eyelids.  In  a  case  reported  by 
Cargill,  firm,  pale,  flat  swellings  in  the  ocular 
conjunctiva  were  found  with  a  persistent  form 
of  urticaria  ;  they  were  noticed  to  vary  in  size 
from  day  to  day.  Characteristic  conjunctival 
changes  are  present  in  leprosy.  Lastly,  eczema 
of  the  skin  or  scalp  often  coexists  with  phlyc- 
tenular affections  of  the  conjunctiva,  altogether 
apart  from  the  pus  inoculations  mentioned  upon 
an  earlier  page. 

Tuberculosis 

Tubercle  of  the  conjunctiva  is  met  with  clini- 
cally under  several  distinct  forms.  It  is  often 
primary — not  associated,  as  far  as  one  can  tell, 
with  tubercle  in  other  parts  of  the  body, — and  in 
that  event  is  almost  certainly  the  outcome  of  an 
external  infection.  This  rare  affection  runs  a 
lingering  course,  is  usually  limited  to  a  single 
eye,  and  seldom  attacks  subjects  over  twenty 
years  of  age.  It  may  or  may  not  coexist  with 
lupus  of  the  face  or  elsewhere.  The  form  most 
commonly  recognised  is  characterised  by  the 
development  in  the  conjunctiva  of  small  yellow- 
ish nodules,  or  of  bleeding  cockcomb-like  granu- 
lations, which  sooner  or  later  ulcerate.  The 
nodules  may  be  found  in  any  part  of  the  con- 
junctiva, but  the  flattened  granulations  are 
often  confined  to  that  of  the  lids.  The  resulting 
ulcers  have  ragged  edges,  grey  nodular  bottoms, 
and  are  often  more  or  less  hidden  by  pus  or 
debris.  The  eyelids  become  swollen,  heavy,  and 
imsightly ;  the  conjunctiva  throws  off  a  muco- 
purulent secretion  ;  pain  or  discomfort  appears 
to  be  more  often  absent  than  present.  In 
advanced  cases  the  cornea  may  become  involved. 
Erosion  of  the  eyelids  may  occur,  and  adhesions 
between  the  ocular  and  the  palpebral  conjunctiva 
have  been  seen.  The  neighbouring  lymphatic 
glands   are    practically  always   enlarged  and 
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tender.  In  another  form  the  disease  appears 
under  the  guise  of  a  pedunculated  tumour, 
attached  by  its  pedicle  to  some  portion  of  the 
palpebral  conjunctiva.  It  resembles  a  papilloma 
more  than  anything  else. 

Diagnosis. — The  diagnosis  turns  upon  the 
discovery  of  the  tubercle  bacillus  in  the  dis- 
charge or  pieces  of  the  diseased  conjunctiva. 
In  obscure  cases  inoculation  experiments  or  the 
tuberculin  test  prove  useful. 

Treatment. — An  attempt  must  be  made  to 
extirpate  the  whole  of  the  granulations,  as  by 
excision,  scraping,  or  the  use  of  the  galvano- 
cautery  ;  after  the  operation,  iodoform  should 
be  applied  locally.  Recurrences  should  be 
watched  for,  and  when  found,  promptly 
attacked.  Internally,  creasote  and  cod  -  liver 
oil,  separately  or  combined,  appear  to  be  of 
service.  Careful  attention  must  always  be 
paid  to  the  sanitary  environment  of  the  patient. 

Syphilis 

The  initial  lesion,  or  chancre,  is  now  and 
again  observed  upon  some  part  of  the  con- 
junctiva, especially  in  children.  It  forms  a 
round  or  oval  ulcer,  the  edges  of  which  are 
usually  raised ;  induration  may  or  may  not  be 
present.  The  corresponding  preauricular  and 
angular  glands  speedily  become  involved. 
Treatment- — ^The  affected  mucous  membrane 
should  be  washed,  night  and  morning,  with 
Lot.  hydr.  nigra  (B.P.),  and  after  that  the 
sore  dusted  with  powdered  iodoform.  As  soon 
as  the  diagnosis  is  made,  general  treatment 
by  small  doses  of  mercury  should  be  begun. 
Several  instances  have  lately  been  reported  of 
a  curious  infiltration  of  the  ocular  conjunctiva 
coming  on  during  the  secondary  stage  of 
syphilis,  rendering  the  conjunctiva  swollen 
and  semi  -  translucent.  Treatment.  —  Mercury 
internally  and  black  wash  locally.  Mucous 
patcJies  have  been  observed  by  several  writers. 
Gummata  are  occasionally  found  in  the  ocular 
conjunctiva,  and  ulcers  may  be  produced  by 
their  disintegration. 

Ophthalmia  Nodosa. — This  rare  affection  is 
due  to  the  penetration  into  the  eye  of  the  hairs 
of  certain  kinds  of  caterpillars  {Bomhyx  pini 
and  ruhi).  It  is  characterised  by  many  small, 
hard,  greyish  growths  not  only  in  the  lower 
part  of  the  conjunctiva  and  sclera,  but  also  in 
the  iris  and  other  parts  of  the  eye.  Inflamma- 
tory symptoms  may  attain  a  high  grade.  A 
history  may  be  got  of  a  caterpillar  having  been 
thrown  against  the  eye  ;  or  the  patient,  by  the 
nature  of  his  occupation,  may  have  been  liable 
to  an  injury  of  that  kind.  Diagnosis  will  be 
rendered  certain  by  excising  a  nodule  for 
microscopic  examination,  when  it  will  be  found 
to  consist  of  round  and  of  giant  cells,  together 
with  a  hair.  Treatment. — The  nodules  should 
be  removed,  and  inflammatory  symptoms  com- 
bated by  sedative  and  antiseptic  lotions. 
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Degenerations 

Xerosis  Conjunctives. — Xerosis  occurs  under 
two  forms — the  epithelial  and  the  parenchy- 
matous. Epithelial  xerosis  is  a  superficial 
change  of  the  ocular  conjunctiva,  limited  parts 
of  which  become  dry  and  lustreless,  and  are 
covered  with  a  foam -like,  whitish  substance, 
containing  the  xerosis  baciUus  in  large  numbers. 
The  changes  are  specially  prone  to  affect  the 
temporal  side  of  the  ocular  conjunctiva,  and 
often  take  a  triangular  or  oval  form.  The 
spots  appear  slightly  raised,  and  (when  magni- 
fied) give  one  the  impression  of  being  made  up 
of  so  many  minute  globules  of  mercury.  They 
may  be  readily  wiped  away,  as  with  wool,  but 
are  reproduced  within  24  or  36  hours.  The 
neighbouring  conjunctiva  may  be  permeated 
with  dilated  vessels,  and  be  thrown  into  small 
folds  concentric  with  the  edge  of  the]  cornea 
when  the  eye  is  moved.  This  form  of  xerosis 
affects  mainly  thin,  poorly-nourished  children, 
who  not  infrequently  suffer  from  otorrhcea.  It 
makes  its  appearance  in  spring  or  summer,  and 
may  recur  year  after  year  at  that  period  with- 
out entailing  any  serious  mischief.  It  may  or 
may  not  be  associated  with  definite  night-blind- 
ness. It  has  been  shown  by  the  writer  to 
coexist  with  several  other  conditions  :  (1)  a 
deficiency  in  heemoglobin  ;  (2)  alterations  in  the 
visual  fields  for  green  and  red ;  and  (3)  an  ex- 
aggeration of  the  fundus  reflexes  visible  with 
the  ophthalmoscope  in  most  young  eyes.  We 
assume  that  epithelial  xerosis  is  the  outcome, 
remotely  of  lowered  nutrition,  and  immediately 
of  dazzling  by  bright  light.  Treatment. — The 
most  important  remedy  is  iron,  best  given  in 
the  well-known  form  of  Blaud's  pill. 

Parenchymatous  Xerosis.  —  This  much  more 
serious  malady  commonly  forms  part  of  some 
general  ailment,  the  exact  nature  of  which  is 
not  well  understood.  In  this  country  it  is 
found  only  in  young  children,  who  show,  be- 
sides frothy  conjunctival  patches,  night-blind- 
ness and  cloudy  cornese.  The  corneal  changes 
usually  go  on  to  perforation,  and  the  patients 
nearly  always  die.  This  malady  is  generally 
bilateral,  and  the  usual  signs  of  irritation,  such 
as  redness  of  the  eye  and  photophobia,  are  often 
conspicuous  by  their  absence ;  indeed,  the 
lacrymal  secretion  may  be  wholly  suppressed. 
As  causes,  hereditary  syphilis,  insufficient  or 
badly -selected  food,  and  prolonged  diarrhoea 
or  vomiting,  have  been  mentioned.  Among 
natives  in  India  Herbert  found  mucous  mem- 
branes other  than  the  conjunctiva  involved — 
for  example,  those  of  the  mouth,  nose,  larynx, 
bronchi,  intestine,  and  bladder.  Treatment. — 
The  eyes  should  be  cleansed  with  sublimate 
(1  :  5000)  and  covered  with  pads  steeped  in  the 
same  solution.  Physostigmine  sulphate,  gr.  1  ; 
cocaine  hydrochloride,  gr.  4 ;  distilled  water, 
1  ounce,  may  be  dropped  into  the  eyes  two  or 
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three  times  a  day.  However,  more  success  is 
to  be  looked  for  from  the  employment  of 
general  than  of  local  measures. 

Pe7nphigus. — The  conjunctiva  is  occasionally 
affected  by  pemphigus,  which  may  or  may  not 
be  associated  with  a  similar  disease  of  the  skin 
or  of  other  mucous  membranes,  especially  those 
of  the  lips,  nose,  mouth,  and  fauces.  From 
time  to  time  bullte  make  their  appearance  upon 
the  conjunctiva,  which  becomes,  at  first,  thick 
and  red,  and,  later,  undergoes  cicatricial  con- 
traction. It  is  rare,  however,  to  see  the  actual 
blebs,  because  they  are  so  delicate  as  to  rupture 
speedily.  In  this  way  the  conjunctival  sinuses 
are  shortened  or  altogether  obliterated,  trichiasis 
or  entropion  is  set  up,  and  the  lids  become  ad- 
herent to  one  another  or  to  the  globe  of  the 
eye.  The  corneal  epithelium  also  suffers,  be- 
coming dull  and  dry,  like  the  eye  of  a  dead 
fish.  To  this  advanced  condition  the  name 
"  essential  phthisis  "  or  "  essential  atrophy  of 
the  conjunctiva  "  has  long  been  applied.  The 
condition  is  essentially  chronic.  As  a  rule,  the 
prognosis  is  bad,  although  a  few  cases  seem  to 
recover.  According  to  modern  researches, 
pemphigus  is  due  to  a  diplococcus,  diff"erent 
from  any  of  the  ordinary  pyococci,  and  capable 
of  cultivation  upon  various  media  outside  the 
human  body.  The  acute  form  of  the  disease 
attacks  butchers  with  disproportionate  fre- 
quency (Pernet).  It  seems  likely  that  the 
conjunctival  affection  may  arise  in  one  of 
three  ways  :  (1)  as  a  primary  disease  resulting 
from  ectogenous  inoculation ;  (2)  as  an  ex- 
tension, through  the  lacrymal  passages,  from 
pemphigus  of  the  mouth  or  nose ;  and  (3)  by 
conveyance  of  the  specific  microbe  by  the 
patient's  finger  from  cutaneous  bulla;.  Treat- 
ment. —  The  treatment  is  purely  palliative. 
Arsenic  may  be  administered  internally,  and 
the  conjunctiva  kept  clean  and  supple  with 
ointments  containing  corrosive  sublimate  (gr.  ^), 
iodoform  (gr.  5),  or  boric  acid  (gr.  60).  Boro- 
glyceride  has  also  been  employed.  Attempts 
to  remedy  the  condition  by  transplantation  of 
mucous  membrane  from  other  parts  of  the 
body  have  so  far  not  yielded  very  encouraging 
results. 

Lardaceous  Degeneration. — This  rare  disease 
has  been  observed  chiefly  by  Russian  surgeons. 
It  is  marked  by  a  progressive,  non-intianunatory 
hypertrophy,  commencing  in  the  retro- tarsal 
folds  or  plica  semilunaris,  and  slowly  spreading 
to  other  parts  of  the  conjunctiva.  The  affected 
mucous  membrane  is  of  pale  colour,  resembles 
in  appearance  bacon -fat,  and  does  not  bleed 
when  incised.  It  is  said  to  attack  adults,  Avho 
may  or  may  not  have  suff"ered  from  trachoma, 
and  to  occur  independently  of  degeneration 
elsewhere,  as  in  the  liver,  spleen,  or  kidneys. 
Treatment.  —  Excision,  partial  or  complete,  is 
recommended  by  those  who  have  had  experi- 
ence of  the  disease. 
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Conjunctivitis  Petrificans. — Under  this  name 
Leber  has  described  a  peculiar  aff"ection  of  the 
conjunctiva,  which  becomes  chronically  in- 
flamed and  bestrewn  with  white,  opaque  dots. 
The  chalky-white  colour  of  the  deposits  con- 
trasts with  the  redness  of  the  mucous  membrane 
in  which  they  lie.  They  gradually  get  larger, 
so  that  the  jaarts  involved  finally  look  almost  as 
though  they  had  been  petrified.  Leber  found 
the  deposits  to  consist  of  an  organic  combina- 
tion of  chalk.  It  is  noteworthy  that  in  Leber's 
case  the  disease  led  to  partial  symblepharon, 
and  that  the  mucous  membrane  of  the  tongue 
showed  epithelial  changes. 

Various  Conditions 

Pteryginm. — A  condition  of  the  ocular  con- 
junctiva, a  fold  of  which  assumes  a  triangular 
form,  and  becomes  firmly  adherent  to  the 
superficial  layers  of  the  cornea.  The  true 
pterygium  occurs  only  on  the  inner  or  outer 
side  of  the  cornea  in  the  region  corresponding 
to  the  palpebral  fissure.  A  false  pterygium, 
however,  may  be  met  with  in  other  positions. 
At  first,  when  the  pterygium  is  growing,  it  is 
thick  and  fleshy  and  marked  by  obvious  vessels, 
like  the  wing  of  an  insect ;  later,  it  becomes 
thin  and  pale  and  almost  of  cicatricial  appear- 
ance. Its  course  is  essentially  chronic.  During 
the  progressive  stage,  it  gives  an  unsightly  look 
to  the  eye,  may  mechanically  limit  the  ocular 
movements,  and  may  encroach  on  the  visual 
part  of  the  cornea.  The  condition,  which  is 
rare  in  women,  is  met  with  chiefly  in  middle- 
aged  men.  It  specially  affects  those  who  have 
lived  abroad,  and  is  rather  common  in  sailors, 
probably  because  they  are  exposed  to  vicissi- 
tudes of  weather.  Theories.  —  Arlt  assumes 
that  noxious  influence,  such  as  dust,  causes  the 
epithelium  of  the  conjunctiva  and  cornea  to  be 
shed,  so  that  a  little  superadded  swelling  makes 
those  two  structures  to  adhere  and  a  point  or 
tag  of  conjimctiva  to  become  fastened  to  the 
cornea.  Fuchs  believes  that  it  originates  from 
a  Pinguecula  which  has  gradually  made  its  way 
into  the  cornea,  and  in  so  doing  drawn  a  fold 
of  conjunctiva  with  it.  A  kind  of  spurious 
pterygium  may  now  and  then  follow  acute 
ophthalmia,  burns,  or  scalds.  Treatment. — If 
the  condition  be  stationary,  and  have  not  en- 
croached seriously  on  the  cornea,  it  is  best  left 
alone,  but  otherwise  an  operation  must  be  per- 
formed. The  pterygium  is  carefully  dissected 
away  from  the  cornea,  and,  its  apex  being  folded 
upon  itself,  is  retained  under  the  ocular  con- 
junctiva by  a  suture.  The  conjunctival  wound 
must  be  closed  as  neatly  as  possible  by  means 
of  a  continuous  silk  thread.  The  cornea,  it 
must  be  remembered,  always  remains  cloudy  at 
the  spot  where  the  pterygium  was  attached. 

Symblepharon. — This  condition  is  marked  by 
one  or  several  adhesions  between  the  ocular  and 
the  palpebral  conjunctiva.    It  is  caused  by  any- 
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thing  that  produces  an  ulceration  of  the  opposed 
surfaces,  e.g.  burns,  the  action  of  lime,  certain 
forms  of  acute  ophthalmia,  tubercle,  pemphigus, 
and  operations  on  the  conjunctiva.  It  affects 
the  lower  more  frequently  than  the  iipper  lid. 
Different  names  have  been  applied  according  to 
its  position,  as  syniblepharon  posterius  and  an- 
terius.  The  former  indicates  that  the  union 
has  involved  the  conjunctival  fornices ;  the 
latter  that  those  structures  have  remained  free. 
Symblepharon  totale  means  that  the  eyelids  are 
adherent  to  the  eyeball.  Symblepharon,  when 
marked,  may  cause  disfigurement,  irritability  of 
the  eye,  limitation  of  the  natural  movements, 
or  (rarely)  interference  with  sight.  Treatment. 
— Many  operations,  some  of  a  highly  ingenious 
character,  have  been  devised.  The  simplest 
plan  is  to  separate  the  lid  from  the  eyeball  by 
dissection,  and  then  to  cover  the  raw  places 
with  morsels  of  mucous  membrane  taken  from 
the  mouth.  Another  way  is  to  make  liberating 
incisions  in  the  neighbouring  conjunctiva,  so 
that  the  edges  of  the  wound  in  the  ocular  con- 
junctiva may  be  brought  together  with  sutures. 
The  treatment  of  symblepharon  posterius  is  not 
so  satisfactory. 

Pinguecula. — Pinguecula,  like  pterygium,  is 
seldom  seen  save  in  elderly  persons.  It  takes 
the  form  of  a  small  yellowish  elevation  of  tri- 
angular shape,  situated  in  the  ocular  conjunctiva, 
usually  on  each  side  of  the  cornea.  The  tiimour 
consists  of  dense  connective  tissue  (which  has 
undergone  a  hyaline  change)  covered  with 
thickened  epithelium.  Treatment. — Removal, 
if  called  for. 

Effusions  into  the  Conjunctiva. — So  loose  is 
the  texture  of  the  ocular  conjunctiva  that 
effusions  of  blood  or  serum  readily  occur  into 
its  substance.  In  extensive  hcemorrhages  almost 
the  entire  ocular  conjunctiva  may  be  involved, 
and  blood  may  even  pass  for  some  little  distance 
beneath  the  epithelial  layer  of  the  cornea.  It 
is  not  uncommon  after  squint  operations  for 
the  iris  to  appear  changed  in  colour,  owing 
to  a  transudation  of  extravasated  blood  into 
the  cornea.  The  subconjunctival  htemorrhage 
becomes  slowly  absorbed.  Its  main  causes  are 
two  in  number:  (1)  fragility  of  the  blood- 
vessels; (2)  injury,  operation,  strain,  or  inflam- 
mation. Treatment. — Compresses  of  lead  lotion. 
Chemosis,  or  distension  of  the  conjunctiva  by 
blood  serum,  may  accompany  severe  inflamma- 
tions not  only  of  the  conjunctiva,  but  also  of 
other  parts  of  the  eye  or  of  its  surroundings. 
It  is,  therefore,  merely  a  symptom.  In  a 
marked  case  the  cornea  is  overlapped  by  the 
swollen  mucous  membrane,  which  also  protrudes 
from  between  the  eyelids.  Another  kind  of 
chemosis,  thought  to  be  of  non-inflammatory 
origin,  is  sometimes  observed  in  elderly  persons. 
Some  of  the  patients  suffer  from  chronic  Bright's 
disease,  but,  as  a  rule,  the  cause  of  the  oedema 
is  obscure.   Holmes  Spicer  has  recently  described 


a  form  of  chemosis,  which  he  considers  due 
to  "  obstruction  of  the  lymph  streams."  The 
patients  give  a  history  of  acute  rheumatism, 
and  the  conjiuictival  affection  is  associated  with 
lacunar  tonsillitis,  glandular  enlargement,  and 
febrile  movement.  Lastly,  chemosis  has  been 
noted  by  Swan  M.  Burnet  after  the  internal 
administration  of  quinine. 

Staining  of  the  Conjunctiva. — The  conjunctiva 
may  be  stained  by  sevei-al  agents,  such  as  silver 
nitrate,  protargol,  largin,  and  iron  sulphate. 
Lead  acetate  may  lead  to  local  ulceration  and 
to  deposition  of  the  salt. 

Lithiasis  of  the  Conjunctiva. — In  gouty  sub- 
jects deposits  of  uric  acid  may  sometimes  be 
found  in  the  palpebral  conjunctiva.  Should 
they  cause  irritation  they  may  be  removed. 
Small  yellowish  concretions  are  quite  frequently 
found  in  the  palpebral  conjunctiva  of  young 
persons.  According  to  P\ichs,  these  are  to  be 
looked  upon  as  tubular  glands  of  new  formation 
containing  fungi  (joilzrasen). 

Conjunctivitis  from  Dazzling. — A  form  of 
painful  ophthalmia  may  quickly  follow  exposure 
to  snow,  electric  light,  or  the  X-rays.  It  is  to 
be  treated  by  cold  applications  to  the  lids,  and 
by  dropping  a  2  per  cent  solution  of  cocaine 
into  the  conjunctival  sac  at  intervals.  It 
speedily  gets  well. 

Emphysema. — This  implies  a  communication 
between  the  subconjunctival  tissue  and  the 
nasal  cavity  or  air-sinuses  about  the  orbit. 
Traumatism  is  the  usual  cause.  On  palpation, 
characteristic  crepitation  can  be  elicited.  Treat- 
ment.— Compressive  bandage  for  a  few  hours. 

Tumours  of  the  Conjunctiva 

Besides  the  tumours  already  mentioned  the 
following  new  growths  have  been  found  in  the 
conjunctiva :  cysts,  parasitic  and  otherwise, 
myxoma,  papilloma,  fibroma,  polypi,  epithelioma, 
sarcoma,  and  carcinoma.  The  treatment  is  to 
remove  the  tumour  with  the  least  possible 
disturbance  of  the  neighbouring  parts.  A 
simple  puncture,  however,  may  sometimes 
suffice,  as  when  dealing  with  the  so-called 
"  simple  cyst."  In  the  case  of  malignant 
growths  (which  generally  originate  from  the 
limbus)  it  may  be  advisable  to  cauterise  the 
spot  of  origin. 

In.juries  of  the  Conjunctiva 

The  conjunctiva  maj^  be  injured  as  the  result 
of  direct  violence  or  the  action  of  chemical 
agents.  The  degree  of  inflammation  is  often 
out  of  all  proportion  to  the  size  of  the  irritant. 
Mechanical  injuries,  doubtless,  quickly  become 
complicated  with  pathogenic  organisms,  from 
which  the  conjunctival  sac  is  seldom  free. 
Moreover,  microbes  may  have  been  introduced 
upon  the  surface  of  foreign  bodies  or  in  other 
ways.  Injuries  from  lime  deserve  special 
mention.     They  are   very   formidable  when 


CONJUNCTIVA, 


caused  by  quicklime,  which  has  a  double  action, 
namely,  that  of  heat  evolved  by  contact  M'ith 
the  tears  and  that  of  cliemical  irritation.  When 
due  to  slaked  lime,  which  is  more  commonly  the 
case,  they  are  less  disastrous.  Treatment. — In 
severe  cases  it  is  necessary  to  place  the  patient 
under  the  influence  of  an  anaesthetic,  and,  after 
removing  every  particle  of  foreign  matter,  to 
apply  castor  oil  to  the  injured  mucous  mem- 
brane. Prognosis  will  always  be  grave,  owing 
to  such  secondary  results  as  implication  of  the 
cornea,  hypopyon,  entropion,  and  symblepharon. 
Uncomplicated  wounds  of  the  conjunctiva  heal 
kindly  enough  if  first  made  aseptic,  and  then 
drawn  together  by  fine  silk  sutures.  It  is  said 
that  the  staining  left  by  grains  of  gunpowder 
may  be  got  rid  of  by  electrolysis. 

Conjunctivitis. — Inflammation  of  the 
conjunctival  muctius  membrane,  blennorrhagic, 
gonorriieal,  croupous,  diphtheritic,  eczematoTis, 
follicular,  granular,  purulent,  membranous,  etc. 
See  Adrenal  Glands  {Adrenalin,  Hay  Fever) ; 
Conjunctiva,  Diseases  of  ;  Cornea  {Phlyctenu- 
lar Ulcer  or  Edematous  Conjunctivitis) ;  Gout 
{Eye);  Measles  {Complications,  Conjunctivitis)  \ 
Meningitis,  Epidemic  Cereuro-Spinal  {Symp- 
toms, Special  Senses,  Eyes) ;  Nerves,  Multiple 
Peripheral  Neuritis  {Arsenical  Neuritis,  Symp- 
toms) ;  Rheumatism,  Acute  {Symptoms  and 
Course,  Conjunctivitis) ;  Sclerotic,  Diseases  of 
{Subconjunctivitis  or  Episcleritis) ;  Smallpox 
{Symptoms,  Eruptive  Stage) ;  Thyroid  Gland, 
Medical  {Exophthalmos,  Conjunctivitis) ;  Typh- 
oid Fever  {Ocular  Complications);  Urethra, 
Diseases  {Gonorrhoea,  Complications). 

Connective  Tissues.    See  Physio 

LOGY,  Tissues  {Connective,  Mucoid,  Filn'ous, 
Cartilage,  and  Bone). 

Consang^uinity.  —  Blood  -  relationship 
as  opposed  to  marriage-relationship  {affinity) ; 
of  the  same  blood.  There  is  a  widespread  belief 
that  marriages  of  consanguinity  predispose  to 
various  diseases  (albinism,  chorea,  deaf-mutism, 
epilepsy,  goitre,  idiocy,  haimophilia,  retinitis 
pigmentosa,  rickets,  and  malformations)  in  the 
oft'spring ;  this  belief  finds  expression  in  the 
proverb,  "  Heirathen  in's  Blut  thut  selten  gut : 
sterben,  verderben,  oder  keine  Erben " ;  but 
there  seems  to  be  some  doubt  whether  con- 
sanguinity per  se  produces  evil  effects,  whether 
indeed  it  is  not  a  bad  family  history  intensified 
by  intermarriage  that  is  to  blame. 

Consciousness.  See  Brain,  Affec- 
tions OF  Blood  -  Vessels  {Anaemia,  Ilcemor- 
rhage,  Emholism);  Hysteria  {Epileptic  Period); 
Insanity,  Its  Nature  and  Symptoms  {Relation 
of  Mind  and  Brain,  Biology  o  f  Consciousness) ; 
Insanity,  Nature  {Delusional,  Alternate  Per- 
sonality or  Double  Consciousness) ;  Memory  in 
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Health  and  Disease  {Physical  Basis  of  Memory) ; 
Unconsciousness. 

Consensual. — Reflex  actions  brought 
about  by  sensory  impressions  without  the  in- 
tervention of  the  cerebrum  itself  and  its  dis- 
criminating will. 

Consent.   See  Medicine,  Forensic  {Rcqje). 

Conservancy  System.— A  system 

of  sewage,  now  generally  condemned,  by  which 
slop  water  was  got  rid  of  by  the  drains,  while 
solid  excrement  was  disposed  of  by  means  of 
privies  or  earth  closets.  See  Sewage  and 
Drainage  {Systems). 

Conserves.    See     Confections  ;  Pre- 

SCIUBING. 

Consomme. — A  strong  broth  or  soup, 
for  the  making  of  which  meat,  vegetables,  bone, 
and  connective  tissue  are  needed  ;  it  forms  a 
jelly  when  cold.  See  Invalid  Feeding  {General 
Preparation  of  Mea  ts,  Soiqi-Making). 

Consonants.  See  Nose,  Examination 
of  {Character  of  the  Voice) ;  Physiology,  Re- 
spiration ( Voice,  Consonant  Sounds) ;  Stammer- 
ing. 

Co  n  Ste  rn  at  i  O. — Pavor  nocturnus  (night 
terror)  in  children  ;  or  (in  other  cases)  stupor. 
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See  also  Abdominal  Aneurysm  {Symptoms, 
Pressure) ;  Brain,  Affections  op  Blood-Vessbls 
{Paralysis  fi-om  Vascular  Lesions);  Bronchitis, 
Acute  {Etiology,  Predispjosing  Causes) ;  Climac- 
teric Insanity  {Treatment  of  Constipation  in) ; 
Colon,  Diseases  of  {Malignant);  Gastro-Intes- 
TiNAL  Disorders  of  Infancy  {Constipation) ; 
Gout  {Alimentary  System) ;  Hydropathy  {Con- 
stipation); Insanity,  Etiology  of  {Direct  Causes, 
Sympathetic  Insanity) ;  Lungs,  Emphysema 
{Causes);  Meningitis,  Tuberculous  {Sympto^tis) ; 
Myiasis  {Intestinal) ;  Palpitation  ;  Pharma- 
cology ;  Pregnancy,  Physiology  {Local 
Changes);  Pregnancy,  Affections  and  Com- 
plications {Digestive  System) ;  Purgatives  ; 
Rectum,  Diseases  {Persistent  Constipation)  ; 
Tetany  {Causation) ;  Therapeutics,  Health 
Resorts  {Seaside  Constipation) ;  Toxicology 
{Lead) ;  Trades,  Dangerous  {Lead-Poisoning)  ; 
Vice  {Alimentary  System). 

Physiological  Considerations.  —  While  the 
frequency  with  which  the  excreta  of  the  bowels 
are  expelled  varies  at  difterent  ages,  it  may  be 
accepted  as  practically  normal  that  from  later 
childhood  onwards  an  evacuation  at  least  once 
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daily  should  occur.  It  is  true  that  in  the  case 
of  many,  especially  of  the  female  sex,  defecation 
occurs  much  less  frequently — once  in  three  or 
four  days,  or  even  seldomer ;  but  while  it  has 
to  be  admitted  that  many  of  such  cases  present 
apparently  few  or  none  of  the  symptoms  of  faecal 
retention,  yet  none  the  less  such  a  condition  of 
the  excretory  functions  can  hardly  be  looked  on 
as  normal. 

The  intestinal  contents,  which  in  the  small 
bowel  are  in  a  very  fluid  condition,  undergo  a 
marked  absorption  during  their  passage  through 
the  large  intestine.  Hence  it  is  only  in  the 
latter  part  of  the  colon  that  they  assume  the 
characteristic  semi-solid  appearance  of  a  natural 
motion,  and  in  the  sigmoid  flexure  the  fteces  are 
stored  until  the  act  of  defcccation  takes  place. 
The  incitement  to  this  is  usually  the  passage 
into  the  rectum  (as  a  result  of  peristalsis  in  the 
sigmoid  flexure)  of  part  of  the  contents  of  the 
latter.  This  is  apparently  frequently  induced 
by  the  entrance  into  the  empty  stomach  of 
food,  especially  when  the  sigmoid  flexure 
is  moderately  distended  with  excreta.  [An 
exaggeration  of  this  normal  mechanism  is  seen 
in  what  is  known  as  lienteric  diarrhoea,  where 
the  ingestion  of  a  meal  is  at  once  followed  by 
a  desire  for  evacuation  as  the  result  of  the 
entrance  of  a  small  quantity  of  fteces  into  the 
rectum  from  the  merely  partially  loaded 
sigmoid.] 

Although  the  act  is  a  reflex  one  carried  out 
through  a  centre  in  the  spinal  cord,  it  is  largely 
influenced  by  the  will.  In  man  this  centre  is 
situated  in  the  lumbar  region  of  the  cord.  The 
presence  of  the  accumulated  fgeces  in  the 
rectum  causes,  by  reflex  action  through  the 
centre,  relaxation  of  the  sphincter,  while  in- 
creased intestinal  peristalsis  is  also  set  up.  In 
voluntary  defsecation  the  act  is  started  by  a 
full  inspiration,  closure  of  the  glottis  and  fixation 
of  the  diaphragm,  followed  by  contraction  of 
the  abdominal  muscles  and  levator  ani,  the 
latter  in  this  way  exerting  pressure  on  the 
rectum,  while  the  tension  of  the  pelvic  fascia 
and  muscles  of  the  pelvic  floor  offer  the  required 
resistance. 

Definition. — Constipation  may  be  defined  as 
a  condition  in  which  the  alvine  evacuation  is 
difficult  and  deficient  either  in  amount  or 
frequency,  or  both,  with  a  consequent  tendency 
to  faecal  retention. 

While  in  reality  largely  a  symptom  present 
in  a  great  variety  of  conditions  and  not  a 
disease,  constipation  is  frequently  in  itself  of  so 
much  importance  as  almost  to  warrant  its  being 
regarded  as  such.  Certainly  in  view  of  the 
great  frequency  of  its  occurrence,  the  amount  of 
discomfort  and  suifering  it  produces,  as  well  as 
the  beneficial  effects  and  satisfactory  results  of 
its  proper  treatment,  the  condition  is  one  which 
calls  for  more  careful  attention  and  less  em- 
pirical treatment  than  it  often  receives  from 


the  practitioner.  (For  constipation  in  children 
see  "  Gastro-Intestinal  Disorders.'') 

Causes. — While  the  causes  of  constipation 
are  so  numerous  and  varied  that  it  is  difficult  to 
summarise  them,  it  is  essential  to  the  satis- 
factory treatment  of  any  case  that  the  real 
source  of  the  trouble  be  discovered.  As  a  rule 
several  factors  are  at  work,  and  these  may 
perhaps  be  best  considered  briefly  under  two 
heads  : — (A)  Faulty  expulsive  mechanism  ;  (B) 
Faults  in  the  intestinal  contents. 

Faulty  Expulsive  Mechanism.  —  In  this  first 
group  of  causes  one  of  the  most  important  is 
that  of  habit ;  carelessness  in  attending  to  the 
call  to  stool,  with  the  result  that  the  bowel 
becomes  accustomed  to  the  presence  of  faecal 
accumulations,  and  one  of  the  chief  stimuli  to 
regular  defaecation  is  thus  lost.  In  other  cases 
the  sedentary  habits  or  occupation  of  the  patient, 
with  the  consequent  feebleness  of  the  abdominal 
muscles  and  sluggishness  of  the  whole  circula- 
tion, constitute  a  powerful  factor. 

In  another  group  of  cases  the  source  is  to  be 
found  in  the  hoivel.  Apart  from  the  existence 
of  actual  constriction  from  malignant  disease  in 
the  bowel,  the  possibility  of  which  must  never 
be  lost  sight  of  even  in  comparatively  young 
subjects,  constipation  may  arise  from  feebleness 
of  peristaltic  force  consequent  on  a  lowering  of 
the  nervo-muscular  tone  of  the  bowel,  e.g.  in  old 
age  or  anaemia,  from  cicatrisation  of  old  ulcers, 
from  the  presence  of  peritonitis  (subacute  or 
chronic)  or  old-standing  bands  or  adhesions 
(impeding  peristalsis),  from  pressure  on  the 
bowel  by  tumours  or  other  swellings  of  adjacent 
parts,  e.g.  uterine  enlargements,  physiological 
or  pathological,  ovarian  tumours,  etc.  ;  while, 
again,  the  over  -  distension  which  may  result 
from  such  blocking  of  the  lumen  of  the  bowel 
still  further  tends  to  perpetuate  the  malady  by 
lessening  the  peristaltic  force.  In  other  in- 
stances, especially  of  painful  pelvic  disorders  in 
women,  the  dread  of  pain  in  defaecation  and 
actual  pain  itself  may  have  an  inhibitive  effect 
on  peristalsis,  and  the  same  is  seen  in  cases  of 
haemorrhoids,  anal  fissure,  etc. 

On  the  other  hand,  the  constipation  may 
arise  from  an  interference  with  the  nervous 
mechanism  concerned  in  controlling  the  act  of 
defaecation,  from  involvement  of  the  centres  or 
nerve-fibres,  as  in  some  forms  of  spinal  disease, 
or  as  a  part  of  various  cerebral  disorders,  e.g. 
melancholia,  tubercular  meningitis,  etc. 

Lastly,  inefficiency  of  the  accessory  muscular 
mechanism  may  contribute  to  the  production  of 
constipation,  as  in  some  cases  of  paralysis,  or  in 
patients  whose  abdominal  muscles  have  been 
over-distended,  e.g.  by  repeated  pregnancies, 
ascites,  etc. ;  or,  again,  the  presence  of  severe 
cardiac  or  pulmonary  disease  may  render  any 
straining  efforts  on  the  part  of  the  patient 
impossible. 

Faults  in  the  Intestinal  Contents. — The  solid 
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as  well  as  the  liquid  ingesta  may  be  at  fault,  or, 
on  the  other  hand,  the  intestinal  secretions  may 
be  defective.  Tluis  the  food  taken  may  be  too 
soft  and  too  easily  absorbed,  leaving  little  or  no 
residue,  such  a  diet  in  many  cases  having  been 
adopted  because  of  deficient  masticating  powers 
owing  to  loss  of  teeth.  Or  the  intestinal  con- 
tents may  be  too  dry,  either  from  insufficiency 
of  liquids  taken  or  deficiency  in  the  intestinal 
secretions.  Instances  of  this  latter  are  seen  in 
cases  of  jaiuidice,  diabetes,  etc.,  or  cases  of 
excessive  perspiration  (from  exercise  or  disease), 
bringing  about  increased  loss  of  fluid  from  the 
body.  In  other  instances  the  quality  of  the 
drinking  water  is  at  fault ;  thus  it  may  contain 
an  excessive  amount  of  lime  salts,  or  it  may  be 
contaminated,  e.g.  with  lead. 

Symptoms. — When  constipation  is  merely  one 
of  the  manifestations  of  the  presence  of  some 
other  malady  {e.g.  tubercular  meningitis)  its 
symptoms  are  scarcely  to  be  separated  from 
those  attendant  on  the  primary  disease.  But 
while  it  is  undoubtedly  true  that  in  many  in- 
stances of  habitual  constipation  the  patient 
exhibits  little  in  the  way  of  symptoms,  yet  in 
the  majority  of  cases  there  are  found  to  be  present 
to  a  greater  or  less  extent  such  manifestations 
as  general  languor,  torpidity,  and  depression  of 
spirits,  along  with  irritability,  a  feeling  of  fulness 
in  the  head,  passing  into  actual  headache,  furring 
of  the  tongue,  with  foulness  of  breath  and  loss 
of  appetite,  together  with  some  feeling  of  fulness 
and  distension  in  the  abdomen,  or  even  pain. 
In  a  few  cases  marked  mental  disturbance  is 
present.  Severer  cases  may  be  attended  by 
vomiting,  hiccough,  etc.,  the  usual  symptoms  of 
intestinal  obstruction. 

The  characteristic  stools  in  constipation  con- 
sist of  small,  dry,  hard,  often  dark,  and  offensive 
masses,  along  with  which,  in  cases  of  old  stand- 
ing, is  occasionally  to  be  found  mucus,  or  even 
blood,  if  severe  straining  has  been  required  for 
their  expulsion. 

Lastly,  it  must  never  be  forgotten  that 
diiirj'/uea  may  be  really  a  symptom  of  constipa- 
tion, the  accumulated  f«cal  masses  by  their 
presence  giving  rise  to  catarrh  in  the  lower  part 
of  the  bowel,  with  consequent  desire  for  frequent 
evacuation.  In  such  cases  it  is  often  only  on 
digital  examination  of  the  rectum  that  the 
existence  of  constipation  is  revealed,  as  shown 
by  the  continued  presence  of  scybalous  masses 
in  the  rectum  in  spite  of  frequent  evacuations. 
In  addition,  what  may  be  termed  secondary 
symptoms  of  constipation  may  arise,  either 
locally,  e.g.  prolapse  of  the  bowel,  lunemorrhoids, 
etc.  ;  or  as  the  result  of  pressure  on  the  sur- 
rounding parts  consequent  on  the  loaded 
condition  of  the  bowel  there  may  be  vesical  or 
uterine  catarrh  ;  or,  again,  varicosity  of  the  veins 
of  the  leg  (especially  the  left)  may  be  increased, 
if  not  actually  set  up. 

Before  commencing  treatment  it  is  important, 


in  view  of  the  difference  of  prognosis  in  the  two 
conditions,  to  decide  if  possible  whether  the  case 
be  one  of  mere  functional  derangement  or  of 
organic  disease. 

Treatment.  — As  has  been  already  insisted 
on,  this  must  be  rational,  and  adapted  to  the 
particular  causes  at  work  in  each  case,  and  to 
this  end  the  relatively  subordinate  position  of 
drugs  in  the  treatment  of  the  majority  of  cases 
should  always  be  borne  in  mind.  The  mere 
routine  ordering  of  some  cathartic  remedy, 
without  further  attempting  to  prevent  the  recur- 
rence of  the  constipation,  cannot  be  too  strongly 
condemned.  The  enormous  and  increasing  con- 
sumption of  innumerable  patent  medicines  in- 
dicates only  too  clearly  the  extent  of  the  evil, 
which  is  unfortmiately  too  often  only  perpetuated 
by  their  injudicious  employment.  The  admin- 
istration of  a  vigorous  cathartic,  however,  as  a 
conmiencement  to  the  thorough  treatment  of  a 
case  of  constipation  is  often  not  only  very 
beneficial,  but  even  essential ;  but  it  is  always 
advisable  to  explain  fully  to  the  patient  the 
general  hygienic  and  dietetic  management  of  the 
condition  before  advising  the  employment  of 
medicinal  remedies. 

Habit. — This  is  one  of  the  most  important 
prophylactic  measures  in  the  treatment  of  con- 
stipation. The  patient  must  be  urged  to  go 
to  stool  each  day  regidarly  at  the  same  hour, 
preferably  after  a  meal,  but  the  time  should  be 
chosen  with  a  view  rather  to  its  being  available 
every  day  for  this  purpose.  Thus  for  those 
whose  business  requires  them  to  take  breakfast 
at  varying  hours — often  with  a  hurried  rush  for 
trains,  etc. — the  habit  of  going  to  stool  at  bed- 
time should  be  recommended  ;  similarly  those 
who  suffer  from  severe  anal  troubles,  and  especi- 
ally prolapse  or  piles,  should  be  advised  to  choose 
the  same  hour.  Not  only  will  the  patient  be 
likely  to  obtain  then  greater  facilities  for  spong- 
ing himself  and  returning  the  protruded  mass, 
but  the  subsequent  rest  in  bed  allows  of  the 
congestion  subsiding  before  active  exertion  is 
again  called  for. 

It  is  of  the  utmost  importance  that  this  habit 
of  punctual  daily  evacuation  of  the  bowels  should 
be  insisted  on  from  early  childhood  in  both 
sexes.  Too  little  attention  is  paid  to  this  matter, 
especially  in  girls,  entailing  much  subsequent 
annoyance,  and  even  suffering.  Those  who  have 
not  acquired  this  regular  habit  must  be  encour- 
aged to  persevere  in  going  regularly  to  stool  at 
a  fixed  hour,  even  although  no  motion  may 
result  at  first.  In  some  cases  the  adoption  of 
the  more  "  crouching "  attitude  natural  to 
defsecation  in  the  open  air  —  as  by  using  a 
chamber-pot — has  been  recommended. 

Again,  with  many,  smoking  after  a  meal  acts 
decidedly  as  a  laxative,  but  the  all-important 
Y^omt  \&  regularity  a.wdi  2^unctuality  in  the  daily 
evacuation. 

Diet. — The  patient's  diet  should  always  be 
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carefully  inquired  into.  Foods  made  of  the 
coarser  grains,  or  in  the  preparation  of  which 
part  at  least  of  the  more  indigestible  cellulose 
and  fibre  is  retained,  should  be  substituted  for 
those  of  the  finer  sort.  "  Whole  meal"  porridge, 
oatcakes,  and  brown  bread  are  usually  easily 
taken,  and  the  patient  should  be  encouraged  to 
eat  the  crust,  and  not  merely  the  softer  parts  of 
the  bread.  Manypeople  require  syrup  or  treacle  to 
their  porridge,  and  these  also  are  useful  laxatives. 

Vegetables,  by  reason  of  the  large  proportion 
of  cellulose  and  neutral  salts  they  contain,  are 
also  very  helpful,  while  the  gases  which  some  of 
them  are  apt  to  evolve  still  further  stimulate 
intestinal  peristalsis,  though  they  may  somewhat 
increase  the  patient's  flatulent  distension.  Thus 
raw  tomatoes,  salad,  or  merely  fresh  lettuce 
should  be  recommended,  and  as  a  general  rule 
the  various  vegetables  in  season  should  enter 
largely  into  the  regular  dietary. 

Similarly  fruit,  raw  or  cooked,  should  be 
utilised  freely.  An  orange  or  a  raw  apple  before 
breakfast  is  an  efficient  laxative  to  many,  and 
the  patient  should  be  advised  to  see  that  fruit 
always  forms  a  part  of  his  daily  dietary.  The 
attraction  which  soft  (non-laxative)  milky  foods 
have  for  those  whose  teeth  have  failed  them 
must  be  counteracted  by  combining  with  these 
such  fruits  as  stewed  figs  or  prunes,  apricots, 
etc.,  and  if  the  fibres  of  these  prove  too  tough 
for  the  patient's  imperfect  teeth  artificial  ones 
must  be  obtained.  Fruits  in  the  form  of  jams 
also  are  of  advantage,  and  marmalade  possesses 
marked  laxative  properties.  Milk  and  milky 
foods  should  be  sparingly  used,  and  of  these 
latter  the  coarser-grained  varieties,  e.g.  sago  or 
whole  rice,  are  preferable  to  such  as  arrowroot 
and  cornflour. 

Liquids. — The  importance  of  attending  to  the 
question  of  the  amount  of  liquid  consumed  by 
the  patient  can  hardly  be  overestimated.  Many 
people,  especially  women,  seldom  take  a  drink  of 
water,  tea — too  often  with  a  fairly  strong  propor- 
tion of  astringent  tannin  in  it — being  almost  their 
only  beverage.  A  single  tumblerful  of  water 
taken  on  an  empty  stomach  on  rising — or,  if 
required,  at  bedtime  also — will  frequently,  in 
conjunction  with  the  other  general  directions 
mentioned,  have  the  desired  effect.  If  the  patient 
perspires  much  he  should  be  recommended  to 
drink  water  still  more  freely,  especially  hetwem 
meals.  Excessive  "  hardness  "  of  the  drinking- 
water  from  the  presence  of  lime -salts  must  be 
remedied  by  boiling  the  water  and  filtering,  or 
by  the  use  of  rain-water  for  cooking  purposes 
as  well  as  drinking. 

Coffee  or  cocoa  is  preferable  to  tea,  contain- 
ing less  of  the  astringent  tannin,  and  malt 
liquors  tend  to  be  more  laxative  than  spirituous 
liquors.  Buttermilk  may  also  be  ordered  as  being 
more  laxative  than  ordinary  milk. 

Exercise. — The  frequency  of  constipation  in 
those  of  sedentary  habits  is  well  known,  but  the 


mere  ordering  of  exercise  is  not  enough.  Care 
must  be  taken  to  see  that  the  patient  adopts 
some  form  of  exercise  likely  to  have  a  beneficial 
effect  upon  his  abdominal  muscles,  and  so  on 
the  underlying  intestines.  Thus  riding  on  horse- 
back, cycling,  golfing,  tennis,  and  swimming  are 
much  more  likely  to  benefit  than  merely  walk- 
ing ;  while  special  gymnastic  exercises  calculated 
to  strengthen  the  abdominal  muscles  (often  so 
feeble  in  females)  are  of  the  utmost  value. 

One  precaution,  however,  must  be  borne  in 
mind.  Should  exercise,  as  in  the  case  of  some 
delicate  women  with  pelvic  disorders,  give  rise 
to  pain,  the  constipation  will  probably  be  rather 
increased  than  diminished,  the  irritation  inhibit- 
ing peristalsis  apparently  reflexly  through  the 
splanchnics.  In  such  cases  even  moderate 
exercise  may  have  to  be  prohibited,  and  (as 
afterwards  referred  to)  an  opiate  may  be  required 
as  a  laxative. 

Massage,  etc. — This  is  frequently  of  most 
service  in  those  cases  in  which  the  beneficial 
forms  of  exercise  cannot  be  carried  out,  viz.  the 
elderly  or  the  very  young.  Especially  useful 
is  regular  systematic  massage  of  the  colon  in 
the  direction  of  peristalsis,  cari'ied  out  by  the 
patient  himself  or  a  trained  attendant.  Others 
have  strongly  recommended  vibratioji  as  being 
a  more  potent  and  less  dangerous  mode  of 
stimulating  peristalsis  in  severe  atonic  cases. 
With  this  may  be  combined  the  use  of  cold 
compresses  or  cold  douches  to  the  abdomen, 
while  in  some  obstinate  cases  beneficial  results 
are  obtained  from  the  regular  use  of  electricity 
to  restore  tone  to  the  intestinal  walls  as  well  as 
the  abdominal  muscles.  For  this,  special  forms 
of  electrical  apparatus  have  been  devised. 

Medicinal  Remedies.  —  Should  the  various 
hygienic  and  dietetic  measures  above  referred 
to  fail  to  effect  a  cure  of  the  condition,  recourse 
must  be  had  to  medicinal  remedies,  but  only  as 
an  adjuvant. 

The  number  of  cathai'tic  or  laxative  remedies 
is  enormous ;  here  only  a  few  salient  points  will 
be  referred  to. 

(a)  Enemas. — Where  the  constipation  is  of 
long  standing,  with  an  accumulation  of  hard 
scybalous  masses  in  the  rectum  and  sigmoid 
flexure,  these  should  be  softened  by  enemas  of 
soapy  water  or  olive  oil  and  oxgall,  while  in 
severer  cases  it  is  sometimes  necessary  to  break 
down  the  masses  and  remove  them  by  means 
of  a  spoon  handle,  care  being  taken  to  see  that 
the  accumulation  is  thus  thoroughly  removed. 
Should  some  scybalous  masses  be  lodged  higher 
up  in  the  intestine,  large  douches  of  warm  water 
inserted  by  means  of  a  long  tube  connected  with 
a  head  of  water  should  be  persistently  employed. 
It  is  well  to  remember  that  some  writers  have 
pointed  out  that,  once  this  form  of  treatment  has 
been  begun,  there  is  a  risk  of  auto-intoxication — 
apparently  from  the  liberation  of  toxines  from 
the  softened  scybala — if  the  douches  are  not 
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administered  daily  so  long  as  any  masses  remain 
in  the  bowel.  Again,  as  a  stimulant  to  defalca- 
tion small  enemata  of  glycerine,  or  suppositories 
of  tlie  same,  prove  very  useful,  the  forms  of  the 
latter  now  obtainable  constituting  one  of  the 
most  convenient  and  least  injurious  therapeutic 
remedies  we  possess.  Especially  convenient  are 
they  for  patients  who  are  from  home  or  travel- 
ling ;  but  the  habit  of  employing  them  system- 
atically is  to  be  guarded  against.  Occasionally 
considerable  benefit  may  be  derived  from  the 
use  of  S7nall  enemata  of  cold  water,  which  appear 
to  act  by  stimulating  peristalsis. 

(6)  Drugs. — All  cathartic  remedies  which  have 
an  astringent  tendency  as  part  of  their  after- 
eft'ects  should  be  rigidly  avoided  in  treating 
habitTial  constipation,  e.g.  Gregory's  powder. 
What  should  be  aimed  at  in  prescribing  is  to 
give  something  which  may  so  tone  up  the  bowel 
to  act  that  the  drug  can  be  dispensed  with  in  a 
short  time.  Especially  important  among  these 
intestinal  tonics  are  cascara  sagrada,  nux  vomica, 
or  strychnine,  and  aloes.  These  may  be  given 
together  conveniently  in  pill  form,  a  little  bella- 
donna being  often  added  with  or  without  hyo- 
scyamus  to  prevent  griping.  It  is  most  important 
to  impress  on  the  patient  that  it  is  not  a  purga- 
tive pill  he  is  getting,  but  a  tonic  for  his  intestines, 
and  therefore  he  is  not  to  e.xpect  an  action  of  the 
bowels  as  the  result  of  one  or  two  pills.  Such  a 
pill  as — R  Exti".  cascanc  sagrada;,  gr.  iss. ;  extr. 
luicis  vomicte,  gr.  | ;  extr.  aloes,  gr.  \  ;  extr. 
belladonna;,  gr.  -J  ;  extr.  gent.  co.  q.s.,  given 
twice  or  thrice  daily,  always  as  an  adjuvant  to 
the  general  measures  stated  previously,  seldom 
fails  to  bring  about  in  a  few  days  a  regularity 
in  the  evacuations  which  continues  after  the 
pills  have  been  gradually  omitted.  In  ana3mic 
females  the  addition  of  a  little  iron  in  some 
form  to  the  pill  is  often  of  great  advantage. 
Again,  the  liquid  form  of  cascara  (with  which 
an  equal  amount  of  glycerine  may  be  advan- 
tageously combined)  is  sometimes  very  effectual 
if  taken  nightly  for  some  time  to  tone  up  the 
intestine,  always  in  addition  to  dietetic  and 
other  general  measures.  The  patient  should  be 
always  strongly  warned  against  indulging  in 
occasional  purgatives,  and  encouraged  to  per- 
severe in  measures  calculated  to  bring  about  a 
natural  daily  evacuation. 

Sometimes  in  plethoric  subjects,  or  where  the 
motions  are  excessively  dry,  salines  given  in  the 
morning  act  best,  either  in  the  form  of  one  of 
the  numerous  aperient  waters,  e.g.  Hunyadi 
Janos,  Ilubinat,  etc.,  or  as  the  simple  salts,  e.g. 
Carlsbad,  etc. ;  but  while  often  beneficial  for  a 
time,  and  especially  useful  in  obstinate  cases  as 
an  alternative,  e.g.  during  smmner  weather,  they 
are  never  of  the  same  lasting  benefit  as  the 
purely  intestinal  neuro-muscular  tonics,  and  if 
persevered  in  are  apt  to  perpetuate  the  condi- 
tion they  were  designed  to  cure.  The  advantage 
of  sending  cases  of  habitual  constipation  to  one 


of  the  many  purgative  springs  is  doubtful.  So 
far  as  the  «<j'e  of  his  constipation  is  concerned 
the  really  important  part  of  the  treatment  lies 
in  his  acquiring  there  those  habits  of  regular 
hours,  punctuality  in  attending  to  the  call  to 
stool,  systematic  exercise,  etc.,  which  he  can 
follow  out  equally  well  at  home.  The  action 
of  the  purgative  waters  is  too  often  followed 
only  by  a  recTirrence  of  the  constipation  on  their 
cessation. 

Again,  when  there  is  sluggishness  of  the  liver 
present,  hepatic  stimulants,  e.g.  euonymin,  or 
podophyllin,  are  called  for,  but  such  drugs  must 
be  adopted  as  mere  temporary  additions  to  the 
systematic  treatment  of  the  constipation  in  the 
manner  stated  above. 

Lastly,  in  some  obstinate  cases  of  constipation, 
as  previously  referred  to,  an  opiate  (often  com- 
bined with  belladonna)  will  open  the  bowels 
when  various  cathartics  have  failed,  apparently 
by  allaying  the  reflex  inhibition  of  peristalsis  ; 
and  in  a  similar  fashion  an  opiate  may  be  advan- 
tageously combined  with  a  purgative  if  spasm 
or  pain  be  a  prominent  feature  in  the  case. 

Constituens. — The  vehicle  or  excipient 
in  a  prescription,  giving  consistence,  or  helping 
to  remove  disagreeable  tastes  or  smells.  See 
Prescribing. 

Constitution. — The  particular  way  in 
which  an  individual  reacts  to  external  circum- 
stances, and  resists  or  yields  to  morbid  influences  ; 
predisposition  to  develop  special  forms  of  disease, 
e.g.  nervous,  rheumatic,  gouty,  and  the  like  ; 
temperament.  Among  the  constitutions  or  tem- 
peraments which  used  to  be  much  dwelt  upon 
were  the  nervous,  the  phlegmatic,  the  bilious, 
the  sanguine,  the  gouty,  etc. 

Constitutional  Diseases. —  in  a 

somewhiit  loose  fashion  it  is  permissiljle  to 
speak  of  certain  diseases,  e.g.  gout,  syphilis,  rheu- 
matism, tubercle,  rickets,  rheumatoid  arthritis, 
acute  and  chronic  alcoholism,  diabetes  mellitus, 
ha3mophilia,  obesity,  and  some  nervous  maladies, 
as  being  constitutional,  i.e.  developed  as  the  re- 
sult of  certain  inherited  or  acquired  morbid 
modes  of  action  of  the  tissues  and  organs.  See 
under  the  above-named  diseases. 

Constrictors. — Muscles  which  diminish 
the  calibre  of  vessels  or  the  capacity  of  hollow 
organs  by  their  contraction,  e.g.  the  constrictors 
of  the  nares,  of  the  vagina,  of  the  bladder,  and 
of  the  pharynx  {see  Pharynx,  Affections, 
uV^eu  roses). 

Consultation.  See  Etiquette,  Medical. 
— The  deliberative  consideration  of  a  medical  or 
surgical  case  in  which  the  diagnosis,  or  prognosis, 
or  treatment  is  not  clearly  indicated,  or  is  not 
thought  to  be  so  by  the  patient  or  his  friends, 
with  a  view  to  greater  accuracy  and  benefit ; 
two  or  more  practitioners  may  take  part. 
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Consu  m  ption. — A  wasting  away,  especi- 
ally that  due  to  tubercular  disease  of  the  lungs ; 
galloping  consumption  is  the  name  applied  to 
the  more  rapidly  advancing  form  of  phthisis. 
See  Gastro-Intestinal  Disorders  of  Infancy 
{Ch  ro7iic  DiaTThwa,,  Consumptive  Bowels^  j  Lung, 
Tuberculosis  of. 

Conta.g'ion. — This  word  (contagion), from 
the  Latin  contingo,  I  touch,  is  often  used  almost 
as  a  synonym  of  infection  ;  but,  strictly  speaking, 
it  means  the  communication  of  a  disease  from 
one  person  to  another,  directly  (immediate)  or 
indirectly  (mediate,  or  by  a  third  person),  by 
means  of  a  "  particulate  or  sensible  material  "  or 
"  contagium " ;  the  same  disease  is  produced  in 
the  second  person  as  in  the  first,  and  it  also 
has  the  same  power  of  being  passed  on,  by  con- 
tagion, to  another  person.  See  Typhus  Fever 
{Etiology). 

Continued  Fever.— A  now  little  used 

name  for  a  fever  in  which  the  temperature 
varies  little  during  the  twenty-four  hours,  but 
which  steadily  progresses  (without  intermissions) 
towards  its  height,  and  thereafter  slowly  declines, 
or  may,  when  at  its  height,  terminate  fatally  ;  it 
was  applied  to  relapsing,  typhus,  typhoid,  and 
other  fevers ;  such  terms  as  simple  contitiued, 
malignant  continued,  miasmatic  continued,  and 
ardent  continued  fever  are  practically  obsolete. 
See  Tropics,  Unclassed  Fevers  of  (Contimied). 

Contracted  Kidney.  See  Nephritis 
{Henal  Cirr-kosis). 

Contraction.  See  Physiology,  Tissues 
(Muscle,  Physical  Characters,  Co7itraction)  ; 
Labour,  Retention  of  Placenta  (Hour-glass 
Contraction  of  Uterus);  Labour,  Prolonged 
(Pelvic  Deformities,  Contraction). 

Con t ract U  re. — Permanent  contraction 
(e.g.  of  a  muscle)  with  rigidity,  after  convul- 
sions, paralysis,  or  rheumatism  ;  it  is  sometimes 
distinguished  as  hysterical,  myopathic,  neuro- 
pathic, or  paralytic.  See  Brain,  Affections  of 
Blood- Vessels  (Paralysis,  Rigidity);  Brain, 
Tumours  of  (Symptoms,  Tonic  Spasm) ;  Brain, 
Cysts  of  (Porencephaly) ;  Facial  Nerve,  Para- 
lysis OF  (Symptoms,  Contracture) ;  Hip-Joint, 
Diseases  of  (N euro- Arthropathies) ;  Hysteria 
(Motor  Disorders,  Paralysis  and  Contractures) ; 
Hysteria,  Surgical  Aspects  of  (Hysterical 
Contractures) ;  J oints.  Diseases  of  (Impaired 
Mobility,  Contracture) ;  Knee-Joint,  Diseases 
OF  (Deformities  following  Disease,  Contracture) ; 
Malingering  (Ccyntractures) ;  Tetany  (Synonyms 
and  History). 

Contraindication.— The  condition  or 
state  of  the  patient  which  indicates  that  some 
drug  or  some  method  of  diagnosis  or  treatment 
cannot  safely  or  with  benefit  be  employed. 


Centre -Coup. — -The  effect  of  a  blow 
(e.g.  a  contusion  of  brain  substance  or  a  fracture 
of  a  bone),  produced  either  exactly  opposite 
to  or  at  a  considerable  distance  from  the  site 
of  the  stroke.  See  Brain,  Surgery  of  (Con- 
cussion). 

Contrexeviiie.  See  Balneology 
(France,  Calcareous) ;  Mineral  Waters  (Earthy 
and  Calcareous). 

Control.  See  Physiognomy  and  Expres- 
sion (Expression  of  Brain  Faculty,  Control). 

Control  Experiment. —An  experi- 
ment made  simultaneously  with  another,  in 
which  all  the  conditions,  save  one,  are  the  same ; 
a  check  or  test  experiment. 

Contusions. 

Causes   220 

Morbid  Anatomy   .....  220 
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Treatment     ......  222 

Medico-Legal  Aspects    ....  222 

Definition.- — A  contusion  may  be  defined  as  a 
traumatic  laceration  of  the  subcutaneous  soft 
tissues  of  a  part,  without  solution  in  the  con- 
tinuity of  the  skin.  When  the  integument  gives 
way  a  contused  ivound  results. 

Causes. — The  force  producing  a  contusion  is 
always  applied  by  a  Hunt  object,  is  momentary 
in  its  action,  and  immediate  in  its  effects.  It 
may  be  in  the  form  of  a  direct  blow  acting  per- 
pendicularly to  the  surface,  as  in  the  case  of  a 
stroke  with  a  stick,  or  a  blow  with  the  closed 
fist ;  or  the  force  may  impinge  obliquely,  as 
when  a  spent  shot  glances  off  the  body,  or  a 
carriage  wheel  grazes  a  limb  in  passing.  The 
damage  resulting  from  a  "  percussing "  force 
acting  at  right  angles  to  a  part  is  more  or  less 
localised  to  the  seat  of  impact,  but  may  extend 
deeply  ;  while  the  effects  of  an  obliquely  directed 
stroke  tend  to  be  more  diffuse  and  superficial. 
At  the  same  time  there  may  be  much  tearing  of 
the  subcutaneous  tissues  from  the  latter  form 
of  violence. 

On  the  other  hand,  a  part  may  be  contused 
by  "pressure,"  as  when  a  limb  is  squeezed  be- 
tween buffers,  or  crushed  by  a  waggon  wheel 
passing  over  it.  The  resulting  lesions  are  more 
widespread  and  deeper  than  in  the  case  of  injuries 
by  percussion. 

Morbid  Anatomy. — Three  degrees  in  severity 
of  contusions  are  recognised. 

In  the  first  degree  or  contusion  with  ecchymosis 
there  are  small,  interstitial,  petechial  hsomor- 
rhages  resulting  from  the  rupture  of  minute 
blood-vessels  in  the  skin,  with  slight  oedema  of 
the  whole  of  the  injured  part.  The  effused 
blood  is  as  a  rule  spontaneously  and  rapidly 
reabsorbed. 

Second  degree  or  contusion  with  extravasation 
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of  blood.  —  The  extent  and  character  of  the 
effusion  in  contusions  of  the  second  degree 
depend  upon  the  looseness  or  density  of  the 
connective  tissue  of  the  injured  part,  the  size 
and  nature  of  the  damaged  vessels,  and  the 
degree  of  force  employed  to  produce  it. 

It  may  be  that  all  the  tissues  are  infiltrated 
with  blood  from  a  number  of  torn  veins  and 
small  arteries ;  or  that  the  blood  from  a  rup- 
tured artery  or  large  vein  collects  in  a  single 
space,  constituting  a  hcematoma. 

In  either  case  the  bleeding  is  soon  arrested  by 
the  gradually  increasing  pressure  in  the  effusion, 
and  by  the  coagulation  of  blood  in  the  torn 
vessels.  Tlie  extravasated  blood  tends  slowly 
to  diffuse  itself  along  the  lines  of  least  resistance 
■ — under  fasci;e,  between  muscles,  into  vascular 
sheaths  or  connective-tissue  spaces — so  that  it 
may  eventually  reach  the  surface  at  some  dis- 
tance from  the  seat  of  injury.  This  fact  is 
sometimes  of  importance  in  the  diagnosis  of 
injuries,  especially  in  certain  fractures  of  the 
base  of  the  skull,  where  the  ecchymosis  appears 
after  some  days  under  the  conjunctiva,  or  behind 
the  mastoid  process 

The  majority  of  contusions  tend  to  spon- 
taneous cure.  The  fluid  part  of  the  extravasated 
blood  is  reabsorbed  by  the  lymphatics.  Some 
of  the  red  corpuscles  regain  the  general  circula- 
tion directly  or  by  the  lymph  stream.  The 
solid  clot  disintegrates.  Hfcmatoidin  crystals 
are  precipitated  in  the  tissues,  giving  them  a 
bluish,  green,  or  yellow  colour ;  and  crystals  of 
cholesterin  may  form  from  destruction  of  the 
fatty  elements  of  the  clot.  The  remaining 
debris  is  carried  off  by  the  lymphatics,  and  may 
cause  temporary  enlargement  and  pigmentation 
of  the  adjacent  lymphatic  glands. 

The  destroyed  tissue  is  I'eplaced  by  a  cicatrix 
formed  by  a  process  analogous  to  that  known  as 
healing  by  the  first  intention. 

It  is  not  uncommon  for  proliferation  of  the 
connective  tissue  surrounding  an  effusion  of 
blood  to  take  place  to  such  an  extent  that  an 
elementary  membranous  capsule  is  formed.  In 
this  way  a  hofmorrhagic  cyst  is  developed,  the 
contents  of  wiiich  may  in  course  of  time  become 
absorbed,  or,  after  drying  up,  undergo  calcareous 
degeneration. 

Certain  contusions  result  in  the  outpouring  of 
a  large  quantity  of  serous  fluid  instead  of  blood, 
most  probably  from  tearing  of  large  lymphatic 
vessels.  This  is  commonest  after  obliquely 
directed  blows  or  crushes,  acting  chiefly  on  the 
superficial  structures,  especially  when  a  tense 
fascia  underlies  the  skin.  Such  effusions  are 
slowly  reabsorbed,  sometimes  remaining  un- 
changed for  months. 

In  a  few  rare  cases,  especially  where  the  con- 
tused tissue  contains  much  fat,  or  where  a 
fracture  coexists,  localised  collections  of  an  oily 
fluid  form,  and  are  slowly  reabsorbed. 

Third  degree  or  contusions  with  complete  dis- 


integration of  tissue. — When  the  vulnerant  force 
is  extreme,  and  the  resistance  of  the  contused 
tissues  slight,  their  structure  may  be  completely 
destroyed.  Muscular  tissue,  blood-vessels,  nerves, 
and  connective  tissues  are  reduced  to  a  pulp,, 
the  circulation  through  the  part  is  suspended, 
and  the  vitality  so  depressed  that  necrosis  takes 
place.  The  overlying  skin  l)ecomes  cold,  livid, 
and  dark-coloured,  and  blisters  containing  serous 
or  bloody  fluid  may  form  on  the  svirface.  If 
septic  infection  be  prevented  dry  gangrene  takes 
place ;  but  if  bacteria  gain  access  suppuration 
and  moist  gangrene  ensue. 

Clinical  Features.- — The  chief  local  pheno- 
mena of  contusions  are  discoloration  and  swelling. 
When  the  condition  is  of  the  first  degree  minute 
punctate  haiiiiorrhages  are  seen  scattered  through 
the  superficial  layers  of  the  skin  over  the  affected 
area.  These  are  separate  from  one  another,  of 
a  light  colour,  and  with  slight  oedematous 
swelling  around  them. 

Contusions  of  the  secoiul  degree  are  those  most 
commonly  met  with.  The  eilused  blood  occurs 
in  patches  varying  in  size  and  depth  with  the 
degree  of  force  which  produced  them,  and  in 
shape  with  the  instrument  employed.  Where 
the  skin  is  naturally  thin  or  pigmented,  as  over 
the  inner  aspects  of  the  arm,  in  the  eyelids, 
scrotum,  and  perineum,  the  discoloration  tends 
to  be  darker  than  elsewhere.  W' hen  the  extra- 
vasated blood  is  only  separated  from  the  oxygen 
of  the  air  by  a  thin  layer  of  epidermis  or  by 
mucous  membrane,  it  retains  its  bright  arterial 
colour.  This  is  often  well  illustrated  in  cases  of 
black -eye,  where  the  blood  effused  under  the 
conjunctiva  is  bright  red,  while  that  in  the 
eyelids  is  almost  black. 

The  discoloration  may  take  some  days  to 
appear  on  the  surface  if  the  primary  effusion 
has  been  deep-seated  among  the  muscles  and 
under  strong  fascial  bands  ;  and  in  these  circum- 
stances it  may  appear  some  distance  from  the 
seat  of  injury.  The  presence  of  blood  extra- 
vasated deeply  in  the  tissues  can,  however,  often 
be  detected  by  the  firm,  resistant,  doughy  swell- 
ing which  exists.  On  deep  palpation  a  peculiar 
sensation,  closely  simulating  the  crepitus  of 
fractures,  is  sometimes  transmitted  to  the 
fingers,  and  is  liable  to  lead  to  errors  in 
diagnosis. 

The  changes  which  take  place  in  the  effused 
blood  lead  to  characteristic  alterations  in  the 
colour  of  the  contused  part.  In  from  18  to  24 
hours  the  margins  of  the  blue  area  become  of  a 
violet  hue,  and  as  time  goes  on  the  discoloured 
area  increases  in  size,  and  becomes  successively 
green,  yellow,  and  lemon-coloured  at  its  margins, 
the  central  part  being  the  last  to  change  its  hue. 
The  rate  at  which  this  play  of  colours  proceeds 
varies  so  much,  and  depends  on  so  many  circum- 
stances, that  no  time  limit  can  be  laid  down. 
A  large  bruise  over  the  arm  of  a  healthy  person 
may  disappear  completely  in  two  or  three  weeks. 
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while  one  of  corresponding  size  and  severity 
over  the  pelvis  of  a  weakly  patient  will  persist 
for  as  many  months. 

In  all  contusions  of  the  second  degree  there 
is  marked  swelling  of  the  whole  area  involved, 
especially  when  the  subcutaneous  areolar  tissue 
is  abundant  and  open,  as  in  the  eyelids,  scrotum, 
penis,  and  labia. 

In  contusions  of  superficial  parts  there  is 
always  at  first  great  pain  and  tenderness  on 
pressure,  but  it  soon  passes  off.  When  dense 
fasciae,  ligaments,  or  periosteum  are  involved 
these  symptoms  are  more  severe  and  lasting. 
Traumatic  neuralgia  along  the  course  of  a 
bruised  nerve -trunk  is  not  uncommon*  and 
marked  hypercBsthesia  over  a  bruised  area  fre- 
quently persists  for  a  long  time.  Although  the 
degree  of  shock  is  not  always  proportionate  to 
the  severity  of  the  injury,  sudden  syncope  fre- 
quently results  from  severe  bruises  of  the  testicle, 
abdomen,  or  head,  and  occasionally  marked 
nervous  depression  follows  these  injuries.  The 
function  of  a  bruised  part  is  always  seriously 
interfered  with  while  the  effusion  and  swelling 
last.  The  only  evidence  of  general  constitutional 
disturbance  is  a  temporary  elevation  of  tempera- 
ture to  102°  F.,  or  even  higher — a  form  of  waste- 
product  fever.  Among  the  rarer  clinical  features 
may  be  mentioned  general  ancemia,  when  the 
local  effusion  of  blood  is  very  great ;  traumatic 
ictertis,  when  the  blood  pigment  is  deposited 
throughout  the  skin  of  the  body ;  and  fat 
embolus,  which  is  usually  associated  with  a 
complicating  fracture. 

The  clinical  features  of  contusions  of  the  thi^^d 
degree  are  of  secondary  importance  to  those  of 
the  graver  injuries  with  which  they  are  usually 
associated — fractures,  dislocations,  laceration  of 
large  vessels,  nerves,  or  muscles  —  conditions 
which  in  diagnosis  and  treatment  overshadow 
the  accompanying  contusion. 

Treatment. — The  main  indications  are  (1)  to 
prevent  the  further  effusion  of  blood ;  (2)  to 
alleviate  the  pain ;  (3)  to  maintain  the  vitality 
of  the  damaged  tissues ;  (4)  to  promote  the 
absorption  of  the  blood  and  lymph  already 
extravasated ;  (5)  to  avoid,  or  (6)  to  combat, 
bacterial  infection. 

If  seen  immediately  after  the  accident  the 
part  should  be  placed  at  absolute  rest  in  a 
slightly  elevated  position.  Firm  elastic  pressure 
through  a  thick  pad  of  cotton- wool  is  of  great 
value  in  arresting  the  effusion ;  and  cold  (in  the 
form  of  ice),  lead  and  opium  lotion,  or  a  weak 
carbolic  compress,  are  useful  adjuncts. 

When  extravasation  has  already  taken  place 
massage  is  the  speediest  and  best  method  of 
dispersing  the  effused  products.  The  part  is 
deeply  kneaded  and  rubbed  in  a  centripetal 
direction  once  or  twice  daily,  and  the  patient 
is  encouraged  to  move  the  part  freely  after  each 
sitting,  in  order  that  the  muscular  movements 
may  augment  the  action  of  the  rubbing.  Any 


abrasion  of  the  skin  of  course  contraindicates 
the  employment  of  massage. 

When  the  effusion  is  so  large  and  so  tense  as 
to  threaten  the  vitality  of  the  tissues  an  incision 
may  be  indicated,  but  is  only  to  be  practised 
when  the  certainty  of  maintaining  asepsis  is 
assured. 

Septic  complications  will  be  met  on  general 
principles  by  incision  and  drainage,  or,  if  neces- 
sary, hy  amputation. 

Medico -Legal  Aspects  of  Contusions. — 
Contusions  have  often  very  important  medico- 
legal bearings.  When  called  to  see  a  suspicious 
case  the  practitioner  should  note  (1)  the  date 
when  the  bruise  is  alleged  to  have  been  inflicted  ; 
(2)  the  date  of  the  examination ;  (3)  the  degree 
of  the  contusion  and  the  precise  colours  exhibited 
at  the  time  of  examination,  as  an  indication  of 
the  approximate  age  of  the  ecchymosis  ;  (4)  the 
shape  of  the  discoloured  area,  in  association  with 
the  character  of  the  instrument  with  which  it  is 
alleged  to  have  been  produced  ;  (5)  the  presence 
or  absence  of  evidence  of  such  complications  as 
fracture,  dislocation,  external  wounds,  or  injuries 
to  internal  organs. 

It  is  well  to  bear  in  mind  that  those  suffering 
from  scurvy,  haimophilia  (bleeders),  and  fat, 
anaemic  persons  in  a  low  state  of  health  may 
have  extensive  ecchymoses  produced  on  their 
bodies  by  very  trivial  injuries,  and  further  that 
ecchymosis  may  occur,  apart  from  external 
injury,  from  violent  muscular  efforts,  as  in 
attempting  to  recover  one's  balance,  or  during 
severe  vomiting  or  other  form  of  straining.  It 
is  also  worthy  of  note  that  many  old  people 
with  weak  circulation  have  darkly  discoloured 
patches  on  the  legs  and  feet  which  closely  re- 
semble contusions,  and  might  be  mistaken  for 
them  on  the  cadaver.  The  necessity  for  dis- 
tinguishing between  bruising  and  post-mortem 
lividity  need  only  be  mentioned. 

On  the  other  hand,  the  absence  of  ecchymosis 
does  not  prove  that  no  external  violence  has 
been  inflicted,  as  severe  blows,  especially  over 
the  abdomen  and  thorax,  are  often  not  followed 
by  external  signs  of  bruising,  even  although 
internal  organs  are  seriously  damaged. 

Violence  inflicted  on  a  living  body  may  not  be 
manifested  by  ecchymosis  till  after  death,  while 
blows  dealt  on  a  recently  dead  body  (within  two 
hours  of  death)  may  produce  signs  exactly  like 
those  occurring  on  the  living.  If,  however,  the 
body  be  cold  and  cadaveric  rigidity  has  set  in, 
the  appearances  of  contusions  on  the  living 
cannot  be  produced  by  external  violence. 

If  a  bruise  on  a  dead  body  be  found  uniformly 
blue  or  livid,  the  presumption  is  that  the  blow 
was  struck  immediately  before  death,  while  a 
play  of  colours  round  the  margin  suggests  that 
some  time  has  elapsed  between  the  infliction  of 
the  injury  and  death.  That  the  eff"used  blood 
has  remained  fluid  is  not  proof  that  the  contusion 
was  sustained  after  death. 
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Evidence  of  the  previous  existence  of  a  bruise 
may  be  found  for  some  time  in  the  pigmentation 
of  the  neighbouring  lymphatic  glands. 

ConuS  Arteriosus. — The  conical  pro- 
longation of  the  upper  and  left  angle  of  the 
right  ventricle  of  the  heart ;  the  infundibulum  ; 
its  stenosis  constitutes  one  of  the  varieties  of 
congenital  heart  disease.  See  Heart,  Congenital 
Malformations  of. 

ConuS  MedullariS. — The  conical 
termination  of  the  spina!  cord  which  lies  im- 
mediately above  the  slender  _/i/«m  terriiinale  ;  it 
has  been  injured  during  lumbar  puncture. 

Convalescence.  —  The  period  of 
gradual  restoration  to  health  after  an  illness. 
See  Invalid  Feeding  {Diet  during  Convalescence) ; 
PuERi'ERiUiM,  Physiology  {M<magement)\'\!\vnou) 
Fever  ;  etc. 

Convallaria  Majalis. — The  leaves, 

stem,  and  flowers  of  the  lily  of  the  valley  con- 
stitute the  non- official  medicine  {Convallaria 
Majalis) ;  convallaniarin  (C.„,H^^Ojo)  is  the  active 
principle,  and  the  plant  contains  also  conval- 
larin  (C.,^H,;oOjj),  l)oth  of  them  glucosides ;  the 
Tinchtra  ConvallaricB  (made  from  the  flowers) 
is  given  in  doses  of  5  to  20  m.  in  the  same 
class  of  case  as  digitalis.  See  Pharmacology  ; 
Digitalis. 

Converg'ence.  See  Accommodation 
(Accommodation  and  Convergence) ;  Brain, 
Physiology  of  {Third  Nerve,  Median  Nticleus) ; 
Eye,  Clinical  Examination  of  {Visual  Acuity, 
Power  of  Convergence) ;  Ocular  Muscles, 
Affections  of  {Paralysis,  Squint) ;  Strabismus. 

Convolutions  of  the  Brain.  See 

Brain,  I'iivsiology;  Broca's  Convolution; 
Gyrus;  Physiology,  Nervous  System  {Cerebrum). 

Convulsions. — Violent  irregular  motion 
of  the  whole  l)ody  or  parts  of  it  due  to  in- 
voluntary contractions  and  relaxations  of  the 
voluntary  muscles ;  different  varieties  are 
apoplectic,  cataleptic,  choreic,  clonic,  eclamptic, 
epileptic,  epileptiform,  hysterical,  infantile,  in- 
ternal, mimetic,  oscillatory,  puerperal,  salaam, 
tetanic,  tonic,  and  unxjmic.  See  Aneurysm 
{Common  Carotid,  Treatment  by  Ligature) ; 
Antispasmodics  ;  Brain,  Affections  of  Blood- 
vessels {Anaemia,  (Edema) ;  Brain,  Affections 
OF  Blood-Vessels  {Tlirombosis,  Vascular  Lesions 
and  their  Results) ;  Brain,  Inflammations 
{Clinical  Features);  Brain,  Tumours  of  ;  Brain, 
Cerebellum,  Affections  op  (7Wio?w)  ;  Convul- 
sions, Infantile  ;  Gastro-Intestinal  Disorders 
OP  Infancy  {Chronic  Diarrhoea,  Complications) ; 
General  Paralysis  {Diagnosis) ;  Hysteria  ; 
Labour,  Operations  {Forceps) ;  Measles  {Con- 
vulsions); Meningitis,  Epidemic  Cerebro-Spinal 
{Symptoms) ;  Mental  Deficiency  ;  Nose,  Post- 


Nasal  Adenoids  ;  Paralysis  {Cerebral  Diplegia, 
Infantile  Hemiplegia) ;  Pregnancy,  Affections 
and  Complications  {Nervous  System,  Convul- 
sions) ;  Syphilis  {Children,  Nervous  System)  ; 
Toxicology  {Lead) ;  Trades,  Dangerous  {Lead- 
Poisoning)  ;  Unconsciousness  ;  Uraemia. 

Convulsions,  Infantile. 
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See  also  Convulsions. 

Definition. — The  term  convulsions  is  applied 


to  more  or  less  general  purposeless  muscular 
conti'actions,  occurring  simultaneously  and  suc- 
cessively for  a  variable  time,  attended  in  most 
instances  by  a  loss  of  consciousness  more  or  less 
profound.  The  more  strictly  local  muscular  con- 
tractions are  more  appropriately  and  conveniently 
denoted  as  spasm. 

Frequency. — The  frequency  of  convulsions  in 
infancy  has  been  greatly  exaggerated,  especially 
amongst  the  lay  public. 

The  convulsive  movements  of  the  limbs  seen 
in  moribund  children,  mainly  due  to  the  venous 
state  of  the  blood,  must  not  be  considered  in 
the  same  category. 

Etiology. — The  causes  of  convulsions  can  be 
divided  into  predisposing  and  exciting,  of  which 
the  former  are  the  more  important. 

PredisjMsing  Causes.  —  1.  All  writers  seem 
inclined  to  place  as  foremost  amongst  the  pre- 
disposing causes  what  has  been  termed  the 
instability  or  irritability  of  the  infantile  nervous 
system.  This  instaliility  disappears  with  ad- 
vancing age  and  the  further  development  of  the 
higher  centres. 

2.  An  inherited  neurotic  tendency  or  consti- 
tution is  a  very  important  factor.  Published 
statistics  give  a  neurotic  history  in  32  per  cent 
of  the  parents  ;  and  if  convulsions  in  brothers 
and  sisters  of  the  patients  are  considered,  then 
the  family  neurotic  history  rises  as  high  as  67 
per  cent.  The  importance  of  this  factor  in  the 
causation  of  convulsions  has  not  as  yet  been 
sufficiently  recognised  and  acknowledged. 

3.  Rickets  is  a  further  predisposing  cause. 
Whilst,  however,  a  very  large  percentage  of 
convulsive  infants  are  rachitic,  yet  convulsions 
do  not  occur  in  certainly  more  than  5  per  cent 
of  all  cases  of  rickets.  When  convulsions  occur 
in  this  last  they  are  frequently  associated  with 
laryngismus  stridulus  and  tetany.  The  ex- 
planation of  the  occurrence  of  all  three  dis- 
orders is,  perhaps,  due  to  tlie  brain  suffering  in 
the  general  malnutrition  with  the  rest  of  the 
body  in  rickets. 

Exciting  Causes.  —  Almost  any  central  or 
peripheral  lesion  in  infancy  may  act  as  an 
exciting  cause,  especially  in  subjects  predis- 
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posed.  The  more  common  conditions  may  be 
thus  classified  : — 

1.  Local  disease  or  injury  of  the  brain  or  its 
membranes,  e.g.  intracranial  timiour,  htemor- 
rhage,  meningitis,  etc.  The  symptoms  of 
cerebral  tumour  in  young  children  often  pre- 
sent themselves  with  a  startling  abruptness, 
and  convulsions  at  the  onset  may  be  general  in 
character.  If  the  convulsions  date  from  birth 
they  are  generally  due  to  meningeal  haemor- 
rhage, and  ai'e  often  associated  with  paralysis 
and  subsequent  amentia.  In  not  a  few  cases  of 
meningitis,  convulsions  may  be  the  first  promi- 
nent symptom,  and  such  convulsions  may  be 
unilateral  in  character. 

2.  Altered  vascular  states,  as  anaemia,  follow- 
ing haemorrhage  or  exhausting  disease  from  any 
cause,  venous  engorgement,  or,  more  rarely, 
uraemia. 

3.  The  onset  of  the  acute  infectious  diseases, 
e..g.  pnevimonia,  etc.  The  frequency  of  this 
relationship  has  been  largely  overestimated,  con- 
vulsions being  much  more  frequent  in  the  course 
of  such  afiections,  and  then  usually  dependent 
on  the  venous  state  of  the  blood  (asphyxia). 

4.  The  developmental  conditions  resulting  in 
idiocy. 

5.  Peripheral  nerve  irritation.  Teething  dis- 
orders and  gastro-intestinal  derangements  are 
important  factors  in  predisposed  subjects. 
Severe  surgical  injuries,  such  as  extensive  bums, 
may  certainly  cause  convulsions  in  infants  in 
whom  no  predisposition  is  to  be  found. 

6.  Asphyxia.  The  important  part  played  by 
asphyxia  is  perhaps  not  duly  appreciated  by  the 
profession  generally.  This  association  clinically 
between  asphyxia  and  convulsions  is  in  strict 
accord  with  physiological  experiments.  Illus- 
trative examples  have  already  been  given.  The 
convulsive  movements  seen  in  various  moribund 
states  are  probably  also  of  similar  origin. 

Pathology. — The  real  pathology  of  convul- 
sions is  as  yet  undetermined.  The  post-mortem 
changes  found  in  the  brain  and  cord  are  in  all 
probability  results  and  not  causes  of  the  dis- 
order. Probably  the  ultimate  pathological 
processes  concerned  will  be  found  in  molecular 
changes  in  the  nerve  cells,  rather  than  in 
changes  capable  of  demonstration  with  any 
means  yet  at  our  disposal.  When  the  patho- 
logy of  idiopathic  epilepsy  is  revealed  to  us, 
the  discovery  of  that  of  infantile  convulsions 
will  be  close  at  hand. 

Symptoms.  —  The  phenomena  of  a  typical 
attack  of  convulsions  are  identical  in  character, 
time,  and  sequence  with  those  occurring  in  an 
epileptic  fit,  and  require  no  detailed  description. 
In  both  disorders  the  attacks  generally  com- 
mence with  a  dazed  or  "  far-away  "  expression 
of  the  face,  immediately  followed  by  momentary 
pallor  and  dilatation  of  the  pupils.  These  are 
closely  followed  by  loss  of  consciousness,  during 
which  the  muscles  are  affected  at  first  with 


tonic  spasms  and  apncea,  succeeded  after  a 
variable  interval  by  clonic  contractions.  In 
both  convulsions  and  epilepsy  there  is  frothing 
at  the  mouth,  blood-stained  if  the  tongue  be 
bitten,  and  in  both  there  may  be  involuntary 
discharge  of  urine  and  faeces.  The  attacks 
always  conclude  with  a  period  of  drowsiness 
more  or  less  profound.  Several  of  the  phe- 
nomena may  be  but  slightly  prominent  or  even 
omitted,  and  convulsions,  like  epilepsy,  may 
vary  in  their  intensity  between  the  widest 
extremes.  A  conspicuous  feature  of  infantile 
convulsive  attacks  is  the  well-known  turning  in 
of  [the  thumbs  upon  the  palms  of  the  hands, 
with  flexion  of  the  fingers  around  the  thumbs. 
Convulsions  may  come  on  suddenly  in  the  midst 
of  apparently  perfect  health.  In  other  cases 
there  may  be  warnings  in  the  shape  of  fretful- 
ness,  squinting,  grinding  of  the  teeth,  and  turn- 
ings in  of  the  thumbs  upon  the  palms  of  the 
hands. 

Diagnosis. — If  the  child  be  seen  in  the  attack 
the  diagnosis  can  present  no  possible  difficulty. 
When  it  has  to  be  made  from  the  verbal  accounts 
of  the  parents  or  friends,  then  the  utmost  caution 
and  discrimination  will  have  to  be  used.  The 
too  ready  acceptation,  without  careful  inquiry, 
of  the  laity's  interpretation  of  what  constitutes 
convulsions,  has  helped  to  spread  and  perpetuate 
an  exaggerated  impression  of  the  frequency  of 
convulsions  proper  even  amongst  the  members 
of  the  medical  profession. 

Prognosis. — The  immediate  prognosis  is  gener- 
ally favourable.  When  the  attacks  so  rapidly 
follow  one  another  as  to  be  merged  into  one 
long  series  (status  convulsivus),  then  death  may 
ensue  from  exhaustion.  This  last  condition — 
"status  convulsivus"  —  differs  in  no  respect 
from  the  "  status  epilepticus  "  of  adults,  except 
that  in  the  younger  subjects  the  temperature 
runs  much  higher  and  generally  reaches  105°  or 
upwards.  Death,  too,  is  not  very  infrequent  in 
convulsions  associated  with  laryngismus  stridu- 
lus, but  here  the  last-named  is  possibly  more 
often  responsible  for  the  fatal  issue  than  the 
concomitant  convulsions.  Convulsions  arising 
during  whooping-cough  are  often  fatal,  more 
especially  if  the  infant's  health  has  been  much 
reduced  by  vomiting  or  other  complication. 
When  broncho-pneumonia  is  marked  by  urgent 
dyspnoea,  convulsions,  due  to  asphyxia,  are  not 
infrequent  and  are  generally  fatal,  but  the  con- 
ditions preceding  them  in  this  instance  are  of 
extreme  gravity  independently  of  them. 

In  most  cases  the  reviote  prognosis  of  an  attack 
of  convulsions  should  be  a  guarded  one.  There 
is  seldom  anything  in  the  phenomena  of  the 
attacks  that  furnishes  any  criteria  enabling  one 
to  discriminate  between  convulsions  likely  to  be 
followed  by  later  neurotic  manifestations,  and 
those  that  are  of  merely  temporary  import. 
Prognosis  then  must  depend  less  on  the  pheno- 
I  mena  of  the  attacks  than  on  their  history  and 
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tke  circumstances  which  attend  them.  Hei'e, 
however,  it  may  be  said  at  once  that  the  same 
greater  signiticance  attaches  to  unilateral  con- 
vulsive attacks  in  all  cases  in  infancy  as  to  those 
occurring  in  later  life.  Favourable  factors  are 
a  history  of  previous  good  health  in  the  infant, 
and  the  presence  of  some  well-defined  exciting- 
cause,  such  as  the  onset  of  one  of  the  exanthe- 
mata or  croupous  pneumonia.  Tlie  prognosis  is 
favourable,  too,  in  cases  where  the  convulsions 
can  be  shown  to  have  mainly  depended  \ipon 
asphyxia,  the  cause  of  which  has  been  removed 
or  recovei'cd  from.  Where  there  is  a  family 
neurotic  history  the  prognosis  should  be  guarded 
in  the  extreme.  Caution  should  be  used,  too, 
in  pronouncing  as  to  the  future  of  an  infant 
who  has  suffered  from  convulsions  prestnnably 
from  such  slight  causes  as  dentition,  bowel  dis- 
turbance, or  ascaridcs,  for  it  may  well  be  asked 
whether  a  nervous  system  that  has  once  broken 
down  ;mder  such  slight  causes  would  not  be 
likely  to  do  so  again  in  the  future  at  any  times 
of  cerebral  stress  or  strain  beyond  the  ordinary. 
Convulsions  occurring  in  the  course,  not  at  the 
onset  of  scarlet  fever,  and  which  are  independent 
of  any  kidney  involvement,  are  often  unilateral 
at  the  commencement,  and  are  frequently  con- 
tinued into  later  life  as  epilepsy.  When  the 
convulsions  occur  in  association  with  rickets, 
improvement  in  the  last  complaint  generally  leads 
to  the  final  disappearance  of  any  disturbance  of 
the  nervous  system.  But  even  here  Sir  William 
Gowers  has  shown  that  10  per  cent  of  adult 
epileptics  have  their  start  in  infantile  convulsions 
due  to  rickets,  and  in  juvenile  epileptics  the 
proportion  is  probal^ly  greater.  This  should 
lead  to  a  more  guarded  prognosis  than  is  usually 
given  in  cases  of  rachitic  convulsions.  Cases 
where  convulsions  recur  from  time  to  time  with- 
out organic  cause  are  to  be  regarded  in  the  most 
serious  light,  a  large  proj^ortion  of  them  merging 
into  epilepsy  in  the  near  future,  while  others 
are  probably  the  subjects  of  other  neuroses  in 
later  life. 

Treat.mext.  —  During  the  Attack.  —  In  the 
majority  of  instances  it  is  only  necessary  to 
loosen  the  clothing  about  the  neck,  chest,  and 
abdomen,  and  to  lay  tlie  infant  in  the  supine 
position  with  the  head  slightly  raised.  The 
infant  can  then  be  left  to  recover  from  the 
drowsiness  naturally  following,  or  forming  part 
of,  the  attack.  The  ordinary  domestic  remedy, 
placing  the  child  in  hot  bath,  does  no  harm 
probably  if  the  child's  health  be  not  too  en- 
feebled. In  this  last  condition,  instead  of  a 
plain  hot 'water  bath,  a  mustard  one  might  be 
tried  with  advantage  for  the  sake  of  its  well- 
known  stimulating  properties.  Tlicre  is  nothing 
to  be  said  in  favour  of  the  other  routine  remedy, 
the  application  of  cold  to  the  head,  except  in  the 
cases  whei'e  it  is  used  for  the  express  purpose  of 
lowering  the  temperature.  If  the  unconscious- 
ness be  unduly  profound,  and  especially  if  it  be 
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attended  with  other  fits,  or  threatenings  of  them, 
then  recourse  must  be  had  to  more  active 
measures.  First  amongst  these  is  the  inhald.tion 
of  chlo7-oform,  which  is  warmly  advocated  by 
Henoch,  .John  Thomson,  and  other  authorities. 
Profound  unconsciousness  is  no  bar  to  the  use  of 
the  di'ug,  and  usually  recovery  from  the  anses- 
tlietic  is  accompanied  by  the  return  of  conscious- 
ness. Eustace  Smith  j^raises  the  hypodermic 
injection  of  morphia  in  these  cases  in  doses  of 
of  a  grain  to  an  infant  of  six  months  old,  and 
says  it  can  be  safely  repeated,  if  necessary,  in 
the  course  of  half  an  hour.  The  inhalation  of 
nitrite  of  amy  I  in  one -minim  doses  has  been 
recommended  by  some  authorities.  The  admin- 
istration of  chloral  by  enemata,  in  doses  of  about 
three  grains  to  an  infant  of  six  months  old,  is  a 
valuable  remedy  for  two  reasons.  If  the  drug- 
be  retained  its  sedative  action  on  the  nervous 
system  is  usually  quickly  manifested.  In  other 
cases  its  presence  in  the  rectum  leads  to  the 
evacuation  of  an  especially  foul-smelling  motion, 
and  this  is  generally  followed  by  a  speedy  return 
of  consciousness.  If  there  be  any  valid  reason 
for  suspecting  indigestible  food  to  be  responsible 
for  the  disturbance,  then  an  emetic  may  be 
given,  followed  by  a  calomel  purge.  In  very 
exceptional  instances  there  may  even  be  some 
justification  for  the  employment  of  the  gum 
lancet. 

Subsequent  Treatment. — For  a  few  days  after 
a  fit  small  doses  of  one  of  the  bromides,  two  or 
three  grains,  should  Ijc  given  thrice  daily.  If 
the  child  be  syphilitic  or  rickety  then  the 
appropriate  treatment  for  these  complaints 
should  be  vigorously  employed.  The  gi'eatest 
care  should  be  bestowed  on  the  diet,  and  on  the 
thorough  ventilation  of  the  day  and  night 
apartments.  Arrangements  should  be  made  for 
the  child's  head  being  raised  during  sleep  and 
the  feet  being  kept  warm.  If  the  convulsions 
recur  with  any  fre([uency,  say,  every  fortnight, 
or  even  every  month,  then  a  course  of  bromides 
should  be  prescribed.  Every  attack  possibly 
lessens  the  resistance  in  the  nerve  tracts,  so  that 
succeeding  fits  occur  with  much  slighter  exciting- 
causes  than  the  initial  ones.  By  allowing  the 
fits  to  continue  much  more  harm  may  thus  be 
done  than  any  that  may  possibly  arise  from  the 
effects  of  the  bromides  on  the  developing  tissues. 
It  is  difficult  to  fix  a  definite  time,  but  perhajjs 
a  freedom  of  three  months  from  fits  should 
ensue  before  stopping  the  bromides.  Belladonna, 
the  salts  of  zinc,  digitalis,  ergot,  musk,  and  other 
remedies  that  have  been  vaunted  from  time  to 
time  in  the  treatment  of  convidsions,  are  much 
less  efficacious  than  the  bromides.  If  the 
bromides  fail  in  checking  the  convulsions,  then 
borax,  in  two -grain  doses,  might  be  given  a 
trial. 

Convulsive  Tic.  —  Involuntary  mus- 
cular movements,  especially  of  the  face,  accom- 
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panied  by  "  explosive  utterances,"  such  as  the 
repetition  of  an  offensive  or  meaningless  word  ; 
habit  chorea  or  habit  spasm.  <S'ee  Chorea 
(Diagnosis). 

Cooking'.  See  Invalid  Feeding  {General 
Preparation  of  Food) ;  Food  (Cooldng,  Effects 
of) ;  Physiology,  Food  and  Digestion  {Cook- 
ing). 

Cooper,  Astley.  See  Hernia  {Femoral, 
Variety) ;  Shoulder,  Diseases  and  Injuries 
{Dislocations,  Sir  Astley  Cooper's  Method  of  Re- 
dilution). 

CO-O  rd  i  n  £lt  i  O  n .  — The  harmonious  action 
of  two  or  more  muscles  or  sets  of  muscles, 
under  the  direction  of  the  will,  and  for  the  purpose 
of  carrying  through  a  complicated  act.  See 
Alcoholism  {Chronic). 

Copcliba..  See  Breath  {Clinical  Dia- 
gnosis) ;  Drug  Eruptions  {Copaiba)  ;  Nephritis 
{Acute,  Etiology) ;  Pharmacology  ;  Prescribing  ; 
Purpura  {Symptomatic,  Toxic) ;  Urine,  Patho- 
logical Changes  in  {Odour). — An  oleo- resin 
obtained  from  various  species  of  Copaifera  (e.g. 
C.  Langsdorfii,  C.  officinalis,  etc.)  ;  it  is  insoluble 
in  water,  but  is  dissolved  in  absolute  alcohol, 
ether,  benzol,  etc.  ;  it  contains  an  oil  (the 
ofiScial  Oleum  Copaiba',  given  in  doses  of  5  to 
20  m.  suspended  in  mucilage  of  acacia  or  white 
of  egg),  and  a  resin  (containing  copaivic  acid, 
CjoHg^O.,) ;  it  has  an  aromatic  odour  and  a  dis- 
agreeable taste ;  and  it  is  given  in  doses  of  i-  to 
2  fl.  dr.  (in  mucilage  of  acacia).  The  chief 
action  of  copaiba  is  a  stimulating  one  upon  the 
mucous  membranes  of  the  genito-urinary  tract, 
of  the  intestines,  and  of  the  lungs.  It  has  been 
found  to  be  specially  useful  in  gonorrhoea  after 
the  acute  stage  has  passed ;  it  is  also  employed 
(for  its  disinfectant  and  diuretic  action)  in 
cystitis,  pyelitis,  and  in  hepatic  and  cardiac 
dropsy.  Its  effect  upon  the  breath  is  an  incon- 
venience, and  its  nasty  taste  requires  to  be 
disguised.    See  Prescribing. 

Copper.  See  Pharmacology  ;  Prescrib- 
ing ;  Stomach  and  Duodenum,  Diseases  of 
{General  Etiology,  Toxic  Substances  in  Food) ; 
Toxicology'  (Arsenite  of  Copper,  Copper) ; 
Trades,  Dangerous  {Copper  and  Brass)  ;  Urine, 
Pathological  Changes  in  {Glucose,  Tromvier's 
Test). — The  only  official  form  of  copper  is  Cupri 
Sulphas,  "  bluestone."  It  occurs  in  the  form  of 
irregular  deep -blue  crystals,  soluble  in  water 
and  with  a  strong  astringent  and  metallic  taste. 
Dose — \-2  gr.  (astringent);  5-10  gr.  (emetic). 

Bluestone  is  applied  to  ulcers  to  reduce 
exuberant  granulations,  to  syphilitic  sores,  to 
ulcers  of  the  mouth,  to  small  cancerous  growths, 
etc.  Lotions  of  strengths  varying  from  1  to 
10  gr.  to  the  ounce  are  employed  for  antiseptic 
and  astringent  purposes  in  diseases  of  the  eye, 
vagina,  urethra,  etc.    Internally  in  small  doses 


it  is  given  in  the  form  of  a  pill  in  diarrhoea  and 
bleeding  from  the  stomach.  In  larger  doses  it 
is  a  prompt  emetic,  and  has  been  used  thus  in 
laryngitis  and  bronchitis  in  children;  and  in  cases 
of  poisoning.  It  is  specially  indicated  in  poison- 
ing from  phosphorus,  with  which  it  forms  a 
stable,  insoluble  compound.  If  it  fails  to  pro- 
duce emesis  the  stomach  must  be  at  once  emptied 
by  other  means,  on  account  of  the  powerful 
irritant  efi'ect  of  the  drug.  Copper  sulphate  has 
been  given  empirically  in  various  chronic  nervous 
diseases,  but  probably  no  benefit  is  derived  from 
it  in  such  cases. 

Copra-  or  Copro-.  —  In  compound 
words  cop7-a-  or  copro-  (from  Gr.  Koirpos,  fa;ces) 
signifies  relating  to  the  ffcces  or  to  defajcation  : 
thus  copracrasia  is  involuntary  defsecation ;, 
coprcemia  is  the  depraved  state  of  the  body 
due  to  prolonged  constipation  and  absorption 
of  constituents  of  the  fajces ;  copragogue  is  a 
cathartic ;  coprolalia,  is  the  use  of  dirty  words ;, 
coprolith  is  an  intestinal  concretion  (faecal) ; 
coprophagy  is  the  eating  of  faical  matter ;  and 
cojirostasis  is  the  blocking  of  the  bowel  with  a. 
hardened  mass  of  fajces. 

Cor. — The  heart,  as  used  in  such  expressions, 
as  Cor  adiposum,  a  heart  showing  excess  of  the 
subpericardial  fat ;  Cor  bovinum,  a  hypertrophic 
state  of  the  heart  in  which  it  comes  to  resemble 
a  bullock's  heart ;  Cor  biloculare  {see  Heart, 
Congenital  Malformations  of),  a  heart  in 
which  both  septa  are  defective,  and  so  the  heart, 
is  double-chambered  or  reptilian ;  Cor  villosum 
or  Cor  hirsutum,  a  heart  covered  externally  with 
threads  of  fibrin,  giving  it  a  shaggy  appearance. 

CoraCO-.  —  In  compound  words  coraco- 
(from  Cr.  Kopa^,  a  crow)  means  relating  to  the 
coracoid  process  of  the  scapula,  e.g.  coraco- 
clavicular,  coraco-humeral,  etc. 

Coracoid  Process.  See  Shoulder, 
Diseases  and  Injuries  {Fracture  of  the  Coracoid 
Process). 

Coral  Calculi. — Dendritic  calculi,  form- 
ing in  the  pelvis  of  the  kidney  and  constituting 
exact  moulds  of  it. 

Cord.  See  Scrotum  and  Testicle,  Diseases 
OF  {Spermatic  Cord,  Anatomy,  Torsion,  Iloema- 
toma,  and  Hydrocele)';' ^Pi^i Ah  Cord,  Medical; 
Labour,  Accidental  Complications  {Abnor- 
malities of  the  Umbilical  Cord). 

Cordentery. — A  teratological  state  met 
with  in  the  chick  ;  it  is  allied  to  omphalocephaly  ; 
and  in  it  the  notochord  is  elongated  in  the  direc- 
tion of  the  alimentary  canal  and  in  part  clothed 
by  it. 

Core-.  —  111  compound  words  core-  signifies- 
the  pupil  of  the  eye  (from  Gr.  K-opr],  pupil),  as 
in  corectasis,  dilatation  of  the  pupil ;  corectopia 
displacement  of  the  pupil  {see  Iris  and  Ciliary 
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Bodies  {Congenital  Ahiormalities  of  Iris) ; 
coreometer,  an  instrument  for  measuring  the 
diameter  of  the  pupil ;  coreplasty,  the  form.ition 
of  ;ui  artificial  pupil  ;  corestenoma,  a  (congenital) 
narrowing  of  the  pupil ;  coroci Hsix,  obliteration 
of  the  pupil ;  corodiastasis,  dilatation  of  the 
pupil ;  and  coromorjihosis,  the  making  of  an 
artificial  pupil. 

Coriandri  Fructus. — The  fruit  of  an 

mnhelliferous  plant  {(Joriandrum  sativum)  ;  it 
contains  an  official  volatile  oil  {Oleum  Cori- 
andri), which  contains  coriandrol  (Cj,)H,-OH) 
and  pincne,  and  is  given  in  doses  of  ^  to  3  m. ; 
coriander  fruit  and  its  oil  have  the  carminative 
and  stomachic  actions  of  the  volatile  oils,  and 
are  used  in  the  making  of  the  Confection  and 
the  Sj/rup  of  Senna,  in  Si/riipus  Rhei,  in  Tinc- 
tura  Rhei  Coinposita,  etc. 

Corium.  See  Skin,  Anatomy  and  Phv- 
SioiJKiY  (Corium). 

Corn.  See  Clavus  ;  Tabes  Dorsalis 
{Perforating  Ulcer  of  the  Foot). — Corns  are  horny 
indurations  or  thickenings  of  the  cuticle,  situ- 
ated usually  over  one  or  other  of  the  joints  of 
the  toes,  and  caused  by  pressure  irregularly 
distributed  {e.g.  tight  or  ill-fitting  boots) ;  a 
corn  often  develops  a  central  core  (or  "  eye ") 
which  passes  more  deeply  into  the  undeidying 
structures  and  requires  to  be  taken  out  before 
cure  can  he  eifccted ;  ti'eatment  consists  in  re- 
moving the  exciting  cause,  e.g.  by  the  wearing 
of  well-fitting  boots,  or  by  so  distributing  the 
pressure  {e.g.  by  a  plaster)  as  to  prevent  its 
concentration  at  any  one  point ;  the  core  can  be 
taken  out  by  soaking  in  hot  water  and  then 
scraping  ;  of  course,  if  a  corn  become  inflamed 
and  an  abscess  form  under  it,  it  will  be  neces- 
sary to  poultice  and  open  it. 

Cornea. 

Inflammation  of    .        .       .       .       .  227 

Ulcerative  Inflammation     .       .       .  228 

Opacifies   232 

Types  of  Ulceration     ....  232 
Simple,  Infective,  Catarrhal,  Serpigi- 
nous, JIarginal  Ditch,  Rodent 

Kerato-Mycosis  Aspergillina      .        .  233 

The  Phlyctenular  Ulcer      .       .       .  233 

Bullous  Affections  of  .       .       .       .  235 
Herpes,    Herpes    Zoster,  Dendritic 
Ulcer,  Superjidal  Punctate  Kera- 
titis., Recurrent  and  Filamentary 
Keratitis 

Kerato-Malacia    .....  236 

Ulceration  from  Exposure    .       .       .  237 

Neuro-Paralytic  Keratitis   .        .        .  237 

Interstitial  Keraittis  ....  237 

Keraittis  Profunda      ....  239 

Striated  and  Sclerosing  Ker.atitis       .  240 

Calcareous  Degeneration     .       .       .  24:0 


Other  Affectiuns — 

Congenital  Oj>acities  .  .  .  240 

ArctLs  Senilis    .        .  .  .  .240 

Blood-staining .        .  .  .  .241 

Keratitis  Punctata   .  .  .  .241 

Conical  Cornea,        .  .  .  .241 

Ilydrophthalmos      .  .  .  .241 

Tumours.        .        .  .  .  .241 

In.juries — 

Foreign  Ilodies         .  .  .  .241 

Rvrjis  242 

See  also  Brain,  Cerebellum  {Tumour,  Ances- 
thesia  of  Cornea)  ;  P]ye,  Clinical  Examination 
ok  {Cornea) ;  Glaucoma  {Sympdoms) ;  Herpes 
{Ocular  Complications)  ;  Hysteria  {Ocular 
Ancesthesia)  ;  Leprosy  {Ulceration  of  Cornea)  ; 
Meningitis,  Tuberculous  {Eye  Symptoms)  ; 
Kefraction  {Astigmatism)  ;  Sclerotic,  Diseases 
of  {Sclerotitis)  ;  Smallpox  {Cornea.l  Ulcer) ; 
Syphilis. 

The  cornea  may  be  considered  broadly  as 
consisting  of  three  layers :  the  anterior  epn- 
thelium,  the  ptroper  corneal  tissue,  limited  by 
two  structureless  elastic  lamin.e,  Bowman's 
membrane  in  front,  and  Descemet's  membrane 
behind,  and  the  endothelium.  These  parts  have 
a  common  origin  with  the  conjunctiva,  with  the 
sclerotic,  and  with  the  uveal  structures  of  the 
eye  respectively,  and  they  are  subject  to  the 
same  changes  and  show  the  same  tendencies 
as  the  parts  with  which  they  have  origin.  The 
cornea  is  not  vascidar  ;  it  gets  nourishment  by 
a  system  of  lyiuph  channels,  and  is  abundantly 
supplied  with  nerves. 

Examination  of  the  Cornea. — The  cornea 
shoidd  be  generally  inspected  as  to  shape,  size, 
clearness,  and  the  presence  or  absence  of  opaci- 
ties. Its  surface  should  then  be  examined  by 
placing  the  patient  opposite  a  window,  and 
oljserving  the  image  reflected  from  the  various 
parts  of  the  cornea  as  the  eye  follows  the  finger. 
A  breach  of  surface  can  be  detected  by  a  dis- 
turbance of  tlie  image ;  it  may  then  be  verified 
by  staining  with  fluorescine.  Fluorescine  2  per 
cent,  Ijicarbonate  of  soda  3  per  cent  in  distilled 
water.  The  condition  of  the  cornea  generally 
can  be  best  made  out  b}-  examination  by  focal 
light ;  finally,  the  ophthalmoscope  may  be  used 
with  a  lens  of  high  power  -I-  20  D  behind  the 
mirror. 

Examination  hy  focal  light  is  carried  out  as 
follows : — A  darkened  room,  a  source  of  light, 
and  a  lens  of  about  three  inches  focal  length 
are  necessary.  The  light  is  placed  at  about 
eighteen  inches  on  one  side  of  the  patient's 
head,  and  is  focused  by  the  lens  on  the  diff'erent 
parts  of  the  cornea ;  the  more  obliquely  the 
light  falls  on  the  eye  the  more  clearly  will 
opacities  be  seen.  To  obtain  full  advantage  of 
this  method  the  cornea  should  be  magnified  by 
a  lens  of  high  power  held  in  the  other  hand. 

Inflammation  of  the  Cornea. — Keratitis. — 
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Inflammation  of  the  cornea  may  be  limited  to 
the  epithelial  layer,  to  the  substance  of  the 
cornea,  or  to  the  endothelium  on  its  posterior 
surface ;  it  may  be  a  local  infective  process 
leading  to  ulceration  or  abscess,  or  it  may  be 
part  of  a  disease  affecting  mainly  the  deeper 
regions  of  the  eye ;  it  is  often  the  manifesta- 
tion of  a  constitutional  affection  as  in  inherited 
syphilis.  Inflammation  of  the  cornea  always 
gives  rise  to  a  loss  of  transparency  ;  if  only  the 
anterior  epithelium  be  involved,  the  surface 
loses  its  polish,  and  the  appearance  of  stippling 
produced  by  its  cells  when  highly  magnified  is 
exaggerated  ;  sometimes  the  change  in  the  cells 
is  so  marked  that  the  magnified  surface  has  the 
appearance  of  a  piece  of  orange  skin  or  shagreen. 
An  exudation  into  the  corneal  tissue  proper  is 
shown  by  a  yellow  or  grey  opacity ;  suppuration 
is  preceded  by  haziness,  and  the  area  of  sup- 
puration is  surrounded  by  a  similar  area  of 
haziness.  The  effect  of  inflammation  is  to  pro- 
duce a  blurring  of  the  parts  seen  through  the 
cornea ;  thus  the  pupil  is  no  longer  quite  black, 
and  the  details  of  the  structure  of  the  iris  are 
obscured. 

Inflammation  begins  with  an  infiltration  ;  this 
consists  in  the  appearance  of  numbers  of  leuco- 
cytes in  the  tissue  of  the  cornea ;  the  affected 
area  is  rendered  opaque  and  the  surface  over 
dt  loses  its  polish.  This  exudation  sometimes 
becomes  completely  absorbed,  and  the  cornea  is 
left  quite  transparent ;  at  other  times  where 
the  disturbance  of  the  corneal  tissue  has  been 
greater,  or  where  the  exudation  has  been 
present  for  a  long  time,  complete  restoration 
of  transparency  does  not  take  place,  the  exuda- 
tion is  converted  into  fibrous  tissue,  which 
differs  from  the  proper  tissue  of  the  cornea  in 
not  being  transparent.  There  is  a  tendency, 
however,  for  old  exudations  to  go  on  slowly 
clearing  for  years,  as  is  seen  in  the  remarkable 
way  in  which  the  changes  in  the  corneal  sub- 
stance left  by  interstitial  keratitis  disappear. 
This  clearance  depends  probably  on  nutrition, 
as  we  commonly  see  the  periphery  of  the  cornea 
clearing  more  readily  and  more  completely  than 
the  central  parts  which  are  farthest  removed 
from  the  sources  of  nourishment.  This  also 
probably  explains  the  reason  vmderlying  the 
use  of  irritating  remedies  and  massage  of  the 
cornea  in  the  promotion  of  clearing  of  opacities 
■of  old  standing. 

Ulcerative  Inflammation. — If  the  inflam- 
mation be  of  an  ulcerative  nature  the  exuda- 
tion goes  on  increasing  in  amount,  the  corneal 
tissue  is  broken  down,  and  either  an  ulcer  or 
an  abscess  is  produced.  Suppuration  generally 
starts  in  the  superficial  layers  of  the  cornea ; 
the  epithelium  becomes  cast  off  from  the  in- 
filtrated area  and  an  ulcer  is  formed ;  in  the 
earlier  stages,  while  the  margins  or  base  of  the 
cornea  are  infiltrated  with  leucocytes,  the  ulcer 
is  proffressive.    As  recovery  takes  place  the  area 


of  infiltration  disappears,  the  ulcer  becomes 
clear  and  transparent,  but  the  surface  is  still 
rough.  Gradually  the  epithelium  from  the 
edges  grows  over  the  surface  of  the  ulcer,  and 
blood-vessels  run  in  from  the  margin  of  the 
cornea  beneath  the  epithelium ;  the  ulcer  is 
healed,  but  its  level  may  be  lower  than  that  of 
the  rest  of  the  cornea.  By  the  development 
of  fibrous  tissue  beneath  the  newly  formed 
epithelium  the  level  is  gradually  raised,  but 
the  transparency  of  the  cornea  is  impaired  by 
this  growth  of  fibrous  tissue,  and  the  seat  of  a 
former  ulcer  may  be  traced  for  years  by  the 
opaque  scar  lying  in  the  clear  cornea. 

Most  of  the  pus -producing  organisms  have 
been  found  in  ulcerative  affections  of  the  cornea. 
In  the  early  days  of  bacteriological  work  on  the 
cornea  the  staphylococcus  and  streptococcus 
were  thought  to  be  the  most  frequent  pro- 
vocative agents,  whether  the  ulceration  was 
primary  or  the  result  of  injury,  but  owing  to 
the  work  of  Uhthofi',  Axenfeld,  Morax,  and 
others,  we  now  know  that  they  are  present 
much  less  frequently  than  other  organisms. 
The  ulcerations  which  occur  during  the  course 
of  attacks  of  conjunctivitis  are  not  due  to 
secondary  infection  by  staphylo-  or  strepto- 
cocci, but  are  caused  by  inoculation  of  the 
cornea  with  the  organisms  of  the  conjunctivitis, 
and  we  may  therefore  find  the  gonococcus,  the 
Weeks'  bacillus,  the  diplobacillus,  and  others. 
The  characters  of  the  ulcerative  process  vary 
with  the  nature  of  the  infecting  organism,  and 
although  we  are  not  yet  in  the  position  of  being 
able  to  make  a  new  classification  of  corneal 
ulcers  on  this  basis,  yet  certain  facts  are  well 
ascertained.  According  to  the  researches  of 
Uhthoff  and  Axenfeld,  in  as  many  as  98  per 
cent  of  the  cases  of  acute  serpiginous  ulcer 
pneumococci  were  present.  In  certain  ser- 
piginous ulcers  running  a  much  less  acute 
course,  attended  by  little  or  no  pain,  a  diplo- 
bacillus resembling  somewhat  the  diplobacillus 
of  chronic  conjunctivitis,  but  having  some  dis- 
tinguishing characters,  has  been  found  (Petit). 
In  bilateral  infantile  ulceration  of  the  cornea 
(kerato-malacia)  the  pneumococcus  has  been 
found  and  also  the  streptococcus.  The  Asper- 
gillus fumigatus  has  been  foinid  growing  on 
the  cornea  in  some  rare  instances. 

The  histology  of  corneal  suppuration  has  been 
very  thoroughly  investigated  by  Leber,  who  by 
his  observations  on  the  cornea  has  added  largely 
to  our  knowledge  of  the  inflammatory  process 
in  general. 

According  to  his  observations  the  entrance 
of  any  pyogenic  organism  into  the  tissue  of  the 
cornea  sets  up  hypersemia  of  the  parts  round 
the  cornea.  This  is  brought  about  by  the 
irritative  action  of  the  toxines  developed  in 
the  corneal  tissue  by  the  growth  of  the  organism. 
Very  soon  an  invasion  of  white  cells  spreads  in 
from  the  periphery  of  the  cornea,  each  cell 
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making  its  way  tliroiigli  t\w.  lyiiipli  cluuiiiulis 
till  it  reaches  the  infected  area.  Here  two 
things  may  happen  :  the  cells  either  come  to  a 
standstill,  killed  l»y  the  intensity  of  the  poison, 
and  form  a  ring  of  pus  surrounding  the  focus 
of  infection  ;  or  where  the  poison  is  less  intense, 
the  whole  of  the  infected  region  is  invaded  by 
the  white-celled  exudation. 

The  ii'ritative  action  of  the  toxines  spreads 
lieyond  the  cornea  to  the  iris  and  ciliary  body  ; 
these  become  hyperajniic ;  the  blood-vessels  of 
the  iris  enlarge,  the  iris  tissue  becomes  swollen, 
its  fibres  blurred,  posterior  synechia}  may  form, 
and  from  the  surface  of  the  iris  and  angle  of 
the  anterior  chamber  an  exudation  is  poured 
out  wi\ich  sinks  to  the  bottom  of  the  chanil)er 
and  forms  a  hypopyon.    This  hypopyon  con- 
sists of  a  fibrinous  exudation  with  leucocytes, 
and  is  generally  fluid,  so  that  its  upper  limit  is 
horizontal,  and  its  position  varies  with  that  of 
tlie  head.    A  hypopyon  is  sterile  except  when 
the  anterior  chamber  has  been  opened,  wdien 
it  may  become  infected  from  without.  The 
opinion  was  formerly  held  that  the  hypopyon 
was  derived  directly  from  the  seat  of  ulceration 
in  the  cornea  by  the  passage  of  the  products 
of    inflammation    through    Desccmet's  mem- 
brane into  the  anterior  chamber ;  the  active 
resistance  of  this  membrane  and  of  its  endo- 
thelium render  this  manner  of  access  to  the 
anterior  chamber  impossible.     The  hypopyon 
may  sometimes  be  seen  extending  up  to  the 
region  of  the  floor  of  the  ulcer  as  a  yellow 
cord  communicating  at  its  lower  end  with  the 
general  mass  of  the  hypopyon.    At  the  first 
view  this  would  appear  proof  of  a  communica- 
tion between  the  base  of  the  ulcer  and  the 
chamber,  but  examination  of  the  process  micro- 
scopically shows  that  the  corneal  layers  near 
the  ulcer   become    swollen,  the  endothelium 
shares  in  this  swelling,  some  of  its  cells  ex- 
foliate, and  a  deposit  of  coagulated  lymph  and 
cells  forms  on  the  denuded  surface,  which  by 
increase  comes  to  communicate  w  ith  the  general 
body  of  the  hypopyon.    This  condition  is  some- 
times described  as  posterior   abscess   of  the 
cornea  ;  it  very  frecpiently  ends  in  a  perfora- 
tion  of    Desccmet's  membrane,  but  in  their 
eaidier  stages  the  cells  of  the  posterior  abscess 
are  sterile  and  frequently  show  their  origin 
from  the  uvea  in  containing  pigment. 

Results  of  Ulcerative  Keratitis. — If  the  seat  of 
the  ulcer  be  in  the  substance  of  the  cornea  itself, 
and  the  proper  corneal  tissue  be  destroyed,  a 
permanent  opacity  results  ;  the  new  scar  tissue 
cannot  acquire  the  peculiar  transparency  of 
proper  corneal  tissue,  although  the  scars  and 
blemishes  left  by  ulcers  in  early  life  may  to  a 
great  extent  disappear.  Such  opacities  are 
called  nchnUf,  macnhf,  or  leummata  according 
to  their  density. 

If  the  loss  of  corneal  substance  is  considerable 
the  intraocular  pressure  may  cause  the  floor  of 


the  ulcer  to  bulge.    At  first  Desccmet's  mem- 
brane being  very  elastic  and  resistant  does  not 
give  way,  but  forms  a  hernia  at  the  seat  of 
ulceration ;  the  appearance  of  such  a  hernia  is 
tliat  of  a  transparent  bead  on  the  cornea.  The 
protrusion  may  fl;ittcn  and  become  consolidated, 
or  it  may  perforate  ;  perforation  is  usually  accom- 
panied by  a  reduction  of  pain  and  irritation  in 
the  eye,  but  its  results  may  be  serious.  The 
iris  may  come  into  contact  with  the  back  of 
the  ulcer,  or  it  may  be  prolapsed  through  the 
perforation.    If  the  idcer  then  heal,  an  adhesion 
of  the  iris  to  the  back  of  the  cornea  will  be  left 
varying  in  thickness  from  a  few  filaments  to  a 
broad  band  of  iris  substance,  anterim-  synecliia. 
If  after  perforation  the  lens  come  into  contact 
with  the  back  of  the  inflamed  cornea,  an  opacity 
is  formed  at  the  anterior  pole  of  the  lens,  and 
an  anterior  polar  or  pyramidal  cataract  results. 
The  cornea  sometimes  heals  with  much  loss  of 
substance  ;  being  then  too  weak  to  resist  the 
pressure  of  fluids  within  the  eye  it  bulges  irregu- 
larly and  forms  an  anterior  staphyloma ;  this 
also  occurs  after  total  destruction  of  the  cornea, 
the  place  of  the  cornea  being  taken  by  a  thin 
layer  of  fibrous  tissue  united  with  the  tissue  of 
the  iris.    This  weakened  membrane  may  burst 
and  collapse,  and  become  permanently  flattened 
and  consolidated,  or  it  may  yield  again,  and 
again  burst.    At  the  time  of  its  distension  it 
protrudes  between  the  lids  like  a  button,  and 
is  a  source  of  much  distress ;  after  collapsing  it 
again  ceases  to  give  trouble  for  a  time.    After  a 
large  perforation  it  is  \wi  Tmconmion  for  the  lens 
to  escape,  for  the  vitreous  to  become  prolapsed, 
and  for  the  globe  to  .suppurate  or  to  undergo 
slow  shrinking. 

Causes. — Infection  of  the  cornea  by  micro- 
organisms is  necessary  for  the  production  of  the 
ulcerative  process  ;  in  most  cases  this  is  preceded 
by  a  loss  of  surface  epithelium.  This  may  be 
the  result  of  an  injury  such  as  an  abrasion  of 
the  surface  or  the  entrance  of  a  foreign  body  ; 
thus  it  is  common  among  men  exposed  to  injury 
from  their  trade,  but  it  also  occurs  as  the  result 
of  a  wound,  as  by  a  baby's  finger-nail ;  some  of 
the  worst  cases  are  among  agricidtural  labourers, 
those  engaged  in  hedge  trimming,  or  especially 
among  those  at  work  in  the  harvest-field.  In  a 
considerable  number  of  cases  mucocele  or  chronic 
inflammation  of  the  lachrymal  sac  is  present,  and 
this  with  its  decomposing  contents  ofl'ers  a  con- 
stant danger  of  infection  to  an  unsound  cornea. 
Ulcci'ative  keratitis  may  also  occur  from  infec- 
tion of  the  small  ulcers  during  an  attack  of 
phlj'ctenular  disease,  or  in  a  herpetic  eruption 
on  the  cornea.  The  cornea  may  become  infected 
during  gonorrhanxl  conjunctivitis,  when  the  w  hole 
of  the  epithelium  is  sodden  and  diminished  in 
vitality,  also  wiiere  the  nutrition  of  the  cornea 
as  a  whole,  and  especially  of  its  epithelium,  has 
been  profoundly  altered,  as  in  kerato-malacia. 
Finally,  ulceration  of  the  cornea  may  take  place 
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as  the  result  of  a  blood  infection,  as  is  sometimes 
seen  during  an  attack  of  smallpox,  when  pustules 
not  infrequently  develop  on  the  cornea  itself. 

Paralysis  of  the  facial  nerve,  leading  to  weaken- 
ing of  the  orbicularis  muscle  and  to  insufficient 
protection  to  the  cornea ;  corneal  antesthesia 
depending  on  fifth-nerve  paralysis ;  the  insensi- 
bility of  the  cornea  in  absolute  glaucoma,  and  in 
the  late  stage  of  exhausting  diseases  such  as 
cholera,  may  lead  to  a  loss  of  surface  from  ex- 
posure, or  from  unconsciousness  of  the  presence 
of  a  foreign  body. 

Treatment. — Before  beginning  treatment  the 
cause  of  the  ulcerative  process  should  as  far  as 
possible  be  sought  for.  Foreign  bodies  should 
be  removed  from  the  cornea  and  the  conjunctival 
sac,  misdirected  ej^elashes  should  be  pulled  out, 
and  the  condition  of  the  lachrymal  puncta  should 
be  noted.  If  the  corneal  affection  is  secondary 
to  disease  of  the  conjvmctiva,  treatment  of  the 
latter  should  be  actively  pursued  ;  in  gonorrhceal 
conjunctivitis  the  nitrate  of  silver  treatment 
should  be  carried  out  as  long  as  the  condition 
of  the  discharge  I'enders  it  necessary,  care  being 
taken  to  prevent  injury  to  the  cornea  by  the 
applications  or  by  the  necessary  eversions  of 
the  lids.  A  mucocele  or  lachrymal  abscess  should 
be  sought  for,  as  this  probably  more  than  any 
cause  tends  to  keep  up  activity  in  an  ulcer ;  the 
lachrymal  sac  should  be  opened,  and  its  contents 
washed  out  daily ;  the  passage  into  the  nose 
should  be  made  free,  and  if  necessary  a  style 
should  be  inserted  in  the  nasal  duct. 

In  most  cases  of  ulcer  of  the  cornea  great 
benefit  will  be  derived  from  the  firm  application 
of  a  compress  to  the  eye ;  it  greatly  prevents 
movement  of  the  lid  and  the  constant  winking 
and  spasm  which  are  so  painful,  and  it  ensures 
warmth  and  protection  ;  the  eye  should  be  first 
covered  with  a  pad  of  cotton -wool  and  the 
bandage  should  be  applied  over  it.  Where 
there  is  much  conjunctival  secretion,  as  in  the 
cases  of  abscesses  secondary  to  purulent  con- 
junctivitis, it  is  best  not  to  bandage  the  eye, 
because  of  the  danger  to  the  cornea  of  keeping 
the  infectious  discharge  pent  up  between  the 
lids. 

Heat  applied  to  the  eye  is  a  valuable  means 
of  treatment,  especially  when  the  general  level  of 
nutrition  is  low.  The  most  convenient  method 
of  applying  heat  is  by  hot  bathing ;  simple  hot 
water,  or  bettei',  hot  saline,  containing  1  per 
cent  of  chloride  of  sodium,  or  a  solution  of  2 
per  cent  of  boric  acid,  should  be  applied  to  the 
eyes  by  pads  dipped  in  the  solutions  kept  as 
hot  as  they  can  be  borne ;  this  bathing  should 
be  kept  up  for  half  an  hour  at  a  time,  and 
should  be  frequently  repeated.  A  good  way  of 
keeping  the  lotion  hot  is  to  insert  the  basin  in 
which  it  is  contained  in  a  basin  of  very  hot 
water  which  can  be  frequently  renewed.  A 
means  of  applying  heat  that  is  very  valuable 
is  a  Japanese  hand-warmer,  a  small  oblong  tin 


box  containing  a  slowly  burning  cartridge ;  if 
this  be  applied  to  the  eye  by  a  bandage  over  a 
layer  of  cotton  wool,  the  heat  can  be  kept  up 
without  difficulty  for  any  length  of  time. 
Caution  must  be  mentioned  here  against  the 
use  of  any  lotion  containing  lead  where  there 
is  loss  of  the  corneal  epithelium ;  an  insoluble, 
densely  opaque  film  of  lead  salts  may  be  de- 
posited on  the  ulcerated  surface. 

Atropine  should  be  used  so  that  the  pupil 
may  be  kept  fully  dilated ;  iritis  is  present  in 
many  cases  of  corneal  ulceration,  and  atropine 
is  necessary,  to  prevent  adhesions  and  to  subdue 
the  iritis ;  apart  from  this,  however,  atropine 
secures  physiological  rest  of  the  eye  by  dilating 
the  pupil  and  paralysing  the  ciliary  muscle. 
The  best  means  of  using  atropine  is  in  the 
form  of  an  ointment  of  the  strength  of  four 
grains  of  the  alkaloid  to  the  oiuice  of  vaseline ; 
a  small  piece  should  be  inserted  inside  the  lower 
lid  twice  a  day,  or  more  often  if  iritis  is  present. 
The  ointment  is  preferable  to  drops,  as  it  remains 
longer  in  the  conjunctival  sac,  and  acts  more 
thoroughly  on  the  eye,  with  less  risk  of  the  un- 
pleasant symptoms  of  atropine  poisoning  from 
its  absorption  into  the  system.  Atropine  should 
be  used  just  sufficiently  to  maintain  full  dilata- 
tion of  the  pupil,  it  should  not  be  smeared  freely 
over  the  lids  ;  sometimes  where  its  use  has  been 
too  profuse  or  too  long-continued  it  gives  rise  to 
a  highly  congested  state  of  the  skin  and  con- 
junctiva, a  condition  known  as  atropine  irrita- 
tion. Atropine  irritation  occurs  generally  in 
those  who  are  peculiarly  susceptible  to  its 
action  ;  in  such  people  the  smallest  amount  gives 
rise  to  symptoms.  Wliere  much  redness  of  the 
skin  and  conjunctival  irritation  comes  on  during 
the  use  of  atropine  this  form  of  irritation  should 
be  borne  in  niind,  otherwise  it  may  be  thought 
that  the  ulcer  is  worse  and  needs  more  atropine. 
The  drug  should  be  discontinued  and  some  other 
mydriatic,  such  as  scopolamine  or  duboisine, 
should  be  substituted  for  it  if  necessary,  but  it 
is  better  to  discontinue  all  mydriatics  and  use  a 
simple  ointment  of  boric  acid  for  the  irritated 
skin.  It  is  sometimes  useful  to  combine  iodo- 
form with  the  atropine  in  infective  idcers. 
Atropine  4  gr.,  iodoform  7)],  vaseline,  §j. 

Eserine  has  been  strongly  recommended  by 
some  surgeons  as  a  routine  treatment  for  ulcers 
of  the  cornea.  Where  there  is  a  possibility  of 
perforation  it  has  undoubtedly  a  valuable  place, 
but,  speaking  generally,  its  use  tends  consider- 
ably to  the  increase  of  irritative  symptoms,  pain, 
and  intolerance  of  light,  and  to  the  circumcorneal 
congestion  and  iritis.  It  should  be  reserved  for 
those  cases  in  which  imminent  danger  of  a  per- 
foration of  the  cornea  leads  to  the  fear  that  an 
extensive  prolapse  of  the  iris  may  occur.  Eserine 
is  also  of  value  in  certain  cases  in  which  the  ulcer 
is  indolent  for  a  long  time,  neither  advancing 
nor  healing — a  condition  depending,  probably, 
on  impairment  of  niitrition.    The  increase  of 
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vascularity  in  the  neighbouring  parts  induced 
l)y  cserine  promotes  the  nutrition  of  the  cornea, 
the  ingrowtii  of  blood-vessels,  and  the  healing 
process  in  the  ulcer.  It  may  be  used  as  an 
ointment,  or  as  drops  in  the  strength  of  one  or 
two  grains  to  the  ounce. 

Wliere  the  ulcer  is  progressive,  with  an 
advancing  infiltrated  edge,  these  measures  are 
insufficient ;  recourse  must  be  had  to  the  actual 
cautery  or  to  strong  caustic  applications  to  the 
seat  of  the  idcer.  The  cautery  is  most  con- 
veniently applied  by  a  flattened  loop  of  platininii 
wire  bent  to  a  convenient  angle,  and  raised  to  a 
d\ill-red  heat  by  a  galvanic  current.  The  ulcer 
being  stained  with  fluorescine  all  the  parts  which 
take  on  the  stain  shoidd  be  burnt,  especially 
wliere  the  infiltration  is  densest ;  it  is  not  neces- 
sai-y  to  burn  the  whole  siu'face  of  the  ulcer,  the 
])art  that  is  liealing  and  covered  with  endothelium 
will  not  stain,  and  should  not  be  touched. 

If  the  galvanic  cautery  be  not  available,  a 
small  Paquclin's  or  a  metal  cautery  heated  in 
a  spirit-lamp  may  be  used,  but  these  are  much 
less  handy.  If  the  temperature  of  the  wire  be 
not  greater  than  a  dull-red  heat  the  cautery 
docs  not  produce  effects  beyond  the  parts  actually 
touched  by  it ;  if  the  thin  base  of  the  ulcer  be 
perforated  the  incandescent  wire  is  at  once  chilled 
by  the  escaping  aqueous  and  no  harm  results. 

For  most  advancing  ulcers  treatment  by  strong 
local  applications  is  enough  ;  the  ulcer  should  be 
stained,  the  infiltrated  parts  should  be  scraped 
with  a  small  sharp  spoon,  and  a  camel-hair  brush 
dipped  in  the  flviid  should  lie  painted  over  the 
stained  surface,  and  introduced  into  all  the 
pockets  and  recesses  of  the  ulcer.  Of  these 
caustic  applications  pure  carbolic  acid  is  one  of 
the  most  efficient  and  least  painful ;  where  it 
touches  the  cornea  the  tissue  is  at  once  whitened 
and  afterwards  cast  off,  so  that  it  should  not  be 
applied  carelessly  or  in  excess.  Other  agents, 
such  as  nitrate  of  silver,  10  grains  to  the  ounce, 
perchloride  of  mercury  1  or  2  per  cent,  or  tincture 
of  iodine,  may  be  used,  but  the  pain  from  them 
as  a  rule  lasts  longer  and  is  more  severe  than 
after  carbolic  acid. 

Before  using  any  of  these  methods  of  treat- 
ment the  eye  should  be  thoroughly  cocainised 
and  a  speculum  introduced ;  as  immobility  of 
the  eye  is  very  essential,  a  small  amount  of  solid 
cocaine  in  fine  powder  may  be  applied  to  the  idcer 
and  also  to  the  conjunctiva  where  it  is  gripped 
by  the  fixation  forceps.  After  cauterisation 
atropine  ointment  or  atropine  ointment  with 
iodoform  siiould  be  used,  and  a  compress. 
Section  of  the  base  of  the  ulcer,  opening  the 
anterior  chamber,  a  method  originated  by 
Sacmisch,  is  a  very  valuable  treatment  where 
a  liypopyon  is  pi-esent,  or  when  there  is  risk  of 
])erforation.  A  Graefe's  knife  is  j^assed  into  the 
anterior  chamber  at  one  side  of  the  ulcer,  across 
the  chamber  to  the  other  side,  the  cutting  edge 
being  directed  forwards ;  the  knife  is  made  to 


cut  its  way  out,  completely  dividing  the  base  of 
the  ulcer,  opening  tiie  anterior  chamber,  and  as 
a  rule  causing  the  escape  of  the  hypopyon.  This 
should  be  done  slowly  to  avoid  the  sudden  escape 
of  the  a(jueous,  and  with  it  prolapse  of  the  iris 
and  possible  damage  to  the  lens. 

It  is  sometimes  advisable  to  keep  the  wound 
open  for  a  time  in  the  event  of  the  reappearance 
of  the  hypopyon  ;  this  may  be  done  by  inserting 
a  small  prol)e  between  the  lips  of  the  wound 
daily. 

A  recently  prolapsed  iris  may  be  replaced, 
but  it  is  generally  safer  to  remove  it ;  it  should 
be  seized,  freed  from  the  edge  of  the  ulcer  all 
romid,  drawn  slightly  forward,  and  cut  off  at 
the  level  of  the  cornea.  The  cut  ends  will  then 
either  retract  or  may  be  replaced,  but  it  is  seldom 
possible  to  avoid  adhesions  of  the  iris  to  the 
wound. 

Siihronjunctival  injections  of  ixirions  antiseptic 
flnids  have  been  strongly  recommended  by  some 
surgeons  for  the  treatment  of  corneal  affections, 
and  especially  of  the  different  forms  of  infective 
ulcer ;  perchloride  and  cyanide  of  mercury  have 
been  used  most  frequently.  More  recently,  how- 
ever, it  has  been  found  that  sterilised  saline 
solution,  0-75  per  cent  of  chloride  of  sodium, 
injected  beneath  the  conjunctiva  is  equally'  use- 
ful and  less  irritating.  Enough  is  injected  to 
produce  a  moderate  distension  of  the  loose  con- 
junctiva all  round  the  cornea  ;  there  is  a  certain 
amount  of  reaction  after  the  injection  for  about 
twenty-four  hours. 

This  form  of  treatment  has  not  found  much 
favour  in  this  country',  and  is  now  less  spoken 
of  even  by  those  who  first  used  it. 

In  dealing  with  perforations  of  the  cornea  in 
which  the  iris  is  entangled,  there  is  frequently 
a  difficulty  in  obtaining  a  firm  cicatrix  ;  the 
involvement  of  the  iris  leaving  unsound  spongy 
tissue.  In  some  cases  a  fistula  is  formed,  in 
others  the  cornea  over  the  seat  of  the  perfora- 
tion remains  thin  and  bulged  for  an  indefinite 
time ;  the  risk  of  septic  inoculation  of  such  an 
eye  is  considerable.  Complete  rest  in  bed,  avoid- 
ance of  movement  and  use  of  the  eyes,  a  com- 
press over  the  damaged  eye,  the  other  one  being 
also  bandaged,  are  means  by  which  sounder  luiion 
may  be  secured.  Eserine  has  been  recommended 
to  keep  down  the  tension  of  the  eye  as  much  as 
possible,  but  there  is  little  or  no  evidence  that 
eserine  reduces  the  tension  except  where  it  has 
been  previously  raised. 

A  method  of  considerable  value  in  securing 
firm  cicatrisation  is  the  transpilantation  of  con- 
junctiva to  the  seat  of  the  nicer. 

After  freshening  the  surface  of  the  damaged 
cornea  or  the  edges  of  the  fistula,  this  may  be 
done  in  the  following  way : — A  flap  of  con- 
junctiva is  dissected  up,  being  left  attached  by 
a  pedicle  ;  the  flap  is  twisted  on  itself  and  tucked 
into  the  weakened  spot :  another  method  is  to 
I  dissect  up  a  bridge  of  conjunctiva  at  the  upper 
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part  of  the  globe,  leaviiig  the  two  ends  attached, 
bringing  the  bridge  down  to  the  seat  of  the 
ulcer,  and  tethering  it  by  one  or  two  sutures 
applied  to  the  conjunctiva  at  the  edge  of  the 
cornea ;  it  may  also  be  done  by  dissecting  up 
the  conjunctiva  all  roinid  the  globe,  and  bring- 
ing it  together  by  continuous  suture  at  its  free 
edge,  thus  covering  the  whole  cornea. 

The  conjunctiva  seems  to  act  in  two  ways, 
partly  by  the  support  which  it  gives  to  the 
cornea,  and  partly  by  becoming  adherent  to  the 
seat  of  the  ulcer.  The  fact  of  the  cornea  being 
covered  by  conjunctiva  does  not  seem  to  give 
trouble ;  after  the  sutures  come  away  the  con- 
junctiva falls  back  again  to  its  proper  place. 

Oxygen  gas  has  been  recommended  as  a  treat- 
ment for  indolent  ulcers  of  the  cornea  ;  the 
application  is  made  by  means  of  a  closely  fitting 
cap,  the  oxygen  being  passed  over  the  eye  in  a 
constant  stream. 

Treatment  of  the  Results  of  Corneal  Ulceration. 
— Opacities. — Little  can  be  done  for  the  treat- 
ment of  opacities  of  the  cornea.  The  use  of 
stimulants,  like  the  yellow  oxide  of  mercury 
ointment,  4  gr.  to  the  ounce  of  vaseline,  or  of 
wine  of  opium,  combined  with  massage,  should 
be  continued  for  a  long  time.  Opacities  due  to 
a  deposit  of  lead  on  the  cornea  may  be  removed 
by  scraping.  In  some  cases  undoubted  improve- 
ment has  followed  the  application  of  a  galvanic 
current  directly  to  the  cornea,  but  it  is  un- 
reliable. Tattooing  is  sometimes  done,  partly 
for  cosmetic  reasons  and  partly  for  the  improA'e- 
ment  of  vision.  When  the  nebula  partly  covers 
the  pupil,  or  where  an  artificial  pupil  has  been 
made  opposite  clear  cornea,  the  dispersion  of  the 
light  passing  through  the  nebula  causes  much 
disturbance  of  vision  through  the  clear  part  of 
the  cornea.  Rendering  the  nebula  dark  by  tat- 
tooing it,  may  residt  in  great  improvement  of 
vision.  The  surface  of  the  nebula  is  pricked  all 
over  by  a  bundle  of  needles,  and  Indian  ink 
rubbed  up  into  a  paste  is  applied  to  the  surface, 
or  a  Wecker's  grooved  needle,  containing  Indian 
ink  in  the  groove,  is  passed  into  the  cornea 
parallel  to  its  surface,  and  the  ink  deposited 
in  the  substance  of  the  cornea  :  the  operation 
has  to  be  repeated  several  times.  Too  much 
should  not  be  done  at  one  sitting  ;  eyes  in  which 
the  cicatrised  cornea  is  thin,  or  has  the  iris 
adherent  to  it,  should  not  be  touched.  The  pig- 
mentation of  the  cornea  so  obtained  is  not 
permanent. 

Transplantation  of  the  cornea  is  not  yet  within 
the  domain  of  practical  surgery,  for  though  the 
operation  has  been  done  with  success  as  regards 
the  life  of  the  transplanted  cornea,  its  trans- 
parency has  never  been  maintained. 

Types  of  Corneal  Ulceration. — The  Simple 
Ulcer. — The  simple  ulcer  may  arise  from  an 
injury  to  the  epithelium,  or  from  the  intro- 
duction of  a  foreign  body  into  the  eye.  It 
appears  as  a  somewhat  raised  grey  spot,  which 


becomes  a  shallow  crater  with  some  infiltration 
of  its  base ;  there  is  circumcorneal  congestion, 
pain,  and  intolerance  of  light. 

Treatment. — Hot  fomentations,  compress,  and 
atropine  (see  general  remarks  on  Treatment). 

Infective  Ulcer. — The  ulcer  heals  rapidly  as  a 
rule,  but  it  may  occasionally  penetrate  deeply, 
and  even  perforate  the  anterior  chamber.  In 
this  case,  instead  of  clearing,  the  base  and 
margins  of  the  ulcer  become  yellow  with  in- 
filtration, the  surrounding  cornea  becomes  hazy, 
iritis  is  set  up,  and  a  hypopyon  forms. 

This  type  of  infective  ulcer  is  most  commonly 
seen  during  the  course  of  a  purulent  conjunc- 
tivitis, but  it  may  occur  as  the  result  of  an 
infection  of  the  corneal  tissue  apart  from  general 
conjiuictivitis.  Its  tendency  is  to  penetrate 
deeply  into  the  cornea,  but  not  to  spread  widely ; 
in  this  respect  it  differs  from  the  serpiginous 
ulcer. 

Treatment. — On  the  same  lines  as  that  of  the 
simple  ulcer,  but  more  active  measures,  such 
as  carefully  applied  caustics,  or  the  cautery, 
may  be  necessary.  If  purulent  conjunctivitis 
be  present  its  active  treatment  should  be  pur- 
sued. 

Catarrhal  Ulcer. — During  an  attack  of  con- 
junctival catarrh  we  sometimes  meet  with  one 
or  two  rounded  or  crescentic  ulcers  near  the 
margin  of  the  cornea.  They  usually  heal 
readily.  During  the  later  stages  of  trachoma, 
when  pannus  of  the  cornea  has  been  formed  and 
the  lid  has  cicatrised,  it  is  not  uncommon  to  see 
small  sharply-cut  ulcers  with  a  clear  base  at  the 
edge  of,  or  on  the  pannus  itself ;  they  generally 
come  with  a  slight  recurrence  of  irritation 
in  the  lids.  In  addition  to  the  local  treat- 
ment of  atropine  the  lids  themselves  reqtiire 
attention. 

Serpiginous  Ulcers. — There  are  several  kinds 
of  ulcer  whose  tendency  is  to  spread  into  the 
healthy  parts  in  their  neighbourhood ;  in  their 
whole  course  the  character  of  these  ulcers  is 
distinct,  the  only  common  featiu-e  is  their 
tendency  to  spread.  The  main  forms  are — the 
acute  serpiginous  ulcer,  the  marginal  ditch 
ulcer,  the  rodent  ulcer,  and  the  dendritic  ulcer. 
Some  of  these  are  desci'ibed  now,  the  others  will 
be  found  in  their  place  later. 

The  Acute  Serpnginous  Jjlcer ;  Ulcus  Serpens; 
Hypopyon  Keratitis. — This  begins  as  a  dirty 
grey  spot  showing  a  loss  of  surface,  with  an  in- 
filtrated base  and  edges ;  the  ])ase  is  uneven, 
and  is  covered  with  broken-down  epithelial  and 
corneal  cells.  It  commonly  follows  a  slight 
injury,  and  occui's  especially  in  those  who  have 
a  diseased  lachrymal  sac.  The  characteristic 
feature  of  this  form  of  idcer  is  its  advancing 
edge,  which  generally  appears  as  a  yellow 
crescentic  area  situated  at  one  edge  of  the 
ulcer.  This  crescentic  area  tends  gradually  to 
spread  over  the  cornea  supei-ficially  in  one 
direction,  while  the  part  of  the  ulcer  first  formed 
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remains  stationary  or  tends  to  lieal.  The 
cornea  around  the  ulcer  is  cloudy,  there  is 
intense  circumcorncal  injection  ;  a  certain 
amount  of  iritis  is  present,  the  iris  is  blurred 
and  swollen,  enlarged  blood-vessels  may  be  seen 
on  it,  and  posterior  synechife  may  be  formed. 
A  hypopyon  appears  very  early  in  the  disease. 
The  signs  of  irritation  are  very  grciit  in  most 
cases,  intense  pain,  intolerance  of  light,  some 
fever,  and  a  want  of  sleep  ;  in  other  cases  the 
signs  of  irritation  are  not  marked.  If  not 
checked  the  hypopyon  increases  and  may  till 
the  anterior  chamber,  the  ulcer  spreads  so  that 
a  considerable  area  of  the  cornea  becomes  in- 
volved, and  this  either  yields  to  the  intraocular 
pressure  and  perforates,  or  the  ulcer  penetrates 
deeply  and  the  same  result  obtains.  In  some 
cases  perforation  is  followed  by  general  infection, 
]>anophthalmitis,  and  total  destruction  of  the 
I'VC,  but,  on  the  other  hand,  it  sometimes  marks 
the  onset  of  a  remission  of  most  of  the  irritative 
signs,  and  is  followed  by  a  tendency  towards 
healing.  Abscess  of  the  cornea  is  closely  allied 
to  the  serpiginous  ulcer,  but  it  spreads  in  the 
substance  of  the  cornea  without  tlestroying  the 
surface ;  if  it  is  seated  in  the  superficial  layers 
the  greater  part  of  its  anterior  wall  will  break 
down  and  form  an  ulcer,  but  it  may  invade  the 
deeper  layers  and  run  its  whole  course  without 
destroying  the  surface.  It  is  generally  not 
very  acute,  but  it  is  frequently  accompanied  l)y 
iritis  and  hypopyon ;  in  some  of  the  very 
chronic  cases  the  mass  of  exudation  does  not 
go  on  to  active  suppuration,  but  quietly  sub- 
sides, and  is  eventually  transformed  into  fibrous 
tissue. 

Trentnieut. — Fomentations  and  atropine  in 
the  earliest  stages,  with  a  compress,  followed 
by  the  galvanic  cautery  or  the  local  applica- 
tion of  carbolic  acid,  or  some  other  caustic ; 
Saemisch's  operation  on  the  ulcer ;  the  treatment 
of  any  lachrymal  sac  complication  (see  general 
remarks  on  Treatment). 

The  Mair/iiKil  Ditvli  Ulcer :  J/<tr(//>i<il  Biiu/ 
Ulcer. — This  begins  as  a  groove  near  the  edge 
of  the  cornea ;  it  is  usually  rather  deep,  with 
sharply-cut  edges,  with  or  without  infiltration 
of  its  base  ;  its  tendency  is  to  creep  gradually 
roinid  the  edge  of  the  cornea,  but  it  may  heal 
in  one  part  while  advancing  in  another  ;  if  not 
checked  the  whole  cornea  may  be  destroyed  by 
it.  It  generally  occurs  in  old  people  with  failing 
nutrition  ;  the  cause  is  not  known. 

Treatment. — The  galvanic  cautery  should  be 
applied  to  the  advancing  edge  of  the  idcer. 
Kscrine  should  be  used  to  improve  the  local 
nutrition  as  well  as  heat  and  compresses. 

The  Jiodent  Ulcer. — A  grey  infiltration  appears 
at  the  periphery  of  the  cornea  and  soon  breaks 
down  into  an  ulcer;  the  ulcer  does  not  pene- 
trate deeply,  but  tends  to  spread  slowly  and 
intermittently  over  the  whole  corneal  surface. 
Tiie  appearance  of  this  form  of  ulcer  is  quite 


peculiar  and  characteristic.  The  surface  of  the 
ulcerated  area  is  below  the  level  of  the  rest  of 
the  cornea,  it  is  uneven  and  opaque,  and  may 
contain  blood-vessels  which  have  spread  in  from 
the  limbus.  At  the  line  of  junction  with  the 
unaft'cctcd  part  of  the  cornea,  the  latter  stands 
up  considerably  above  the  ulcerated  area,  and 
has  abrupt  cliti'-like  edges  which  are  grey  in 
colour  and  undermined  in  places.  The  progress 
of  the  ulcer  is  very  slow,  and  it  has  periods 
of  quiescence,  but  it  eventually  creeps  over  and 
spoils  the  whole  surface  of  the  cornea.  It 
occurs  chiefly  among  elderly  people,  and  especi- 
ally among  those  who  have  lived  abroad,  but  it 
is  a  very  uncommon  form  of  ulcer.  The  only 
treatment  at  all  efficacious  is  to  cauterise  the 
advancing  grey  edge  of  the  ulcer. 

Kernto-Myccm!<  AqiercjiUina. — This  rare  affec- 
tion has  been  described  by  several  Continental 
writers,  but  no  case  has  hitherto  been  reported 
in  this  country.  It  is  due  to  the  growth  on  the 
cornea  of  the  fungus  Aspei'gillus  fumigatus, 
which  gains  an  entrance  by  means  of  a  foreign 
body  or  other  injury  to  the  corneal  epitheliiuu. 
The  fungus  appears  as  a  grey  mass  with  a  dry 
crumbling  surface,  seated  generally  near  the 
centre  of  the  cornea ;  the  signs  of  irritation  are 
not  severe,  and  the  course  of  the  affection  is 
tedious.  The  mass  of  the  growth  is,  as  a  rule, 
cast  oft'  by  exfoliation  of  the  part  of  the  cornea 
in  which  it  has  been  growing.  Its  removal  may 
be  hastened  by  scraping. 

The  I'hlyc'I'enui.au  Ui.cek  {I'ldi/ctennhir  con- 
junctivitis, Pustular  conjunctivitis,  Exnntliema- 
tous  or  eczematous  conjunctivitis,  Phlyctenular 
or  pustular  keratitis,  2lar<jinal  keratitis.  Herpes 
of  the  cornea.  Scrofulous  or  strmiions  oplit}ialnnn, 
hympliatic  con junctivitis). 

This  disease  appears  in  a  great  variety  of 
forms,  each  of  which  has  different  stages  ;  nearly 
all  the  forms  and  stages  have  received  separate 
names :  the  result  has  been  the  imnecessary 
complication  of  a  very  common  affection.  The 
disease  is  mainly  one  of  childhood  ;  the  general 
type  consists  in  the  formation  of  a  limited 
exudation  of  lymphoid  cells  beneath  the  epi- 
thelium of  the  cornea  or  conjunctiva  ;  the 
epitheliiuu  breaks  down,  leaving  a  small  shallow- 
ulcer.  The  ulcer  remains  for  a  time,  but  is 
gradually  repaired  by  epitlielium  creeping  over 
its  surface  ;  at  the  same  time  a  similar  ulcer 
has  been  formed  elsewhere ;  sometimes  the  idcers 
are  very  minute,  and  are  known  as  miliary 
phlyctenuhe.  These  are  often  so  n.umerous  as 
to  invade  the  whole  limbus,  and  even  to  be 
scattered  over  the  whole  surface  of  the  cornea, 
which  has  the  appearance  of  being  covered  with 
minute  grains  of  sand.  The  irritative  symptoms 
are  severe,  the  conjunctiva  of  the  lid  is  nnich 
swollen,  there  is  intense  fear  of  the  light  and 
spasm  of  the  lids,  the  outer  canthus  is  freipiently 
cracked  or  excoriated,  the  child  shrinks  away  to 
the  darkest  corner  and  keeps  his  face  deeply 
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buried.  At  the  slightest  attempt  to  open  the 
eyes  a  copious  gush  of  tears  comes  out,  and  it 
is  well-nigh  impossible  to  obtain  a  view  of  the 
cornea.  These  confluent  phlyctenuke  produce 
a  swelling  of  the  limbus,  while  the  cornea  in  the 
immediate  neighbourhood  loses  its  transpai'ency. 
and  contains  a  number  of  small  grey  points 
just  beneath  the  epithelium.  Witli  small 
phlyctenulfe,  as  a  rule  resolution  takes  place, 
the  elevations  disappear.  If  they  bi'cak  down 
into  an  ulcer  by  loss  of  the  covering  epithelium, 
the  ulcer  as  a  rule  heals,  but  it  may  become 
infected  and  take  on  the  cliaracters  of  an  in- 
fective ulcer  (see  p.  232).  In  other  cases  the 
behaviour  is  quite  diff"erent :  tlie  ulcer  assumes 
a  chronic  course  and  may  remain  stationary  for 
weeks,  vessels  grow  into  the  cornea  from  the 
limbus  towards  the  crater-liko  depression,  and 
liealing  takes  place  slowly.  The  healing  does 
not  always  follow  the  ingrowth  of  vessels  ;  tlie 
ulcer  slowly  pushes  its  way  towards  the  centre 
of  the  cornea,  canying  the  leash  of  blood-vessels 
witli  it.  This  condition  is  known  as  a  Leash 
ulcer  or  Fascicular  keratitis.  The  advancing 
edge  of  the  ulcer  is  convex  towards  the  centre 
of  the  cornea,  and  somewhat  raised  in  the  form 
of  a  crescent,  consisting  of  an  e.xudation  into  the 
corneal  substance,  the  vessels  of  the  fasciculus 
ending  in  the  concavity  of  the  crescent.  The 
difl'erence  between  this  leash  ulcer  and  the 
natural  healing  of  an  ulcer  by  an  ingi'owth  of 
vessels  lies  in  the  fact  that  the  leash  ulcer  con- 
tains a  yellow  edge  of  purulent  exudation.  This 
condition  may  last  weeks  or  months,  and  results 
in  tlie  formation  of  a  l)and-like  opacity  which 
remains  visible  for  j'cars. 

Wiiere  the  ulcers  of  tlie  cornea  are  multiple 
and  adjacent  to  one  another  the  ingrowth  of 
vessels  of  repair  from  the  limbus  may  occupy  a 
considerable  area  of  the  cornea.  These  vessels 
remain  as  potential  blood-channels  for  a  very 
long  time  after  the  complete  healing  of  the 
ulcer,  and  are  liable  to  become  easily  congested, 
giving  rise  to  a  condition  known  as  phlyctenular 
pannus,  or  superficial  vascular  keratitis.  The 
vessels  lie  beneath  the  epithelium ;  at  times 
they  are  invisible  except  to  careful  examination, 
and  at  others  they  are  much  enlarged,  and  the 
corneal  surface  is  rough  and  Tineven. 

Causation. — -This  is  a  disease  of  childhood, 
but  it  does  not  occur  generally  in  children  under 
one  year  old  ;  its  most  common  period  is  from 
two  to  sixteen  years ;  during  this  time  skin 
eruptions,  eczema,  and  impetigo  about  the  face 
ai'e  very  common,  together  with  a  similar  con- 
dition of  the  nasal  mucous  membrane.  It  most 
commonly  occurs  when  the  changes  in  tempera- 
ture are  great  and  sudden,  as  in  spring  and 
autumn ;  as  the  effect  of  climatic  changes  is 
greater  among  people  who  live  in  damp,  ill- 
ventilated,  or  overcrowded  houses,  so  this  dis- 
ease is  common  among  the  poor,  and  rarely 
occurs  in  children  whose  surroundings  are  satis- 


factory. As  a  probable  result  also  of  environ- 
ment the  children  fall  into  irregular  habits  of 
feeding,  and  eat  anything  at  any  odd  time 
instead  of  having  regular  meals,  whereby  the 
appetite  becomes  capricious  and  the  desire  for 
unwholesome  food  is  established. 

The  next  most  common  exciting  cause  is  a 
previous  attack  of  some  acute  exanthematous 
disease,  such  as  measles,  scarlet  fever,  or  whoop- 
ing-cough, by  far  the  most  common  of  which  is 
measles.  The  eye  affection  comes  on  a  few 
weeks  after  the  measles,  and  is  not  the  same  as 
the  conjunctival  inflammation  which  commonly 
ushers  in  the  first  stage  of  measles.  The  irrita- 
tion of  head  lice  is  a  frequent  accompaniment  of 
the  disease,  and  is  especially  likely  to  occur,  as 
during  this  perio8  the  children  appear  sufficiently 
morose  and  unattractive  to  make  neglect  proVj- 
able. 

It  is  held  by  many  that  this  affection  is  in 
its  nature  strumous  or  scrofulous.  The  old 
term  Scrofulous  ophthalmia,  besides  including 
all  the  eye  affections  of  this  group,  was  applied 
to  all  cases  in  which  tliere  was  extreme  intoler- 
ance of  light ;  it  was  thouglit  that  the  photo- 
phobia was  induced  by  an  irritation  of  the  optic 
nerve  and  retina,  and  a  consequent  reflex  spasm 
of  the  orbicularis,  but  inasmuch  as  treatment 
applied  to  the  terminations  of  the  fifth  nerve  in 
the  cornea  and  conjunctiva  leads  to  diminution 
of  the  intolerance  of  light,  we  know  that  the 
affection  is  a  superficial  one  only  ;  the  intolerance 
is  not  greater  than  may  be  produced  by  a 
foreign  body  binder  the  upper  lid.  It  is  char- 
acteristic of  all  cases  of  superficial  keratitis  in 
the  growing  period  of  life  that  irritation,  intoler- 
ance of  light,  and  spasm  of  the  lids  are  much 
greater  than  in  adult  life.  Yet  tiie  term  stru- 
mous or  scrofulovis  ophthalmia  has  this  justifica- 
tion, that  in  a  large  number  of  cases  of  superficial 
corneal  inflammation  in  the  young  there  is  a 
certain  condition  of  the  tissues  which  makes 
them  favourably  disposed  to  the  occurrence  of 
inflammatory  outbreaks  which  are  very  chronic 
in  their  course,  and  which  tend  to  recur  without 
obvious  cause. 

This  condition  is  associated  with  a  proneness 
of  the  lymphatic  tissue  in  the  bod}'  to  hyper- 
trophy, the  glands  in  the  neck  or  at  the  angle 
of  the  jaw  become  enlarged,  the  mucous  mem- 
brane of  the  nose  becomes  swollen  and  inflamed, 
and  masses  of  adenoid  tissue  form  in  the 
pharynx.  Also  if  the  family  history  and  ante- 
'  cedents  of  the  parents  be  carefully  examined 
I  there  will  be  found  a  liability  to  tuberculous 
I  affections  in  others  of  the  family.  Evidence  of 
this  sort  has  to  be  received  with  caution,  as  it 
depends  on  the  statements  of  friends  who  are 
often  anxious  to  produce  what  they  think  the 
inquirer  is  seeking  to  find.  But  the  liability  to 
recurrence  of  phlyctenular  disease,  its  associa- 
tion with  other  lymphatic  hypertrophies,  the 
frequency  of  its  appearance  in  more  than  one 
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iiieiiibur  of  a  family,  point  to  a  peculiarity  in 
the  tifisiies  capaVilc  of  being  transmitted  from 
one  generation  to  another,  and  f.ivourable  to 
the  growth  of  certain  organisms.  The  actual 
relationship  with  tubercle  is  probably  no  nearer 
than  this  :  jjhlyctenuhe  liave  been  excised  and 
examined  frequently  without  revealing  the 
presence  of  anything  but  staphylococci ;  tubercle 
bacilli  have  never  been  foinid. 

Treatment. — This  should  be  local  and  general. 
Locally  a  little  boric  acid  lotion,  ten  grains  to 
the  ounce,  should  be  dropped  into  the  eye  about 
three  times  a  day  ;  if  there  is  any  photophobia 
or  spasm  of  the  lids  atropine  should  be  used 
night  and  morning.  It  is  necessary  to  get  a 
view  of  the  cornea — often  a  matter  of  difficulty  ; 
this  can  generally  be  done  by  some  coaxing ;  it 
may  be  necessary,  however,  to  use  lid  reti'actors, 
or  even  to  give  an  antesthetic  to  get  a  view.  In 
many  of  the  cases  in  which  the  spasm  of  the 
lid  is  greatest  the  involvement  of  the  cornea  is 
only  trivial.  It  is  often  possible  to  obtain  relief 
of  the  spasm  by  the  sudden  shock  of  cold  water 
falling  on  the  face  from  a  sponge  held  above  the 
patient ;  or  if  the  spasm  is  great  and  the  corneal 
involvement  small,  it  is  useful  to  evert  the  lids, 
dry  the  conjunctiva,  and  apply  to  it  freely  and 
to  the  skin  of  the  lid,  especially  if  eczema  be 
])resent  or  the  cantlms  be  cracked,  a  solution  of 
nitrate  of  silver,  mopping  up  the  excess  ;  a  few 
hours  after  the  application  the  child  sometimes 
spontaneously  opens  the  eyes.  AVhcn  the  stage 
of  irritation  has  ]iassed,  yellow  oxide  of  mercury, 
four  grains  to  vaseline  one  ounce,  may  be  used 
for  a  considerable  time. 

The  fascicular  form  is  very  tedious  ;  if  the 
crescentic  area  is  yellow  and  advancing  it  must 
be  cauterised,  or  scraped  and  touched  with 
carbolic  acid,  or  with  the  point  of  a  stick  of 
mitigated  nitrate  of  silver. 

As  a  rule  it  is  better  not  to  bandage  the  eyes, 
coolness,  free  access  of  air  are  good  ;  to  protect 
the  eyes  from  light,  goggles  or  a  shade  may  be 
used ;  bleeding  and  blisters  are  useless  and 
harmful  ;  a  seton  in  the  scalp  is  a  very  active 
remedy  in  cases  which  resist  all  other  kinds  of 
treatment,  but  it  is  liable  to  set  up  cellulitis  of 
the  scalp  with  sup])uration  in  the  neighbouring 
glands,  so  that  it  should  o\\\y  be  used  in  those 
cases  in  which  all  other  methods  have  failed. 

As  to  (jeneral  treatment,  it  is  well  to  begin 
with  a  purge  followed  by  iron,  arsenic,  or 
(pnnine  and  cod-liver  oil  or  cream  as  an  addition 
to  the  diet,  regulation  of  the  hours  of  feeding, 
the  forbidding  of  cakes  or  inn-ipe  fruit  between 
meals  ;  a  change  of  air  to  the  country  or  seaside 
is  most  beneficial  ;  if  this  cannot  1)6  secured,  the 
child  should  be  made  to  live  in  the  open  air  as 
much  as  possil)le.  The  local  skin  affections 
should  be  treated,  adenoids  removed,  and  dis- 
infection of  the  nose  and  throat  secured. 

Affkctioxs  of  the  Corse  a  associatku  wrni 
THE  Formation  of  Bull.e. — Herpes  of  the  Cornea. 


— This  ati'ection  appears  under  two  forms, 
simple  febrile  herpes  and  the  more  severe  herjies 
zoster. 

Febrile  liei-pes  occurs  chiefly  in  children 
during  a  febrile  attack,  such  as  exanthematous 
fever,  pneumonia,  or  even  a  catarrh  of  the  re- 
spiratory or  nasal  passages.  During  the  early 
stage  there  are  intense  photophobia,  spasm  of  the 
lid,  and  lachrymation ;  one  or  more  minute 
blisters  form  on  the  stirface  of  the  cornea,  and 
when  seen  some  of  them  may  be  entire,  contain- 
ing fluid,  or  more  generally  tliey  lune  burst, 
and  Ave  see  a  shred  of  epithelium  attached  to 
the  edge  of  a  shallow  pit  in  the  cornea.  The 
bulke  may  be  arranged  in  line,  or  they  may 
form  a  constellation  in  one  jiart  of  the  cornea ; 
the  edge  of  the  pit  is  quite  clear  and  sharp,  and 
appears  as  if  a  piece  of  the  cornea  had  been  cut 
out  by  a  spud  or  finger-nail.  The  healing 
generally  takes  \)\-Ai:Q  as  in  an  ordinary  ulcer 
after  the  shedding  of  the  epithelium.  The 
sensibility  of  the  cornea  is  said  to  be  lowered  in 
the  region  of  the  blisters,  and  the  tension  is  also 
said  to  be  reduced  ;  it  is  difficult  to  apply  satis- 
factory tests  in  the  condition  of  irritation 
present,  but  the  tension  is  not  always  lowered, 
and  the  cornea  is  sometimes  hyperassthetic ; 
these  may  vary  in  the  different  stages  of  the 
affection.  Febrile  lier])es  is  only  characteristic 
in  the  earliest  stage,  when  it  is  not  often  seen  ; 
at  a  later  period  it  cannot  be  distinguished 
from  a  simple  or  phlyctenular  ulcer. 

Treatment. — Rest,  shade  for  both  eyes,  atro 
pine,  and  general  treatment  of  the  catarrhal 
state  are  measures  generally  enough  to  heal 
the  ulcer  without  leaving  a  mark,  but  it  may 
become  infected  like  any  other  ulcer  (see  general 
remarks  on  Treatment  of  Ulcers  of  the  Cornea). 

Ilerjiea  wster  of  the  cornea  occurs  as  part  of 
herpes  zoster  ophthalmicus,  an  inflammation  of 
the  first  division  of  the  fifth  nei've  or  (iasserian 
ganglion.  Where  the  supra-orbital  or  supra- 
trochlear branches  only  are  afi'ected  the  cornea 
as  a  nde  escapes,  but  when  the  nasal  branch  is 
involved,  shown  by  the  spots  occurring  on  the 
ti])  of  the  nose,  there  are  generally  ulceration  of 
the  cornea,  iritis,  and  sometimes  cj'clitis  ;  the 
nerves  of  the  front  of  the  eye  are  derived  from 
the  nasal  branch  of  the  fifth  nerve  by  way  of 
the  long  root  of  the  lenticular  ganglion.  The 
herpetic  attack  is  preceded  by  intense  neuralgia, 
pain  and  swelling  of  the  lid  ;  this  latter  is  so 
great  that  the  affection  is  often  thought  to  be 
ei-ysipelas  ;  one  or  two  vesicles  appear  on  the 
cornea  and  form  ulcers  ;  in  spite  of  the  intense 
pain  the  cornea  is  as  a  rule  completely  ana's- 
thetic,  and  may  remain  so  for  a  long  period. 

The  treatment  of  the  ulceration  is  that  of  a 
simple  ulcer,  but  it  must  be  borne  in  mind  that 
the  cornea  is  insensitive  and  cannot  jjrotect 
itself  against  foreign  bodies  and  other  kinds  of 
injury,  so  that  it  nnist  be  bandaged  and  care- 
fully watched. 


236  CORNEA 


The  dendritic  ulcer  is  a  well-defined  variety  of 
sviperficial  corneal  ulceration.  It  is  generally 
seen  as  a  groove  in  the  cornea  consisting  of  a 
central  stem  with  small  buds  or  branches  at 
each  side ;  the  ulcer  has  a  tendency  to  creep 
over  the  cornea  and  spoil  a  large  part  of  the 
surface.  The  ulcer  sometimes  occupies  the 
centre  of  the  cornea,  but  in  the  most  char- 
acteristic cases  extends  from  the  limbus  as  a 
broad  trunk  wliich  gives  oft'  branches  on  each 
side,  the  branches  themselves  ending  in  secondary 
branches  or  buds.  In  its  earliest  formation  the 
aff'ection  is  herpetic  in  character,  the  buds  have 
the  appearance  of  small  bulla;.  The  appearance 
of  the  dendritic  ulcer  is  very  striking  and  beau- 
tiful after  staining  witli  fluorescine. 

It  is  not  known  what  is  the  cause  or  exact 
nature  of  the  dendritic  ulcer,  but  it  probably 
belongs  to  the  herpetic  group ;  it  occurs  fre- 
quently in  people  who  have  been  subject  to 
malaria,  and  has  been  described  as  malarial 
keratitis,  but  in  this  country  it  is  seen  not 
seldom  in  patients  who  have  never  been  abroad 
and  who  have  never  had  any  form  of  malaria. 
It  occurs  in  those  who  are  past  the  best  period 
of  life,  or  who  are  temporarily  run  down  ;  I 
have  seen  it  twice  in  young  children,  both  of 
whom  were  much  exhausted  by  prolonged  joint 
suppuration. 

Treatment  must  be  radical.  The  course  of 
the  ulcer  is  rarely  stopped  by  the  ordinary 
routine  measures,  such  as  fomentations,  atropine, 
compresses.  The  galvano-cautery  at  a  very  low 
temperature  may  be  used,  but  there  is  risk  of 
producing  a  permanent  scar  with  it ;  carbolic 
acid  is  safer  and  better,  but  several  applications 
are  often  needed.  The  most  effective  treatment 
is  absohite  alcohol  applied  by  dipping  a  small 
roll  of  lint  into  the  alcohol  and  ruV)bing  the 
xilcerated  surface  with  it ;  the  epithelium  for 
some  distance  aroimd  the  ulcer  is  removed,  but 
it  is  quickly  regenerated.  The  only  drawback 
to  this  very  efhcient  method,  which  we  owe  to 
Swanzy,  is  its  painfulness. 

An  affection  closely  allied  to  febrile  herpes  is 
the  siiperficial  punctate  keratitis  (Fuchs).  A 
number  of  small  grey  elevations  appear  in  the 
cornea  arranged  like  febrile  herpes  in  lines  or 
constellations ;  their  number  may  vary  from 
ten  or  twenty  to  about  a  hundred ;  grey  lines 
are  also  seen  in  the  cornea,  which  are  probably 
caused  by  exudation  into  the  corneal  nerve 
trunks.  There  is  much  photophobia,  although 
the  cornea  is  somewhat  ansesthetic.  The  attack 
is  part  of  a  general  catarrhal  condition  affecting 
the  parts  supplied  by  the  fifth  nerve  ;  the  irrita- 
tion clears  up  in  a  short  time,  but  the  grey 
spots  may  remain  for  months. 

Local  Treatment. — Protection  from  light,  and 
atropine  (see  general  remarks  on  Treatment). 

Recurrent  Bullous  Keratitis.  —  A  solitary 
blister  sometimes  forms  spontaneously  imder 
the    corneal    epithelium,  attended    by  severe 


neuralgia,  intolerance  of  light,  and  watei'ing. 
Sometimes  there  has  been  an  injury  at  the  spot, 
and  for  a  time  recurrences  take  place  in  the 
same  eye,  but  the  aftection  is  often  independent 
of  injury,  and  the  relapses  occur  either  at 
definite  times  in  the  year  or  at  intervals  depend- 
ing on  some  variation  in  health  ;  in  some  cases 
the  attack  always  occurs  at  a  menstrual  period, 
though  not  at  each  one. 

Treatment.  —  Bandage,  rest,  atropine,  some- 
times tearing  off  the  shred  of  epithelium  left  by 
the  bulla,  causes  considerable  relief  of  pain. 
Quinine  has  been  advised  as  a  prophylactic,  on 
the  assumption  of  a  malarial  basis,  but  it  is  not 
possible  to  predict  the  onset  of  an  attack. 

Bulke  are  sometimes  formed  in  eyes  blind 
from  old  glaucoma,  in  which  the  cornea  is  more 
or  less  devoid  of  sensation.  They  also  occur 
upon  old  leucomata  associated  with  a  temporary 
increase  of  tension ;  it  may  be  necessary  to  do 
an  iridectomy  for  the  cure  of  the  increase  of 
tension  if  the  eye  is  worth  saving. 

Filamentary  keratitis  is  a  very  rare  disease. 
Numerous  small  threads  are  seen  hanging  from 
the  surface  of  the  cornea  and  attached  to  it 
quite  firmly.  The  threads  consist  of  a  twisted 
strand  of  epithelial  cells  having  a  bulbous  end, 
and  covered  in  places  by  mucus.  When  the 
threads  drop  oft"  the  base  heals,  but  their  place 
is  taken  by  others  caused  by  degeneration  of 
adjacent  epithelium.  The  treatment  consists 
in  rest,  atropine,  and  bandage. 

Kerato-M ALACiA. — Infantile  Ulceration  of  the 
Cornea. — This  serious  affection  occurs  in  young 
children  who  are  the  subjects  of  grave  disturbance 
of  nutrition,  due  either  to  starvation  or  improper 
feeding,  or  to  the  exhaustion  of  disease.  The 
first  manifestation  of  the  affection  is  a  dryness 
of  the  conjimctiva  and  cornea,  and  the  formation 
of  a  small  triangular  foam  patch  at  the  inner 
and  outer  margins  of  the  cornea  in  the  exposed 
part  of  the  eye.  This  lack  of  lustre  or  dryness, 
which  varies  greatly  in  degree,  is  due  to  a  fatty 
degeneration  of  the  epithelial  cells,  and  a  con- 
sequent inability  of  the  tears  to  moisten  the 
surface. 

Local  infection  of  the  cornea  through  the 
degenerated  epithelium  is  followed  by  deep 
infiltration  and  rapid  destruction  of  the  whole 
or  part  of  it ;  the  actual  organisms  present  have 
been  found  to  be  streptococci  or  pneumococci, 
and  the  foam  patches  contain  the  xerosis 
bacillus. 

During  its  whole  course  the  disease  is  attended 
by  very  slight  local  symptoms,  little  or  no  dis- 
charge, and  scarcely  any  intolerance  of  light. 
Kerato-malacia  is  rarely  present  without  there 
being  grave  disturbances  of  general  nutrition  ; 
the  children,  if  not  actually  wasted,  have  an 
unhealthy,  ashen  colour ;  they  are,  however,  for 
the  most  part  greatly  emaciated  by  constant 
diarrhoea  and  vomiting,  and  in  spite  of  every 
care  they  die. 
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Ker;ito-iualaci;i  appears  in  ]-CngliUul  mostly  in 
hand-reared  infante  badly  nourished  in  conse- 
quence of  unsuitable  food  or  of  prolonged 
diarrhoea.  Poorness  or  insufficiency  of  milk,  the 
use  of  condensed  milk  from  which  the  cream  has 
been  separated,  the  use  of  patent  starch  foods 
in  the  place  of  pure  milk,  are  among  the  most 
common  causes,  but  it  may  occur  in  hand-reared 
infants  in  the  feeding  of  whom  the  nutritive 
value  of  the  milk  has  been  impaired  by  pro- 
longed or  repeated  boiling  being  carried  out 
with  the  laudable  desire  of  rendering  it  sterile. 
One  is  reminded  of  the  experiment  of  Majendie, 
who  fed  a  well-nourished  dog  on  nothing  but 
pure  white  sugar  and  water,  with  the  result  of 
producing  a  central  ulcer  of  the  cornea.  Severe 
exhaustion  after  acute  fevers  or  pneumonia  is  a 
predisposing  cause,  and  is  often  seen  in  the  late 
stages  of  mild  ophtlialmia  neonatorum  in  babies 
suffering  from  congenital  syphilis.  In  coiuitries 
where  religious  fasting  is  strictly  observed  it 
also  occurs  iu  breast-fed  children. 

Treatment,  l)oth  local  and  general,  should  be 
directed  towards  improvement  in  nutrition. 
Warmth  by  compresses  and  hot  fomentations 
frequently  applied ;  the  local  use  of  eserine  in 
the  form  of  an  ointment,  one  grain  to  the  ounce 
three  times  a  day,  are  the  best  local  measures  ; 
while  general  ti-eatnient  should  be  in  the 
direction  of  securing  proper  food,  milk  diluted 
according  to  age,  cream  or  cod -liver  oil,  and 
meat  juice,  and  the  diarrhcea  should  be  com- 
bated. 

Ulceration  of  the  Cornea  from  Exposure. — 
When  the  cornea  is  exposed  to  the  air  it  becomes 
rapidly  dry,  and  if  not  moistened  by  tears  its 
surface  is  destroyed  and  a  way  provided  for  the 
entrance  of  organisms. 

This  condition  is  produced  by  cicatrisation 
and  contraction  of  the  lids  from  old  injury  or 
disease  ;  it  occurs  in  facial  paralysis  when  the 
lower  lid  no  longer  keeps  in  position  ;  also  in 
the  extreme  protrusion  of  the  eye  sometimes 
met  with  in  exophthalmic  goitre,  and  in  orbital 
tumours.  It  is  also  seen  during  the  condition 
of  apathy  in  patients  suiTering  from  exhausting 
disease. 

Treatment. — The  eye  should  be  closed  tempo- 
rarily by  a  piece  of  strapping,  but  if  the  exposure 
is  likely  to  be  permanent,  the  edges  of  the  lids 
may  be  pared  and  stitched  together  for  a  certain 
distance. 

Nevro-Paralytkj  Keratitis. — When  the  fifth 
nerve  is  paralysed  the  cornea  becomes  antcsthetic 
and  is  readily  exposed  to  injury  ;  foreign  l)odies 
are  not  swept  away,  and  the  surface  is  no  longer 
kept  moist  by  the  movements  of  the  lids  induced 
by  the  sensations  of  the  cornea.  The  epithelium 
becomes  cast  off'  from  a  portion  of  the  surface, 
and  an  idcer  is  formed  ;  this  form  of  ulceration 
runs  a  very  chronic  course,  and  is  little  affected 
by  treatment  ;  infection  may  take  place,  and 
the  eye  may  be  lost.    The  changes  have  been 


described  as  beginning  interstitially  without  loss 
of  epithelium. 

It  is  held  by  many  that  the  jiaralysis  of  the 
fifth  nerve  is  associated  with  a  trophic  disturb- 
ance in  the  cornea,  and  although  the  results  of 
section  of  tlie  fifth  nerve  on  the  nutrition  of  the 
cornea  tend  to  show  that  if  the  cornea  be  pro- 
tected such  section  has  n(j  influence  on  it,  yet 
if  we  take  the  analogy  of  other  parts,  e.f/.  the 
glossy  skin  which  occurs  in  paralysis  of 
sensory  nerves,  it  is  highly  jjrobable  that  the 
fifth  nerve  does  exert  an  influence  on  the  nutri- 
tion of  the  cornea.  Clinical  evidence  is  in 
favour  of  this  view. 

The  treatment  is  that  of  ulcerative  keratitis, 
especial  care  being  taken  to  secure  protection 
of  the  eye. 

Interstitial  or  I'AKKNruYMATOUs  Keratitis. 
— In  this  disease  the  deeper  layers  of  the  cornea 
are  attacked  by  chronic  inflannnation  with  the 
formation  of  opacities  and  with  the  development 
of  blood-vessels.  The  changes  in  the  cornea 
show  a  tendency  to  clear  up  for  months  after 
the  inflammatory  symptoms  have  subsided  ; 
there  is  no  tendency  to  idceration  or  suppura- 
tion. 

The  appearance  of  the  changes  iu  the  cornea  is 
preceded  by  circumcorneal  congestion,  lachryma- 
tion,  and  intolerance  of  light ;  an  examination 
of  the  eye  is  made  difficult  l)y  spasm  of  the  lids, 
hence  in  many  of  the  worst  cases  it  is  not 
possible  to  say  what  is  the  exact  condition  of 
the  cornea.  The  changes  show  themselves  in 
many  forms,  but  the  most  common  mode  of 
onset  is  the  appearance  at  the  periphery  of  the 
cornea  in  one  spot  of  a  group  of  maculaj  deep  in 
the  corneal  substance ;  the  epithelium  covering 
them  becomes  swollen  and  loses  its  lustre,  so 
that  the  macuhe  are  only  seen  dimly.  At  the 
same  time  the  vessels  of  the  limbus  lieconie 
much  enlarged  at  this  spot,  and  the  limbus 
itself  is  swollen  and  encroaches  somewhat  on 
the  surface  of  the  cornea  in  the  form  of  a 
vascular  crescent ;  this  encroachment  does  not 
exceed  certain  narrow  limits.  At  the  same 
time,  there  is  an  ingrowth  into  the  corneal 
substance  of  vessels  coming  from  the  deeper 
layer  of  the  sclerotic,  appearing  lieneath  the 
limbus  and  having  no  connection  with  its 
vessels.  These  are  long  and  thin,  and  are  iu 
the  substance  of  the  cornea ;  they  have  the 
appearance  of  long  tufts,  and  have  been  likened 
to  the  fibres  of  a  besom  ;  they  gradually  force 
their  way  into  the  substance  of  the  cornea,  the 
area  of  macuhe  still  extending  in  front  of  them 
towards  the  centre  ;  sometimes  the  process  starts 
from  two  opposite  sides  of  the  cornea,  the 
skirmishing  line  of  macula;  advancing  towards 
the  centre  till  they  meet  those  coming  from  the 
otiier  side.  In  another  group  of  cases,  instead 
of  starting  peripherally  from  one  or  two  points, 
the  macula;  make  their  appearance  towards  the 
centre  of  the  cornea,  where  they  become  con- 
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fluent,  and  from  this  region  gradually  extend 
towards  the  margin ;  the  cornea  is  almost 
uniformly  grey,  the  centre  being  more  opaquely 
grey  than  the  periphery.  At  the  same  time 
the  epithelium  is  swollen  and  loses  its 
polish ;  with  a  magnifying  glass  or  corneal 
microscope  the  individual  cells  can  be  seen 
unevenly  osdomatous.  There  are  varieties  in 
the  amount  of  vascularity  present ;  in  some  cases 
the  vessels  can  be  seen  singly',  in  others  they 
are  vei'y  numerous  and  appear  only  as  a  pink 
patch  in  the  cornea,  a  condition  known  as  a 
salmon  patch.  The  density  of  the  opacity  varies 
gi-eatly,  and  is,  as  a  rule,  patchy ;  at  the  height 
of  the  attack  the  deeper  parts  of  the  eye  cannot 
be  seen  with  any  clearness,  but,  as  a  rule,  it  can 
be  made  out  that  the  anterior  chamber  is  deep, 
that  the  pupil  is  either  not  dilated  freely  or 
that  adhesions  are  present,  and  that  there  is  a 
deposit  on  the  back  of  the  cornea,  keratitis 
jmnctata,  the  sign  of  involvement  of  the  ciliary 
body.  The  tension  of  the  eye  is  generally  rather 
lowered.  In  older  patients  from  the  beginning 
the  corneal  opacity  in  its  earliest  stage  some- 
times takes  on  the  striated  form,  grey  lines  are 
seen  deep  in  the  corneal  substance ;  these  are 
followed  by  the  development  of  a  general  haze 
of  the  deepest  layers  of  the  cornea. 

Interstitial  keratitis  is  always  chronic  in  its 
course ;  the  opacity  of  the  cornea  and  the  in- 
flammatory and  irritative  symptoms  go  on 
increasing  for  about  two  months,  and  then 
slowly  decline.  At  its  worst  the  vision  is 
much  reduced,  even  to  the  perception  of  hand 
movements.  As  the  attack  abates  the  ciliary 
congestion  diminishes,  the  cornea  clears  from 
the  periphery,  and  the  sight  begins  to  improve, 
the  clearing  and  improvement  in  vision  continu- 
ing for  many  months.  The  severity  of  the 
attacks  varies  very  greatly :  in  young  children 
it  is  not  uncommon  to  see  a  few  maculse  at  the 
periphery,  or  a  slight  central  haze  with  ciliary 
congestion  disappearing  entirely  in  a  very  few 
weeks,  an  attack  in  miniature  only ;  on  the 
other  hand,  in  the  worst  cases  the  irritative 
symptoms  may  last  twelve  months  or  longer, 
and  the  cornea  may  be  converted  into  a  dense 
white  tendinous  structure  absolutely  opaque. 
It  happens  rarely  that  the  cornea  yields  owing 
to  inflammatory  softening  and  becomes  bulged  ; 
this  is  sometimes  imiform,  and  may  subside 
without  causing  any  gross  change  in  the  corneal 
curvature ;  at  other  times  the  yielding  of  the 
cornea  may  be  preceded  by  the  formation  of  a 
gumma  of  the  cornea,  a  local  mass  of  granulation 
tissue  surrounded  by  a  dense  felt  of  vessels,  and 
having  a  tendency  to  degenerate  at  the  centre. 
It  is  very  uncommon  for  an  abscess  or  ulcer  to 
form ;  the  gumma,  like  most  of  the  manifesta- 
tions of  interstitial  keratitis,  undergoes  slow 
involution  in  most  instances. 

The  participation  of  the  uveal  tract  of  the 
eye  in  interstitial  keratitis  is  one  of  the  marked 


features  of  the  disease.  It  is  ditticult  to  form 
an  estimate  of  the  depths  in  the  cornea  of  the 
changes  even  with  a  highlj^  magnifying  lens 
especially  as  in  the  period  of  evolution  the 
irritative  symptoms  prevent  careful  examina- 
tion, but  the  deposits  in  Descemet's  membrane 
are  generally  well-marked  dots  of  varying  size, 
sometimes  densely  crowded  and  very  fine,  at 
other  times  large,  like  spots  of  grease  ;  these 
are  either  scattered  generally  over  the  back  of 
the  cornea,  or  chiefly  collected  at  the  lower 
part.  Occasionally  the  appearances  suggest  an 
almost  universal  change  in  the  endothelium  in 
certain  areas  of  the  lower  part  of  the  cornea,  as 
if  there  were  an  irregular  deposit  of  amorphous 
cretaceous  granules  on  it. 

Iritis  is  shown  by  hyperiemia  of  the  iris, 
posterior  s^'nechiai,  and  exudations  into  the 
pupillary  area ;  the  failure  of  the  pupil  to  dilate 
under  atropine  is  sometimes  marked,  even  when 
on  recovery  there  can  be  found  little  or  no  sign 
of  past  iritis  :  the  failure  of  dilation  probably 
arises  from  the  absence  of  absorption  of  the 
atropine  through  the  inflamed  cornea.  After 
recovery  it  is  often  possible  to  make  out  recent 
extensive  peripheral  choroiditis,  either  in  the 
affected  eye  or  its  fellow.  The  share  taken  by 
the  uveal  ti'act  varies  from  a  degree  in  which  it 
can  scarcely  l)e  verified  to  almost  pure  irido- 
cyclitis, with  slight  involvement  of  the  cornea 
only. 

A  rule,  with  scarcely  any  exception,  is  that 
the  disease  occurs  in  both  eyes ;  the  interval 
between  the  two,  however,  may  be  as  much  as 
from  three  to  four  years  ;  recurrences  may  take 
place,  Vmt  after  a  typical  well-developed  attack 
they  are  rare.  Among  young  children  it  is  not 
uncomaion  to  see  slight  attacks  of  interstitial 
keratitis  or  hybrid  interstitial  and  phlyctenular 
attacks  recurring  several  times,  followed  at  a 
somewhat  later  period  in  life  by  a  well-developed 
attack  of  interstitial  keratitis,  after  which  there 
is  no  more  trouble. 

It  is  well  to  warn  the  patient's  friends,  as  soon 
as  the  nature  of  the  affection  is  recognised,  of 
its  probable  duration,  of  the  almost  certain 
involvement  sooner  or  later  of  the  other  eye, 
and  also  of  the  ultimate  probable  recovery  of 
very  useful  vision.  Nothing  is  so  encouraging 
to  the  patient  as  the  assurance  of  recovery 
during  the  long  weeks  of  suffering. 

Causes  of  Interstitial  Keratitis. — It  is  more 
common  in  females  than  in  males ;  the  age  of 
greatest  prevalence  is  from  about  seven  to 
eighteen,  but  these  limits  are  not  very  strict. 
I  have  seen  a  few  cases  in  quite  young  children 
under  the  age  of  two,  and  it  is  not  uncommonly 
seen  up  to  twenty- five,  and  sometimes  up  to 
thirty  years. 

The  most  frequent  cause  of  interstitial  kerat- 
itis is  hereditary  syphilis,  which  in  most  of  the 
cases  may  be  recognised  by  its  stigmata  without 
having  to  question  the  parents  directly.  But 
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evidence  of  repeated  niiscarria^es,  or  of  ])rcma- 
ture  births,  or  of  great  mortality  among  the 
cliildren  in  early  life,  may  be  easily  obtained,  as 
also  the  testimony  as  to  infantile  skin  eruptions 
or  snutHes. 

The  signs  by  which  hereditary  sy])hilis  may 
be  recognised  are  by  the  shape  of  the  cranium, 
the  physiognomy,  the  teeth,  and  the  choroid. 

The  fi'ontal  eminences  are  prominent  and 
rounded ;  the  central  part  of  the  face  is  de- 
pressed owing  to  the  sunken  bridge  of  the  nose 
and  to  the  flattening  of  the  front  of  the  superior 
maxillary  bones.  The  mouth  itself  shows  linear 
cicatrices  radiating  outwards  especially  from  the 
angles,  and  frequently  depressed  cicatrices  are 
seen  in  the  skin  of  the  neighbourhood.  Shotty 
lymphatic  glands  may  be  felt  in  the  neck,  and 
the  throat  shows  signs  of  old  ulceration.  An 
examination  of  the  choroid  of  the  other  eye  by 
the  ophthalmoscope  will  often  reveal  the  scars 
of  old  disseminated  choroiditis. 

The  appearance  of  the  teeth  is  one  of  the 
most  characteristic  signs  of  inherited  sy])liilis  : 
in  the  milk  teeth  thei'o  is  nothing  characteristic, 
but  the  incisors  very  often  become  carious.  Tn 
the  permanent  teeth  attention  should  be  directed 
to  the  upper  central  incisors,  although  the  others 
may  also  show  signs.  In  the  upper  central 
incisors  two  main  types  are  met  with,  those  in 
which  the  cutting-edge  is  narrowed  and  has  a 
central  notch  in  it,  and  those  in  which  the  notch 
is  not  present,  but  the  cutting-edge  is  much 
narrower  and  thinner  than  the  crown  of  the 
tooth,  the  screw -driver  type.  The  teeth  are 
also  midersizcd  and  separated  from  one  another 
by  spaces. 

Other  manifestations  of  inherited  syphilis  are 
deafness  from  internal  ear  disease,  periosteal 
nodes,  or  effusions  into  the  knee-joints. 

Interstitial  keratitis  also  occurs  rarely  in 
acquired  syphilis  ;  its  course  is  much  the  same 
as  in  the  hereditary  disease. 

Cases  occur  occasionally  in  which  the  most 
searching  examination  of  the  patient  fails  to 
reveal  any  of  the  signs  of  hereditary  syphilis, 
and  in  which  no  evidence  in  favour  of  it  can  be 
obtained  from  the  family  history.  Such  patients 
are  frecpiently  in  bad  health  and  are  rapidly 
losing  flesh  ;  it  is  not  possible  to  demonstrate 
the  presence  of  tubercle  in  such  cases,  but  the 
probability  of  it  is  great,  especially  where  there 
are  nodular  growths  springing  from  the  angle  of 
the  anterior  chamber,  as  sometimes  occurs  in 
such  cases.  Microscopically  nodides  very  sug- 
gestive of  tubercle  have  been  foimd  in  the  angle 
of  the  anterior  chamber,  and  the  tubercle  bacillus 
has  been  identified  in  the  cornea  in  one  case  by 
Zinunermann. 

The  opportunities  for  examining  by  the  micro- 
scope an  eye  in  the  acute  stage  of  interstitial 
keratitis  have  been  very  rare.  Such  an  examina- 
tion shows  a  cellular  infiltration  of  the  posterior 
half  of  the  cornea  increasing  in  density  as  the 


posterior  elastic  lamina  is  approached  ;  at  this 
j)oint  the  cellular  infiltration  is  so  great  that 
the  cornea  appears  to  consist  entirely  of  round- 
celled  exudation  ;  its  proper  structure  is  hidden. 

I  Descemet's  membrane  is  thrown  into  folds,  and 
there  are  deposits  of  round  cells  upon  the  endo- 

'  thelium.  Newlj^-formed  blood-vessels  are  present 
in  the  deeper  layers  of  the  cornea.  The  anterior 
layers  appear  normal.  The  round-celled  infiltra- 
tion also  invades  the  ligamentiun  pectinatum, 
the  iris,  and  ciliary  body. 

7'reatment. — Much  may  be  done  to  alleviate 
pain  and  distress  in  interstitial  keratitis.  Pro- 
tection from  light  should  be  secured  by  dark 
goggles,  or  a  shade  made  to  cover  both  eyes. 
Heat,  by  means  of  hot  compresses  or  fomenta- 
tions, is  occasionally  very  useful  in  i-educing  the 
discomfort  of  the  patient.  Locally  we  sliould 
carefully  avoid  the  use  of  any  kind  of  irritant 
as  long  as  the  disease  is  advancing.  Atropine, 
4  gr.  to  the  ounce  of  vaseline,  should  be  used  to 
prevent  or  limit  the  effects  of  iritis,  and  its  use 
should  be  maintained  until  the  height  of  the 
disease  is  well  past.  When  the  symptoms  have 
begun  to  abate,  irritant  or  stimulant  remedies 
may  be  begun,  the  chief  among  which  are  the 
yellow  oxide  of  mercury  ointment,  which  should 
be  begun  cautiously  in  a  strength  of  four  grains 
to  the  ounce.  Calomel  may  be  flicked  into  the 
eye,  or  hot  steam  applied,  or  wine  of  opium 
dropped  in.  If  there  is  any  return  of  irritation 
their  use  must  be  discontinued.  The  cornea 
may  be  further  stimulated  to  clear  by  massage 
combined  with  the  use  of  the  yellow  ointment. 
This  treatment  may  be  continued  for  months 
or  years. 

As  a  rule  most  cases  do  not  require  l)andaging, 
but  if  there  is  a  probability  of  the  cornea  yielding 
to  pressure  it  must  be  supported. 

In  the  constitutional  treatment  mercury  should 
be  used,  the  method  by  inunction  being  perhaps 
the  most  satisfactory  for  prolonged  use,  or  mer- 
cury with  chalk  may  be  given,  care  being  taken 
that  the  patient  be  not  salivated.  As  the  patients 
are  often  anasmic  and  much  depressed,  this  treat- 
ment should  be  combined  with  syrup  of  the 
iodide  of  iron  and  cod -liver  oil;  at  the  same 
time  general  hygienic  measures,  warm  clothing, 
good  food,  and  fresh  air  should  be  secured.  In 
any  case  the  I'esults  of  treatment  are  not  brilliant ; 
the  disease  appears  to  run  its  course  unchanged 
and  to  invade  the  second  eye  while  the  patient 
is  still  under  treatment  for  the  first.  However, 
there  is  something  to  be  done  by  constitutional 
treatment ;  from  observation  of  cases  at  the 
Victoria  Hospital  for  Children  during  a  series 
of  years,  I  found  that  the  cases  which  were 
treated  by  mercury  ran  a  shorter  course  and 
had  less  tendency  to  recur  than  those  not  so 
treated,  and  also  that  the  complications,  such  as- 
extreme  deafness,  were  more  frequent  in  those 
not  mider  mercurial  treatment. 

Localised  IxrEnsTiTiAL  Keratitis  of  Adults- 
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(Keratitis  profunda). — A  grey  opacity  appears  in 
the  deeper  layers  of  the  cornea  near  its  centre  ; 
it  consists  of  niaculfe  or  stria;;  sometimes  tlie 
centre  of  the  opaque  area  is  comparatively  clear, 
the  opacity  forming  a  not  very  dense  ring  round 
the  centre ;  the  striae  are  generally  seen  in  the 
earlier  stages,  and  when  the  opacity  is  fully 
developed  they  disappear.  There  is  frequently 
deposit  on  the  back  of  the  cornea,  and  evidence 
of  iritis  or  irido-cyclitis,  and  vessels  may  grow 
into  the  cornea  from  the  periphery.  At  its 
height  the  condition  of  the  eye  much  resembles 
the  interstitial  keratitis  of  hereditary  syphilis. 
There  is  generally  not  a  great  amount  of  irrita- 
tion ;  the  attack  lasts  a  month  or  six  weeks, 
and  passes  off,  leaving  a  certain  amount  of  per- 
manent opacity.  The  patients  are  generally 
beyond  middle  life,  and  only  one  eye  is  as  a 
rule  attacked. 

The  causes  of  the  disease  are  obscure  :  it  has 
been  ascribed  to  cold,  to  rheumatism,  to  malai'ia  ; 
many  of  its  subjects  suffer  from  defective  ter- 
minal circulation,  cold  hands  and  feet,  dyspeptic 
troubles,  and  constipation.  The  local  treatment 
should  be  protective  glasses  or  a  bandage ;  hot 
fomentations  and  atropine,  4  gr.  to  the  ounce 
of  vaseline ;  the  general  treatment  should  be  in 
accordance  with  the  requirements  of  each  case. 

Striated  Keratitis. — The  appearance  of  grey 
lines  in  the  corneal  substance  occurs  in  a  variety 
of  conditions ;  delicate  grey  lines  are  often  seen 
extending  at  right  angles  to  a  wound  in  the 
corneal  substance,  whether  the  whole  cornea  has 
been  cut  through  or  not;  they  are  sometimes 
present  extending  from  the  area  of  a  deep  ulcer  ; 
they  occur  in  some  cases  of  iritis  and  irido- 
choroiditis,  and  are  not  unfrequently  the  earliest 
form  taken  by  the  opacity  in  interstitial  kerat- 
itis ;  they  are  sometimes  double-contoured,  sug- 
gesting a  tube  containing  an  opalescent  fluid. 
They  are  said  to  be  sometimes  caused  by  a  com- 
press which  has  been  worn  for  a  long  time. 
Their  most  common  appearance  is  after  cataract 
extraction,  extending  from  the  wound  at  the 
upper  periphery  of  the  cornea  downwards  into 
the  substance  of  the  cornea ;  they  are  more 
common  where  the  cornea  has  been  much  bruised 
during  the  operation,  but  a  certain  amount  of 
striation  is  present  after  nearly  every  extraction. 

Striated  keratitis  is  at  most  a  temporary 
phenomenon  ;  it  either  disappears  entirely  after 
a  short  time,  or  gives  way  to  some  moi-e  per- 
manent general  haziness.  The  explanation  of 
the  occurrence  of  the  lines  is  not  simple ;  they 
probably  have  more  than  one  cause ;  there  is 
110  structure  in  the  normal  cornea  which  corre- 
sponds with  them,  but  certain  tubes  can  be 
made  to  appear  in  the  cornea  by  injecting  be- 
tween its  lamellse  mercury  or  air  under  pressure, 
Bowman's  tubes.  Some  of  the  opaque  lines  are 
to  be  explained  by  the  natural  formation  of 
Bowman's  tubes,  by  the  pressure  of  fluids  in 
inflammatory  conditions  of  the  parts  adjacent 


to  the  cornea.  They  have  been  formed  experi- 
mentally by  making  sections  of  the  cornea  in 
rabbits,  and  have  been  then  found  to  be  caused 
by  wrinkling  of  Descemet's  membrane  ;  the  kind 
which  follows  cataract  extraction  may  have  this 
cause. 

Leprosy  sometimes  attacks  the  cornea;  nodules 
form  generally  at  the  margin  of  the  cornea,  asso- 
ciated with  iritis ;  they  generally  break  down, 
leading  to  loss  of  the  eye ;  the  cornea  is  also 
sometimes  ansesthetic. 

Sclerosing  Keratitis.  —  A  relapsing,  per- 
sistent, subacute  inflammation  of  the  ciliary 
region  involving  the  adjacent  part  of  the  cornea, 
and  sometimes  attended  by  iritis.  The  recur- 
rences generally  occur  in  fresh  places,  and  the 
general  effect  of  each  attack  is  to  leave  conical 
or  triangular  areas  of  opacity  at  the  margin  of 
the  cornea  with  the  base  directed  oxitwards ; 
these  areas  are  sometimes  very  dense  and  blue- 
white  in  colour,  and  approximate  in  appearance 
to  the  sclerotic. 

The  cause  is  unknown.  The  local  treatment 
should  be  rest,  fomentations,  and  atropine. 

Calcareous  Film  of  the  Cornea  (Transverse 
Calcareous  Band). — This  is  a  form  of  degenera- 
tion which  occurs  in  the  superficial  layers  of  the 
cornea,  in  the  shape  of  a  broad  band  or  oval 
patch  of  dirty  grey  colour  lying  in  the  part  of 
the  cornea  that  is  commonly  exposed.  It  lies 
just  beneath  the  epithelium,  and  consists  mainly 
of  fine  calcareous  granules  united  with  hyaline 
substance.  Its  development  is  very  slow ;  it 
starts  on  each  side  of  the  cornea,  and  gradually 
progresses  towards  the  centre. 

It  occurs  mostly  in  eyes  that  have  been  lost 
from  old  irido-cyclitis,  but  is  occasionally  met 
with  in  old  people  whose  eyes  are  otherwise 
healthy. 

Treatment. — If  the  eye  is  otherwise  good  the 
film  may  be  removed  by  scraping  and  afterwards 
treating  the  cornea  as  if  it  had  been  injured. 

Congenital  Opacities  of  the  Cornea. — In  one 
variety  of  congenital  opacity  the  cornea  appears 
to  have  the  structure  of  sclerotic,  the  opaque 
sclei'a  seeming  to  extend  for  a  certain  distance 
into  the  cornea,  and  only  gradually  thinning 
into  clear  cornea.  Such  eyes  are  often  microph- 
thalmic ;  the  condition  may  be  seen  in  more 
than  one  member  of  the  family. 

In  other  cases  a  fine  ring  of  opacity  is  seen 
just  inside  the  corneal  margin;  it  has  the  same 
appearance  and  situation  as  the  arcus  senilis 
(arcus  juvenilis). 

Other  opacities  are  due  to  foetal  inflammation, 
such  as  interstitial  opacities  of  various  kinds. 
In  congenital  hydrophthalmos  the  whole  cornea 
is  sometimes  faintly  milky. 

The  arcus  senilis  is  a  non- inflammatory  de- 
generation of  the  cornea,  appearing  as  a  grey 
line  at  the  upper  and  lower  parts,  and  some- 
times meeting  at  the  outer  and  inner ;  it  is 
densest  above  and  below,  and  is  separated  from 
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the  sclera  V)y  a  thin  band  of  transparent  cornea. 
Tlie  grey  line  is  due  to  a  hyaline  change  in  the 
tissues  of  the  cornea,  and  has  no  significance. 

Blood-staining  of  the  cornea  is  found  when  the 
anterior  chamber  has  been  filled  with  blood  for 
a  long  time.  The  cornea  appears  to  be  of  a 
red-brown  colour,  and  is  quite  opaque  ;  the  ab- 
sorption goes  on  very  slowly  from  the  periphery. 
The  staining  is  due  to  deposit  in  the  cornea  of 
blood  crystals  which  have  formed  after  diffusion 
of  the  blood  colouring  matter  through  Descemet  s 
membrane. 

Keratitis  Punctata. — This  term  has  already 
been  used  ;  it  is  commonly  applied  to  the  de- 
])osits  on  the  back  of  the  cornea  that  are  met 
with  in  inflammations  of  the  ciliary  body.  A 
ninnber  of  fine  dots  is  seen  on  the  back  of  the 
cornea,  sometimes  evenly  scattered,  but  more 
often  found  on  a  triangular  area  at  the  lower 
part  of  the  cornea  where  they  are  formed  by 
deposition.  The  dots  consist  of  .shreds  of  fibrin 
and  leucocytes  cast  oft'  from  the  ciliary  body  and 
deposited  on  the  corneal  endothelium.  Where 
tiiey  are  not  soon  removed  by  absorption  they 
produce  destructive  changes  in  the  endothelium. 
Some  of  these  dots  are  of  large  size,  and  have 
the  appearance  of  spots  of  grease  on  the  back  of 
the  cornea.  It  is  possible  that  these  deposits 
may  increase  in  size  ;  when  examined  in  the 
fresh  state  they  have  been  foinid  U)  contain 
colonies  of  bacteria  (Snellen). 

Conical  Cornea. — The  central  part  of  the 
cornea  begins  to  bulge  very  gradually  without 
inflammatory  symptoms,  forming  a  blunt  cone  ; 
in  the  more  advanced  cases  the  conicity  is  readily 
seen  by  looking  at  the  profile  of  the  cornea. 
The  disease  makes  itself  felt  by  a  disturbance  of 
vision ;  objects  can  only  be  seen  clearly  when 
held  close  to  the  eye,  yet  the  sight  is  scarcely 
improved  by  concave  glasses.  The  slighter 
degrees  may  be  recognised  by  the  ophthalmo- 
scope by  a  shadow  seen  on  the  background  of 
the  eye,  crescentic  or  circular  in  shape,  and 
shifting  with  the  movements  of  the  mirror ;  the 
condition  may  also  be  recognised  by  examining 
the  corneal  reflex  with  a  Placido's  disc,  and  com- 
paring it  with  that  from  a  normal  cornea. 

The  disease  may  come  to  an  end  spontane- 
ously, or  in  the  worst  cases  a  nebula  may  be 
formed  at  the  apex  of  the  cone  which  is  rather 
below  the  centre  of  the  cornea ;  perforation 
never  occurs. 

The  affection  is  a  rare  one  :  it  attacks  l>oth 
eyes  in  young  adults,  especially  women.  It  is 
atrophic  in  nature,  and  is  due  either  to  some 
developmental  peculiarity  in  the  corneal  tissue, 
nr  to  defective  nutrition  in  the  part  farthest 
removed  from  the  blood-vessels. 

'Treatment.  —  In  the  early  stages  some  im- 
provement may  be  effected  by  prescribing  con- 
cave glasses  with  cylinders,  the  proper  strength 
nf  which  may  be  found  out  by  the  shadow  test : 
these  may  be  used  either  alone  or  combined  with 
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an  opaque  screen  having  a  small  hole  or  narrow 
slit  cut  in  it.  Vision  has  been  improved  in 
many  cases  by  hyperbolic  glasses  as  suggested 
by  liashlmann. 

Of  other  methods  of  treatment  eserine  or 
pilocarpine  used  continuously  has  been  said  to 
reduce  the  conicity,  but  in  most  cases  it  is  of 
no  use. 

Operative  measures,  with  tlie  ol)ject  of  flatten- 
ing the  cone  by  forming  a  resistant  cicatrix  at 
or  near  it,  ai-e  to  be  recommended  where  the 
impairment  of  vision  is  very  great. 

The  ajDcx  of  the  cone  may  be  removed  by 
shaving  it  off  witli  a  (iraefe's  knife  without 
opening  the  anterior  chamber,  and  after  two 
days  touching  the  raw  surface  with  mitigated 
nitrate  of  silver  stick.  An  elliptical  flap  may 
be  removed  from  the  apex  of  the  cone,  and  the 
cornea  afterwards  sutured  ;  a  small  disc  of  the 
outer  layers  of  the  cone  may  be  separated  by  a 
Bowman's  trephine,  and  tlie  surface  allowed  to 
heal  and  contract.  Multiple  punctures  may  be 
made  into  the  apex  of  the  cone  with  a  fine 
needle,  and  repeated  after  some  weeks,  or  the 
galvano-cautery  may  be  used  at  a  very  didl  heat 
to  burn  the  surface  layers  of  the  cornea  ;  if  per- 
foration take  place  during  burning  no  harm  will 
result  to  the  deeper  parts  if  care  be  used,  as 
the  cautery  is  at  once  chilled  by  the  escaping 
aqueous.  This  last  method  has  the  advantage 
of  being  free  from  the  risk  of  infection. 

Hydrophthalinos  (Buphtlialmus). — The  cornea 
undergoes  general  and  progressive  enlargement, 
and  sometimes  becomes  hazy  in  this  affection. 
The  enlargement  is  part  of  a  general  enlarge- 
ment of  the  globe,  and  may  be  looked  upon  as 
congenital  or  infantile  glaucoma. 

Tumours  of  the  Cornea.  —  Tumours  of  the 
cornea  are  rare.  Myxomata,  fibromata,  sarco- 
mata have  been  described  as  well  as  epithelio- 
mata  starting  from  the  limbus,  and  cysts  following 
injuries,  formed  by  the  inclusion  of  cells  from 
other  parts  in  the  corneal  substance. 

Injuries. — Foreign  Bodies  in  the  Cornea. — 
Foreign  bodies,  fragments  of  steel  or  iron,  small 
pieces  of  stone  or  particles  of  ash  from  locomotive 
engines,  imbedded  in  the  cornea,  are  very  com- 
mon accidents,  and  give  rise  to  varying  amomits 
of  pain  and  irritability. 

They  sometimes  remain  for  long  periods  with- 
out exciting  distui'bance,  as  among  those  engaged 
in  metal  grinding,  in  whom  the  cornea  may 
often  be  seen  studded  with  minute  fragments  of 
stone  which  have  been  there  an  indefinite  time. 
Scales  of  seeds  or  the  wing-cases  of  small  insects 
may  adhere  to  the  cornea  by  their  concave 
surfaces. 

Particles  of  steel  or  iron  become  partly  oxi- 
dised, and  the  foreign  body  may  be  often  seen 
surrounded  by  a  brown  ring,  which  consists  of 
sodden  epithelium  impregnated  with  oxide  of 
iron.  This  ring  may  remain  Itehind  after  re- 
moval of  the  particle,  and  continue  to  keep  the 
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eye  irritable.  If  not  removed,  foreign  bodies 
are  generally  cast  off  by  exfoliation  of  the  part 
in  which  they  are  lying  ;  during  the  whole  of 
this  time  the  eye  is  liable  to  infection  at  the 
seat  of  the  injurj^  especially  where  the  lachrymal 
sac  is  not  healthy. 

For  their  removal  the  eye  should  be  thoroughly 
cocainised,  two  drops  of  a  2  per  cent  solution  of 
cocaine  should  be  put  into  the  eye  three  times 
at  intervals  of  a  minute  ;  the  patient  should  be 
seated  facing  a  light,  the  surgeon  standing  be- 
hind him.  The  lids  being  held  open  by  the  left 
index  and  middle  fingers,  the  foreign  body  may 
be  removed,  at  first  by  the  edge  of  a  piece  of 
clean  blotting-paper,  or  if  it  is  imbedded  by  a 
spud  or  needle.  The  ring  of  oxide  round  the 
foreign  body  should  also  be  removed.  If  the 
anterior  chamber  be  penetrated  other  measures 
must  be  taken  to  prevent  the  object  from  being 
pushed  into  the  chamber,  or  the  parts  beneath 
from  being  injured.  If  of  iron  or  steel,  the  at- 
tempt should  be  made  to  remove  it  with  a  strong 
magnet ;  this  is  often  unsuccessful  owing  to 
complete  oxidation  of  the  metal. 

Eserine  should  then  be  used,  one  or  two  drops 
of  a  solution  of  2  gr.  to  the  ounce,  to  contract 
the  pupil  and  protect  the  parts  beneath  from 
injury.  A  keratome  or  broad  needle  should  be 
passed  into  the  anterior  chamber  and  held  against 
the  back  of  the  cornea  behind  the  perforated 
spot  by  an  assistant.  This  will  prevent  the 
foreign  body  being  thrust  into  the  chamber  by 
the  attempts  at  removal  from  the  front  of  the 
cornea  which  must  now  be  continued. 

After  removal  of  any  foreign  body  in  which 
the  corneal  surface  has  been  broken,  a  compress 
should  be  kept  on  till  the  wound  is  healed,  and 
atropine  should  be  used  as  for  the  treatment  of 
a  corneal  ulcer  ;  but  where  the  anterior  chamber 
has  been  opened  the  atropine  should  not  be  used 
until  it  has  become  closed. 

Sometimes  the  track  of  a  perforation  made  by 
a  particle  of  metal  can  be  seen  in  the  cornea 
without  any  trace  of  the  object  itself.  The  iris 
should  be  examined  carefully,  the  pupil  should 
then  be  dilated,  the  lens  minutely  inspected,  and 
the  fundus  systematically  examined  by  the  oph- 
thalmoscope. Finally,  in  cases  of  doubt  or 
difficulty  the  X-rays  may  be  used  to  determine 
the  presence  or  absence  of  a  foreign  body. 

Wounds  of  the  cornea  made  by  blunt  or  jagged 
instruments  are  often  irregular,  and  their  edges 
will  not  come  into  apposition.  If  the  iris  is  pro- 
truding, the  exposed  part  should  be  drawn 
slightly  forward  free  from  the  edges  and  cut  off ; 
the  edges  of  the  cut  iris  should  then  be  tucked 
back.  It  is  not  advisable  to  attempt  to  return 
to  the  interior  of  the  eye  a  piece  of  iris  which 
has  been  bruised  in  the  wound  and  exposed  to 
septic  contamination.  A  very  useful  measure 
in  closing  gaping  wounds  of  the  cornea  is  to 
dissect  up  a  flap  from  the  adjoining  conjunc- 
tiva and  place  it  over  the  wound  in  the  cornea 


after  thoroughly  washing  the  parts  with  an 
irrigator. 

Burns. — After  scalds  by  hot  water,  or  burns 
by  acids  or  alkalies,  the  cornea  looks  steamy  and 
dull.  The  extent  of  the  injury  depends  to  some 
degree  upon  the  nature  of  the  agent  effecting  it  ; 
alkalies,  lime,  or  sulphuric  acid  produce  serious 
and  permanent  damage,  whereas  even  strong- 
nitric  acid  or  blistering  fluid  may  effect  only 
temporary  damage.  In  the  worst  cases  the 
cornea  appears  dry  and  white,  and  is  completely 
anaesthetic ;  this  condition  is  likely  to  end  in 
complete  necrosis.  Lime  burns  are  among  the 
most  common  injuries,  but  fortunately  the  lime 
is  nearly  always  partially  slaked  :  the  full  effect 
of  lime  or  caustic  alkalies  is  produced  A'ery 
slowly,  and  only  as  recovery  takes  place  can  the 
amount  of  cicatrisation  be  appreciated.  In  every 
injury  of  this  kind  the  prognosis  should  at  first 
be  strictly  guarded  even  where  the  change  ap- 
pears to  be  slight  only ;  owing  to  cicatricial 
changes  the  conjunctiva  may  be  drawn  more  or 
less  over  the  cornea,  or  adhesions  may  form 
between  the  lid  and  the  cornea. 

Treatment. — All  trace  of  the  caustic  agent 
should  be  removed ;  treatment  should  be  by 
rest,  a  compress  and  atropine,  a  few  drops  of  a 
solution  of  2  gr.  to  the  ounce  once  a  day.  The 
contractile  cicatrisation  should  be  prevented  as 
far  as  possible  by  putting  in  pure  castor  oil 
three  times  a  day,  and  once  a  day  allowing  free 
movement  of  the  eye  in  all  directions,  carefully 
separating  the  lid  from  the  eye. 

Injuries  of  the  Cornea.  —  Superficial  abrasions 
are  extremely  painful,  and  cause  much  watering 
hypersemia  and  intolerance  of  light  owing  to  the 
friction  of  the  lid  against  the  denuded  surface. 
These  injuries  are  frequently  caused  by  branches 
or  leaves  of  trees,  or  by  the  finger-nail.  The 
loss  of  surface  is  generally  confined  to  the  epi- 
thelial layer,  and  is  not  easily  seen  luiless  we 
examine  the  corneal  reflex. 

Treatment. — The  firm  application  of  a  com- 
press and  atropine,  in  the  form  of  an  ointment 
(4  gr.  to  the  ounce) ;  cocaine  gives  temporary 
relief,  but  the  prolonged  use  of  it  is  likely  to 
produce  softening  of  the  epithelium.  As  sleep 
is  often  impossible  it  may  be  advisable  to  give  a 
hypnotic.  Rest  and  immobility  of  the  eye  for  a 
few  hours  are  enough  to  secure  regeneration  of 
the  ejjithelium. 

Relapses  of  abrasion  are  sometimes  seen  with- 
out any  fresh  injury  {see  "  Relapsing  Bullous 
Keratitis  "). 

Cornet  Player's  Emphysema. 

See  Lungs,  Emphysema  {Inducing  Causes). 

Corn-flour.  See  Di-et  {Vegetable  Foods, 
Cereals) ;  Invalid  Feeding  {Diet  during  Con- 
valescence, Corn-flour). 

Cornu. — Cornu,  literally  a  horn,  means  a 
horn-shaped  process  or  projection,  e.g.  of  a  cavity. 
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such  as  that  of  the  hitcral  ventricle  of  the  brain ; 
thus,  there  are  the  anterior  and  jjosterior  grey 
cornua  of  the  spinal  cord,  the  comua  of  the 
thyroid  cartilage  and  body  and  of  the  thymus 
gland,  the  cornua  of  the  lateral  ventricles  of 
the  brain,  the  cornua  of  the  hyoid  lione,  and 
the  cornua  of  the  uterus. 

Cornutina.— An  active  alkaloid  of  ergot. 
See  Alkaloids. 

Corona  Radiata.  See  Physiology, 
Ner\i)US  System  {(Jerelirnm,  Corona  Radiata)  ; 
Generation,  Female  Organs  of  {Ovaries,  Micro- 
scopic Appeamnceg). 

Coronal  Suture.  See  Labour,  Physio- 
L0(iY  (TliinJ  Fill-tor,  I'usxiinji'r,  Foetal  Head). 

Coronary  Arteries.    See  Heart, 

Physiology  of  (Coronary  Circulation) ;  Heart, 
Myocardium,  Affections  of  {Chronic  Inter- 
stitial Myocarditis,  Arteriosclerosis  of  Coronary 
Arteries) ;  Physiology,  Circulation  {Flow  of 
Blood  through  the  Heart). 

Coroner.  See  Medicine,  Forensic  {Cer- 
titicatiiyn  of  Death,  Procedure  in  Emjland  and 
Wales). 

Corpora.    See  Corpus. 

Corpore    Condupiicato.  —  Birth 

"  with  lindy  (loulilcd  up,"  occurring  very  i-arely 
in  cases  of  transvei'se  jjresentation.  See  Labour, 
Diagnosis  and  Mechanism  {Transverse  Lies, 
Spontaneo  us  Del i  very) . 

Corpulence.    See  Obesity. 

Corpus. — A  l)udy  (plural  corpora)  ;  a  fre- 
quently employed  term  in  anatomy,  e.g.  corpora 
Arantii,  corpus  callosum,  corpora  cavernosa, 
corpus  denticulatum,  corpora  lutea,  corpora 
oryzoidea  (rice-like  bodies  in  joints),  corpora 
quadrigemina,  corpus  striatum,  corpus  vitreum, 
etc. 

Corpuscle. — A  cell,  a  cell-like  body,  or 
an  aggregation  of  cells,  e.g.  red  and  white  blood 
corpuscles  {see  An.emia  ;  Blood,  Cellular  Con- 
stituents) ;  colostrum  corpuscles  {see  Colostrum  ; 
Milk)  ;  corpuscles  of  Grandry,  Krause,  and 
Vater ;  Malpighian  corpuscles ;  Laveran's  cor- 
puscles (.see  Malaria)  ;  Pacinian  corpuscles,  etc. 

Corrigfan's  Button.  See  Cautery 
{Ai-tuiil). 

Corrig-an's  Pulse.  See  Heart,  Myo- 
cardium AND  Endocardium  {Physical  Signs  in 
Different  Forms  of  Heart  Disease,  Pulse  in  Aortic 
Incompetence). 

Corrig'ens. — The  corrigens  is  the  ingredi- 
ent in  a  i)rcsrription  which  cori'ects  the  action 
of  the  basis  or  principal  ingredient.  .See  Pre- 
scribing. 


Corrosive  Sublimate.    .See  Mer 

CURY  {Hydrargyri  Perchtoridum)  ;  Cholera, 
Epidemic  {Diagnosis)  ;  Toxicology  {Corrosive 
Poisoning,  Mercurial  Poisoninq). 

Corsets.  .See  Pregnancy,  Management  ; 
Pelvis,  Peiiineum  and  Pelvic  Floor  {Prolapsus 
Uteri,  Causes);  Puerperium,  Pathology  {Sore 
Nipples,  Predisposing  Causes) ;  Spine,  Surgical 
Affections  of  {Spinal  Caries,  Treatment  by 
Plaster  Jarl-efs). 

Cortex. — The  outer  part  of  the  substance 
of  the  lirain,  the  kidney,  the  ovary,  the  supra- 
renal capsule,  etc.  (see  Brain  ;  Generation, 
Female  Organs  of,  etc.) ;  also  tlie  liark  or  rind, 
e.g.  cortex  sambvci  (sambucus  bark). 

Corti,  Org^an  of.  .SVe  Physiology, 
The  Senses  {Hearing,  Internal  Ear). 

Corybantism.— "  A  state  of  excitement 
(probably  hysterical)  accompanied  hy  choreic 
movements,  fantastic  visual  hallucinations,  and 
sleeplessness  "  (Hack  Tuke) ;  the  name  takes  its 
origin  from  the  corybantes  or  priests  of  Cybele, 
who  behaved  in  a  delirious  fashion  at  their 
celeljrations. 

Coryza.  —  Nasal  catarrh.  .S'ee  Nose, 
Acute  Inflammation  {Acute  Phinitis) ;  Nose, 
Chronic  Inflammation  {Coryza.  in  Children) ; 
Nose,  Nasal  Neuroses  {Coryza.  Vaso-motoria 
Periodica,  Cory-a  (Edematosa) ;  NoSE,  Accessory' 
Sinuses,  Inflammation  {in  Acute  Coryza)  ; 
Atrophy,  Infantile  {Diagnosis,  Syphilitic 
Coryza) ;  Cocaine  {Uses,  Acute  Coryza) ; 
Measles  {Course)  ;  Meningitis,  Epidbjiic 
Ceuebro-Spinal  {Pespiratory  Symptoms). 

CoSCinium. — False  calumba  or  the  dried 
stem  of  Cosriiiiiim  fenesfratum  ;  official  in  the 
Indian  and  Colonial  Addendum  to  the  British 
Pharmacopoeia  ;  it  has  the  same  action  and  uses 
as  ordinary  calumba  root  (i/.  v.),  and  there  are 
three  preparations  of  it,  ^'iz.  the  Infusum 
Coscinii  (dose,  i  to  1  fl.  oz.),  the  Diquor  Coscinii 
Concentratvs  (dose,  -I  to  1  fl.  dr.),  and  the 
Tinctura  Coscinii  (dose,  ^  to  1  fl.  dr.). 

Cosmetics. — Operations  or  medical  ap- 
plications, etc.,  for  the  purpose  of  restoring 
natural  beauty ;  such  a  plastic  procedure  as  the 
repair  of  a  hare-lip  is  a  cosmetic  ojjeration,  and 
various  powders  and  ointments  (some  of  which 
contain  lead)  are  used  for  "  improving "  the 
complexion.  .SVe  Dermatitis  Traumatica  et 
Venenata  {Causal  Agents,  Chemical  Compounds)  ; 
Trades,  Dangerous  {Lead-Poisoning). 

Costa-  or  CostO-. — Costa-  or  costo-  in 
conqjound  words  means  relating  to  a  rib,  thus 
costalgia  is  intercostal  neuralgia,  costo-coracoid 
is  related  to  a  rib  and  to  the  coracoid  process  of 
the  scapula,  etc. 
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Coster's  Paste. — A  paste  containing 
120  grains  of  iodine  dissolved  in  one  fluid  ounce 
of  light  oil  of  wood  tar ;  it  is  sometimes  em- 
ployed as  a  parasiticide  in  cases  of  ringworm. 

Cost  iven  ess.  —  Constipation,  or,  more 
correctly,  a  less  degree  of  intestinal  inefficiency 
than  is  met  with  in  constipation.  See  Con- 
stipation. 

Cotarnina.  —  An  alkaloid,  CjoHjsNOg, 
obtained  from  narcotina  (C22H23NO7)  by  oxida- 
tion ;  its  hydrochloride  is  stypticin  (q-v.).  See 
Alkaloids  ;  Stypticin. 

CotO  Cortex. — Goto  bark  is  a  non-official 
drug,  used  sometimes  to  check  diarrhoea ;  there 
is  a  Tinctura  Goto,  of  which  the  dose  is  10  m. 
every  two  hours  (with  mucilage) ;  the  active 
principle  is  cotoin  (CgaHjgOp,),  a  glucoside,  and 
has  been  used  for  the  same  purpose. 

Cotterill's  Operation.   See  Brain, 

Surgery  OF  (  Wagner' s  Oj^mitio^i,  Modijicationof). 

Cotton  Root  Bark. — GossypU  Radids 
Cortex  or  cotton  root  baric  is  got  from  the 
Go&sypium  herbaceum,  and  is  official  in  the  Indian 
and  Colonial  Addendum  to  the  British  Pharma- 
copoeia ;  its  preparations  are  the  Decoctum 
GossypU  Radicis  Corticis  (dose,  |  to  2  fl.  oz.) 
and  the  Extractum  GossypU  Radicis  Corticis 
Liquidum  (dose,  to  1  fl.  dr.)  ]  it  has  the  action 
and  uses  of  ergot. 

Cotton  -  wool. — Cotton,  Gossypium,  or 
cotton-wool  is  the  hair  of  the  seeds  of  various 
species  of  Gossypium ;  if  the  oil  have  been  re- 
moved it  is  known  as  "  absorbent  cotton-wool  "  ; 
if  not,  as  "  non  -  absorbent  wool."  See  also 
CoLLODiuM  ;  Pyroxylinum  ;  Trades,  Dangerous 
{Textile  Trades,  Cotton  Workers).  Cotton  may 
be  impregnated  with  various  medicinal  sub- 
stances (antiseptic,  hsemostatic),  and  it  is  then 
known  as  iodoform  cotton,  salicylic  cotton, 
iodised  cotton,  sublimated  cotton,  haemostatic 
cotton  (containing  ferric  chloride  and  alum), 
and  Nankeen  cotton  (containing  picric  acid). 

Cotugfno'S  Disease.    See  Sciatica. 

Cotyledon.  See  Foetus  and  Ovum,  De- 
velopment OF  [Placenta  at  Term). 

Cotyloid.  —  Literally,  cotyloid  (from 
KOTvkr],  a  cup,  and  etSos,  resemblance)  means 
cup-like  ;  in  anatomy  it  signifies  relating  to  the 
acetabulum.    See  Hip-Joint,  Diseases. 

Couch  Grass.    See  Agropyrum. 

Couching'. — An  operation  employed  in 
cases  of  cataract  for  breaking  down  the  opaque 
crystalline  lens  {e.g.  by  means  of  a  couching- 
needle)  in  order  to  produce  reclination  or 
absorption.  See  Cataract  {Treatment,  Opera- 
tive, Reclination). 


Cougfh.  See  Aorta,  Thoracic,  Aneurysm 
{Symptoms) ;  Bronchi,  Bronchial  Glands 
{Pressitre  Effects,  Diagnosis) ;  Bronchi,  Bron- 
chitis {Symptoms) ;  Bronchi,  Bronchiectasis 
{Symptoms) ;  Children,  Clinical  Examination 
OF  {Respiratory  System,  The  Cough) ;  Gout 
{Respiratory  System) ;  Hypnotism  ;  Hysteria 
{Disorders  of  Respiratory  Organs,  Cough) ; 
Larynx,  Benign  Growths  of  {Symptoms) ; 
Liver,  Diseases  of  {Heijatoptosis,  Symptoms) ; 
Liver,  Perihepatitis  {Signs  and  Symptoms) ; 
Liver,  Congestion  ;  Lung,  Tuberculosis  of 
{Lung  Symptoms) ;  Lungs,  Emphysema  of 
{Causes) ;  Mediastinum  {Chronic  Mediastinitis, 
Symjytoms) ;  Physiology,  Respiration  {Special 
Respiratory  Movements) ;  Spasm  {Spasmodic 
Cough  or  Cynohex,  Hehetis) ;  Stomach  and  Duo- 
denum, Diseases  op  {General  Symptomatology) ; 
Thyroid  Gland,  Medical  {Exophthalmic  Goitre, 
Symp)toms,  Respiratory  System). — Cough  is  an 
important  symptom  in  many  diseases,  and  may 
constitute  the  chief  complaint  of  the  patient, 
while  in  other  diseases  the  presence  and  char- 
acter of  a  cough  hai'dly  noticed  by  the  patient 
may  give  important  aid  in  diagnosis. 

The  Act  of  Coughing. — Coughing  is  mainly  an 
expiratory  act  in  which  air  is  expelled  explosively 
through  the  mouth.  Air  is  drawn  into  the  chest 
and  shut  in  by  the  closure  of  the  glottis.  The 
intrathoracic  tension  is  increased.  The  gates  of 
the  larynx  are  then  opened,  and  the  imprisoned 
air  escapes  explosively.  The  gates  of  the  larynx 
are  the  true  and  the  false  vocal  cords.  It  is  by 
the  apposition  of  the  false  vocal  cords  that  the 
intrathoracic  tension  can  be  increased  to  a 
sufficient  degree  to  permit  of  an  explosive  cough. 
In  animals,  such  as  the  sheep,  in  which  the 
false  cords  and  the  ventricles  of  Morgagni  are 
undeveloped,  there  is  no  proper  explosion  on 
coughing. 

Cough  may  be  voluntary,  but  is  usually  re- 
flex. When  the  irritation  is  not  too  strong,  the 
impulse  to  cough  can  be  voluntarily  restrained. 

The  impulse  to  cough  commonly  results  from 
irritation  of  some  of  the  branches  of  the  vagus, 
and  may  proceed  from — 

1.  The  respiratory  mucous  membrane  (naso- 
pharynx, larynx,  trachea,  bronchi). 

2.  Aural  irritation,  as  from  foreign  bodies  in 
the  external  meatus,  or  rarely  from  chronic  otitis. 

3.  The  back  of  the  tongue,  through  the  lingual 
branch  of  the  superior  laryngeal  nerve. 

4.  Gastric  irritation — the  "  stomach  cough  " 
which  occurs  in  association  with  chronic 
dyspepsia  both  in  children  and  adults. 

5.  Irritation  of  branches  of  the  vagus  by 
enlarged  bronchial  glands,  or  by  enlarged 
glands,  tumours,  or  abscesses  in  the  mediastinum. 

6.  The  skin,  especially  of  the  throat  and 
chest. 

Apart  from  local  irritation,  cough  may  be 
purely  "nervous." 

The  Clinical  Varieties  of  Cough. — Diseases 
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of  the  Larynx. — In  simple  and  in  membranous 
lai-yngitis  the  cough  is  commonly  hoarse,  bark- 
ing, and  imperfect,  or,  as  is  usually  said,  croupy. 
In  ulceration  or  thickening  of  the  mucous  mem- 
brane of  tlie  larynx  the  cough  may  be  husky 
and  imperfect,  or  may  be  loud  and  clanging. 

When  a  malignant  tumour  or  an  aneurysm 
presses  npon  the  trachea,  or  involves  the  re- 
current laryngeal  nerve,  the  cough  is  commonly 
loud,  resonant,  and  brassy,  and  has  been  com- 
pared to  the  cry  of  a  g;iaider. 

In  paralysis  of  both  vocal  cords  the  patient 
is  unable  to  cough ;  in  abductor  paralysis, 
whether  unilateral  or  bilateral,  the  cough  is 
luiaiTected  ;  in  adductor  paralysis  there  is  per- 
fect cough  combined  with  aphonia. 

Diseases  of  the  Lungs.  —  In  bronchitis  the 
cough  is  at  first  short  and  dry,  and  may  be 
painful ;  as  secretion  increases  it  becomes  moist, 
and  may  be  pai'oxysmal.  Severe  paroxysmal 
cough  may  be  present  in  fibroid  2^ht}dsis,  and, 
more  characteristically,  in  bronchiectasis.  In 
phthisis  cough  is  one  of  the  early  symptoms. 
At  first  it  is  dry  and  hacking ;  later  it  becomes 
loose,  and  is  attended  with  muco-purulent  or 
purulent  expectoration.  When  cavities  develop 
the  cough  may  become  paroxysmal,  and  is  often 
most  severe  in  the  morning.  Occasionally 
advanced,  and  even  advancing,  phthisis  may  be 
present  with  entire  or  almost  entire  absence  of 
cough.  This  occurs  especially  in  lunatic  patients. 
In  /meunionia  the  cough  is  frequent,  short,  dry, 
restrained,  and  associated  with  severe  pain  in 
the  side.  In  acute  pleurisy  cough  is  usually, 
but  not  always,  present.  It  is  seldom  so  dis- 
tressing as  in  acute  pneumonia. 

The  paroxysmal  cough  of  pertussis  is  very 
characteristic.  A  series  of  coughs  follow  each 
other  so  rapidly  that  no  inspiration  can  occur. 
The  patient  becomes  cyanosed,  the  veins  of  the 
forehead  and  scalp  Ijcconie  distended,  the  eyes 
become  prominent,  and  the  tongue  is  often  pro- 
truded. Bleeding  from  the  nose  may  occur. 
At  last  a  sudden  inspiration  takes  place  with  a 
loud  whoop.  This  may  be  followed  immediately 
by  a  second  or  by  several  series  of  coughs  and 
whoops  before  the  paroxysm  is  over.  At  the 
end  of  the  paroxysm  a  quantity  of  mucus  is 
generally  expelled  with  some  violence,  and  in 
young  children  vomiting  is  usual.  During  the 
paroxysm  the  child  seizes  hold  of  its  nui-se  or  of 
some  piece  of  furniture  for  support,  in  order 
to  give  purchase  to  the  accessory  muscles  of 
respiration.  In  pertussis  the  cougli  is  apt  to  be 
most  troublesome  at  night. 

Enlarged  glands  at  the  root  of  the  lung  may 
give  rise  to  very  severe  and  persistent  coughing, 
sometimes  paroxysmal  in  character,  either  by 
pressure  on  a  bronchus  or  by  irritation  of 
branches  of  the  vagus.  When  symptoms  of 
pressure  on  a  bronchus  are  absent  it  is  often 
difficult  to  make  out  the  cause  of  the  cough. 
Eustace  Smith  has  called  attention  to  a  physical 


sign  often  met  with  in  these  cases.  If  the 
child  is  made  to  throw  tlie  head  as  far  back  as 
possible,  a  limit  is  heard  on  auscultation  over 
the  manubriinn  sterni  which  disappears  when 
the  head  is  brought  forward  again.  He  attri- 
butes the  murnuir  to  pressure  on  the  left 
innominate  vein. 

It  must  never  be  forgotten  that  the  irritation 
of  the  pulmonary  branches  of  the  vagus  giving 
rise  to  cough  may  itself  be  secondary  to  some 
otlier  condition  ;  for  example,  measles,  typhoid 
fever,  or  some  other  infectious  disease ;  to 
chronic  heart  disease  or  to  Bright's  disease. 

Diseases  of  the  Heart. — Pericarditis  is  some- 
times attended  by  a  hard  painful  cough. 
Valvular  disease,  and  especially  mitral  stenosis 
and  mitral  incompetence  during  the  stage  of 
failing  compensation,  are  accompanied  by  cough, 
often  with  watery  or  blood-stained  expectoration. 

Aneurysm  of  the  aorta  may  give  rise  to  very 
distressing  cough,  either  by  direct  pressure  on 
trachea  or  bronchus,  or  by  irritation  of  the 
recurrent  laryngeal  nerve. 

Any  condition  in  which  the  heart's  action  is 
feeble,  and  where  consequently  the  circulation 
through  the  lung  is  carried  on  imperfectly,  may 
give  rise  to  a  troublesome  cough. 

Diseases  of  the  Abdominal  Viscera.  —  The 
"  stomach  cough "  associated  with  indigestion 
has  already  been  mentioned.  The  existence  of 
a  true  "stomach  cough"  has  l)een  doubted,  and 
it  may  lie  admitted  that  such  a  diagnosis  may 
legitimately  be  regarded  with  some  scepticism. 
In  many  cases  of  the  kind  the  cough  appears  to 
be  due  to  pharyngeal  irritation  associated  with 
the  dyspepsia.  The  irritation  produced  by 
entozoa  is  said  occasionally  to  give  rise  to  cough. 
Cough  may  be  present  in  pathological  condi- 
tions of  the  ovaries  and  tubes,  and  pregnancy  is 
also  regarded  as  an  occasional  cause. 

Nervous  Cough. — The  term  "  nervous  cough  " 
may  be  applied  to  all  forms  of  cough  in  which 
no  cause  of  local  irritation  can  be  discovered. 
Nervous  cough  may  be  a  mere  habit,  more 
annoying  to  the  hearer  than  to  the  subject. 
Its  occurrence  is  often  associated  with  emotion, 
I^articularly  the  emotion  of  speaking  in  public. 
Some  forms  of  nervous  cough  have  already  been 
referred  to. 

Hysterical  cough  is  comparatively  common  in 
cases  of  hysteria.  It  may  be  very  severe  and 
persistent,  and  give  rise  to  serious  apprehensions 
as  to  the  condition  of  the  lungs. 

The  periodical  night  cough  occurs  in  children. 
The  cough  comes  on  in  paroxysms  about  the 
middle  of  the  night,  and  may  last  for  several 
hours.  It  is  probably  often  due  to  irritation  of 
the  vagus  b}'  enlarged  lymph  nodes. 

About  the  time  of  pidjerty  a  loud  barking 
cough,  recurring  at  frequent  intervals,  is  not 
uncommon  in  boys  of  neurotic  constitution. 

Diagnosis.  —  Some  forms  of  cough,  such  as 
the  cough  of  pertussis  or  of  aneurysm,  are  very 
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characteristic,  and  many  more  are  easily  traced 
to  their  origin.  The  difficulty  in  diagnosis  is 
greatest  where  no  obvious  disease  of  the  pharynx, 
larynx,  ti-achea,  bronchi,  or  lungs  can  be  made 
out,  nor  of  the  heart  or  aorta.  Such  cases 
should  not  be  too  quickly  set  down  as  nervous. 
Repeated  examination  should  be  made  of  all 
possible  sites  of  local  irritation.  In  children  the 
ears  and  the  naso-pharynx  shoidd  be  carefully 
examined,  and  the  possibility  of  enlargement  of 
glands  of  the  tracheo-bronchial  group  must  be 
borne  in  mind.  The  family  history  should  also 
be  inquired  into,  especially  with  reference  to 
any  tendency  to  tuberculosis  or  neurosis. 
Hj'sterical  cough  may  be  present  in  either 
children  or  adults.  In  women  the  possibility 
of  pregnancy  or  of  pelvic  disease  being  re- 
sponsible must  be  considered.  In  adults,  and 
especially  in  elderly  patients,  any  evidence  of 
feebleness  of  the  circulation,  such  as  weakness 
of  the  pulse  or  coldness  of  the  extremities,  is  of 
importance. 

Treatment. — The  treatment  of  cough  due  to 
diseases  of  the  respiratory  organs  or  of  the 
heart  and  aorta  will  be  found  detailed  under 
the  appropriate  headings.  Excluding  these,  the 
throat  will  frequently  be  found  to  be  the  seat 
of  irritation,  and  pharyngitis,  enlarged  tonsils, 
or  elongated  uvula  will  require  local  treatment. 
Gargles,  sprays,  pigments,  pastilles,  are  all 
useful  in  suitable  cases.  The  great  benefit  often 
to  be  derived  from  constitutional  treatment,  sea- 
bathing, and  an  outdoor  life  is  not  always 
sufficiently  recognised. 

Inhalations  are  of  value  when  the  irritation 
proceeds  from  the  larynx,  and  the  use  of  the 
bronchitis  kettle  and  copious  warm  alkaline 
drinks  are  most  valuable  adjuvants  in  all  con- 
ditions where  the  cough  is  aggravated  by  scanti- 
ness or  viscidity  of  the  expectoration. 

"  Ear  "  cough  usually  disappears  immediately 
on  the  removal  of  the  cause  of  the  local  irrita- 
tion, often  a  plug  of  wax  or  a  foreign  body,  such 
as  a  bead,  inserted  in  the  ear  by  the  patient. 

"  Stomach "  cough  is  to  be  treated  by  a 
suitable  dietary,  and  the  use  of  gastric  sedatives 
such  as  bismuth  and  hydrocyanic  acid. 

The  barking  cough  of  puberty  is  best  treated 
by  a  plain  but  sufficient  dietary,  active  out- 
door exercise,  early  hours,  and  the  use  of 
tonics.  Sir  Andrew  Clark  was  in  the  habit  of 
ordering  the  syrup  of  the  bromide  of  iron,  with 
small  doses  of  arsenic. 

The  danger  attending  the  indiscriminate  and 
injudicious  use  of  sedatives  and  narcotics 
(especially  opiates)  in  the  treatment  of  cough, 
and  the  disastrous  consequences  which  may 
result  in  young  children  and  elderly  patients 
especially,  are  pretty  generally  recognised. 
Nevertheless,  it  must  not  be  forgotten  that 
severe  and  prolonged  coughing,  coughing  out  of 
all  proportion  to  the  amount  of  the  expectoration, 
if  unrestrained,  involves  a  great  strain  on  the 


lung,  and  may  result  in  serious  mischief  to  the 
lung  tissue.  Where  a  sedative  is  required  small 
doses  of  chloral  or  of  the  bromides  are  often 
preferable  to  opiates.  Children  are  not  infre- 
quently kept  awake  by  an  irritative  cough  which 
can  be  at  once  relieved  by  a  few  grains  of 
chloral. 

The  bromides  are  of  value  in  all  forms  of 
paroxysmal  cough,  and  ammonium  bromide  has 
long  been  a  favourite  remedy  in  pertussis.  Some 
cases  of  pertussis  are  greatly  relieved  by  antipyrin 
in  doses  of  about  1  grain  for  each  year  of  the 
child's  age. 

In  elderly  patients  a  chronic  cough  associated 
with  slight  bronchial  catarrh  or  congestion  of 
the  bases,  and  which  has  failed  to  benefit  by  the 
usual  remedies,  will  often  disappear  under  a 
course  of  digitalis  in  small  doses.  Strychnine 
is  also  of  value  in  some  of  these  cases. 

CoulOinb.  —  The  quantity  of  electricity 
developed  by  a  current  of  1  ampere  ;  the  amount 
produced  by  an  electro-motive  force  of  1  volt 
acting  for  1  second  against  1  ohm  of  resistance ; 
the  practical  unit  of  electric  quantity ;  named 
after  Coulomb,  a  French  electrician. 

Counter  Irritation.— The  attempt  to 

diminish  some  internal  morbid  action,  such  as 
inflammation  of  an  organ,  by  applying  irritation 
externally;  "derivation  by  irritation."  See 
Caustics  ;  Cautery. 

Counter  Opening:. — A  second  opening 
made  into  an  abscess  cavity  or  other  accumu- 
lation of  fluid,  usually  at  a  distance  from  the 
first  opening,  in  order  more  easily  and  thoroughly 
to  drain  the  cavity. 

Country  Fever.— A  "continued  ther- 
mic fever  "  occurring  in  the  Carolinas,  supposed 
to  be  due  to  the  prolonged  action  of  high  tem- 
peratures, but  often  mistaken  for  malaria  or 
typhoid  fever;  sunstroke  (q-v.). 

Coup-de-SOleii.    See  Sunstroke. 

"Courses."  See  Menstruation  and  its 
Disorders  ( Teruiinolofii/). 

Court  Evidence.  See  Medicine, 
Forensic  {Post-mortem  Rejwrts,  and  Examina- 
tions). 

CourvOisier'S  Law.  —  Concerns  the 
state  of  the  gall-bladder  in  common  bile-duct 
obstruction.  It  is  that,  with  some  exceptions, 
when  obstruction  of  the  common  bile-duct  is 
due  to  calculus  the  gall-bladder  is  not  enlarged  ; 
whereas  in  obstruction  due  to  other  causes, 
notably  malignant  disease,  enlargement  is  the 
rule.  Persistent  jaundice,  therefore,  with  a 
distended  gall-bladder,  according  to  this  "  law  " 
indicates  usually  malignant  disease. 

COUVeUSe.  —  An   apparatus,    usually  a 


COUVEUSE 


247 


wooden  or  metal  liox,  with  appliances  (hot 
hottles,  or  cavity  containing  hot  water)  for 
maintaining  a  constant  temperature,  used  for 
the  rearing  of  delicate  or  premature  infants ;  an 
incubator.    See  Pre:mature  Infants. 

Cowls.  See  Ventii^ation  and  Warming 
(  V'icini/n  Of  J'Jd-trartion  Systems,  Cow/s). 

COWperitiS. — TntlammatiDn  (if  Cowper's 
glaH<ls  ('/.''.). 

Cowper's  Glands.  See  Urethra, 
DisicAsKs  III'  (Aiiat'iiii  I/,  M'lli  Cretlira). 

CowpOX.    See  Vaccinatk  iN. 

Cow-sheds. — A  cow-shed  is  any  dairy 
in  which  milking  cows  are  kept;  it  shall  lie 
sutiiciently  lighted  and  ventilated,  and  shall 
provide  a  minimum  space  of  800  cubic  feet  per 
cow  ;  its  drains  shall  be  trapped,  and  it  shall 
be  provided  with  water-tap  and  hose  for  thorough 
and  frequent  cleansing  ;  the  floor  sball  be  of  an 
iinpei'vious  material  (concrete)  and  properly 
slojied  and  drained.  The  roof  and  walls  shall 
be  lime- washed  (say,  twice  a  year)  ;  and  the 
shed  should  not  be  nearer  a  human  habitation 
than  100  feet.    See  Milk  {Industrial). 

Cow's  Milk.  <SVe]\riLiv  ;  Infant  Feeding 
(Artijicidl)  ;  Invalid  Feeding  {Milk  and  its 
I'rntlucts) ;  etc. 

COXalg^ia. — Pain  in  the  hip;  also  hii> 
joint  disease.  See  Appendix  Vermiformis, 
Appendicitis  {Diagnosis) ;  Hysteria  {IIysterie(d 
Crxralf/ia) ;  Hysteria  {Infantile)  ;  Lumbago 
( Differential  Diaepujsis). 

Coxa  Vara. — A  deformity  due  to  incurva- 
tion of  the  neck  (or  upper  part  of  the  shaft) 
of  the  femur,  characterised  by  stiffness  of  the 
hip,  limping,  shortening  of  the  limb,  prominence 
of  the  trochanter  and  displacement  of  it  above 
Nelaton's  line,  and  diminution  or  loss  of 
abduction.  See  Deformities  {Le;/  and  Thiijli, 
(_'<ij:a  Vara).  Co.ia  ('fA/a  is  also  a  deformity  of 
the  neck  (if  the  femur,  but  in  this  case  there  is 
loss  of  adduction.  See(dsrj  Hip-Joint,  Injuries 
of  {Cnxa  Vara);  Hip -Joint,  Di.seases  of 
{Diai/nnsis)  ;  Rickets  {Clinical  Featnres). 

Coxitis. — Inflammation  of  the  hip-joint. 
Set-  I  >Fi'(_iitMriTES  {Congenital  Dislocation  of  Hip, 
Diagnosis) ;  Hip-Joint,  Diseases  of  ;  Riieuiia- 

TIS.M,  IvIIErMAT(ITI)  AuTIIHITIS. 

Cracked -Pot  Sound.  >V'  l-iair 
(Bruit  de  -pot  fele) ;  Pneumonia,  Clinical  {Plii/si- 
c/d  Signs,  Bed  Ilepatisation). 

Cramp. — Spasm  of  a  muscle  or  group  of 
muscles,  accompanied  by  pain  ;  it  is  conmion 
as  a  neurosis  of  profession  or  of  employment,  as 
writer's  cramp  (scrivener's  palsy),  pianist's 
cramp,    tailor's    cramp,    shoemaker's  cramp, 


telegraphist's  cramp,  milkmaid's  cramp,  motor- 
ist's cramj^,  coachman's  cramp,  etc.,  etc.  See 
Alcoholism  {Motor  Variations,  Spasm) ;  Chol- 
era, Epidemic  {Symptoms,  Cramps) ;  Diabetes 
Mellitus  {Nervous  System) ;  ({out  {Acute, 
Premonitions);  Gout  {Irregular,  Xervous  System); 
Muscles,  Diseases  of  ( V(tsc'ular  Distur'hance) ; 
Spasm  {Physiology,  Cramp);  Stojiacii  and 
Duodenum,  Diseases  {General  Symptomatology, 
Remote  SympAoms) ;  Tetany  {Motor  Symptoms) ; 
Thyroid  Gland,  Medical  {Exejphthfd mic  Goitre, 
Nervous  Symptoms). 

Crania    Prog^enea.     See  Cranium 

PROGENIL'M. 

Cranial  Nerves.  See  Brain,  Physio- 
logy (IF  (Cranial  Ncrnrs)  ;  PHYSIOLOGY',  NeRVOUS 
System  {Medulla,  Oldongata  and  Cranial  Nerves). 
See  also  Nose  {for  First  Nerve) ;  Retina  and 
Optic  Nerve  {  for  Second  Nerve)  ;  Ocular 
Muscles,  Affections  of  {for  Third,  Fourth, 
and  Sixth  Nerves) ;  Fifth  Nerve,  Affections 
OF  ;  Facial  Nerve,  Paralysis  {  for  Seventh 
Nerve) ;  Auditory  Nerve  and  Labyrinth  {for 
Eighth  Nerve) ;  Glosso-Pharyngeal  Nerve  {for 
Ninth  Nerve) ;  Vagus  Nerve  {for  Tenth  Nerve)  ; 
Spinal  Accessory  Nerve  {for  Eleventh  Nerve) ; 
Hypoglossal  Nerve  {for  Twelfth  Nerve). 

Cranio-.  —  In  comjiound  words  cranio- 
(Gr.  Kpaviov,  skull)  signifies  relating  to  the 
skull.  Craniectomy,  for  instance,  is  removal 
of  a  piece  of  the  cranial  vault  to  allow  growth 
of  the  brain  ;  cranioclast  is  a  head-crusher  and 
extractor,  used  in  obstetrics,  having  a  solid 
blade  which  is  passed  inside  the  cranium,  and 
a  fenestrated  one  which  is  applied  outside  {see 
Labour,  Operations,  Embryotomy) ;  craniometry 
is  the  science  of  measuring  crania ;  craniopagvs 
is  a  teratological  type  of  double  monster  in 
which  the  twins  are  united  by  the  heads,  the 
union  being  either  liy  the  occiputs  (iniopagus), 
or  by  the  frontal  regions  (metopagus),  or  by 
the  sinciputs  (acrocephalopagus)  ;  the  cranio- 
pjharyngeal  canal  is  a  passage  leading  (in  the 
embryo)  from  the  pharjuix  through  the  sphenoid 
bone  into  the  cranium,  and  is  a  renmant  of  the 
diverticulum  of  the  pituitary  body  ;  craujosiliisis 
is  a  defective  {split)  state  of  the  cranium  in  which 
the  brain  is  exposed  ;  cranio.i:tegnosis  is  contrac- 
tion of  the  slvuU  ;  craniosto-fis  is  premature 
ossification  of  the  sutures  of  the  cranial  vault ; 
eraniotabes  (or  craniomalacia)  is  a  morbid  con- 
dition (rachitic)  of  the  cranium  in  which  the 
vault  bones  (especially  the  occiput)  are  thinned 
in  places  and  give  a  sensation  of  yielding  or 
crackling  to  tlie  finger  {see  Bone,  Diseases, 
Inherited  Syphilis;  Rickets,  Clinical  Features, 
Head)  ;  craniotomy  is  the  operation  of  perforat- 
ing the  cranial  vault  so  as  to  diminish  the  size 
of  the  cranium  in  difficult  cases  of  labour  {see 
Labour,  Operations,  Embryotomy). 
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Craniuin.  See  Brain,  Surgery  of 
{Trephining) ;  Insanity,  Pathology  of  {Patho- 
logical Anatomy,  The  Skull) ;  Labour,  Diagnosis 
and  Mechanism  {Moulding  of  the  Fatal  Head) ; 
Physiognomy  and  Expression  {Cranium)  ; 
Scalp. 

Cranium  Progenium. —Abnormal 

projection  of  the  lower  jaw,  due  to  increase  in 
its  size  or  to  defective  growth  of  the  upper  jaw, 
with  narrowing  of  the  face,  etc.  See  Insanity, 
Pathology  of  {SJcidl). 

Cra.nsa.C.  See  Balneology  {France, 
Calcareous). 

Crapulence. — Intemperance  in  eating 
or  drinking,  and  the  effects  of  such  intemperance 
(Latin,  crapula,  intoxication ;  Greek,  KpaiirdXr], 
a  drunken  headache). 

CrasiS.  —  Constitution  or  temperament 
(Gr.  Kfm(Tii,  mixture). 

CraSSamentum.  —  The  thick,  jelly- 
like part  of  coagulated  blood,  consisting  of  the 
blood  corpuscles  and  the  fibrin ;  the  clot  (Latin, 
crassare,  to  thicken). 

Cratomania. — A  form  of  insanity  char- 
acterised by  the  mania  of  power  or  superiority 
(Gr.  K/jttTos,  strength  ;  /xai'ta,  madness). 

Craw-craw.  See  Filariasis  {Filaria 
Ferstans) ;  Skin  Diseases  of  the  Tropics  {Skin 
Diseases  of  Bacterial  Origin,  Cr-aw-craw). — A 
parasitic  skin  disease  of  West  Africa  (Dutch, 
kraauwen,  to  scratch). 

Cream.  See  Diet  {Milk  audits  Products) ; 
Infant  Feeding  {Artificial  Feeding,  Cream) ; 
Invalid  Feeding  {Food  for  the  Aged,  Milk  and 
Cream) ;  Milk  {Dietetic)  ;  Physiology,  Food 
and  Digestion  {Butter  and.  Cream). 

Cream  of  Tartar.  See  Potash  and 
ITS  Salts  {Potassii  Tartras  Acidus). 

Creamery.  See  Milk  {Industrial, 
Creamery). 

Creat. — Indian  chiretta  or  Andrographis 
pjanicnlata.    See  Andrographis. 

Creat  in.  —  An  alkaloid  or  extractive 
(methyl-guanidin-acetic  acid,  C4lIgN.,02)  occur- 
ring in  muscle,  and  exci'eted  in  the  urine  in  the 
form  of  creatinin  (C^H-NgO),  which  is  creatin 
which  has  lost  a  molecule  of  water.  Creatin- 
cemia  is  the  moi-bid  state  ascribed  to  excess  of 
creatin  in  the  blood.  See  Physiology,  Tissues 
{Chemistry  of  Muscle,  Extractives) ;  Physiology, 
The  Blood  {Plasma  and  Serum) ;  Physiology, 
Food  and  Digestion  {Flesh) ;  Physiology, 
Excretion  {Urine,  Nitrogenous  Substances, 
Creatinin). 


Crede  iVIethod.— (I)  The  Crede  method 
of  placental  expression  is  carried  out  by  seizing 
the  fundus  uteri  (through  the  abdominal  walls) 
with  both  hands  and  squeezing  it  firmly  down- 
wards and  backwards  towards  the  pelvic  inlet. 
(2)  The  Crede  prophylactic  treatment  of  the 
eyes  of  the  child  at  birth  consists  in  dropping 
one  or  two  drops  of  a  2  per  cent  solution  of 
silver  nitrate  into  the  conjunctival  sac  of  each 
ej'e ;  in  this  way  the  risks  of  o^jhthalmia  neona- 
torum have  been  greatly  lessened ;  but  it  is  not 
necessary  always  to  use  the  silver  nitrate  solu- 
tion, boracic  lotion  or  distilled  water  may  suffice. 

Creduiitas.  —  The  condition  of  being 
easily  duj^ed  or  persuaded  ;  regarded  as  a 
variety  of  moria  imbecilis  or  idiotism. 

Creepi  ng'  Eru  ption. — Larva  migrans ; 
a  skin  eruption,  characterised  by  a  raised  red 
line  which  may  travel  quickly  over  the  body, 
due  to  the  larva  of  the  horse  bot-fly  {Gastrophilus 
ei/ui)  ;  dermamyiasis  linearis  migrans  cestrosa. 

"  Creeps."  —  Extraordinary  restlessness 
and  irritability,  with  wakefulness,  dry  skin, 
thirst,  and  the  sensation  of  fulness  in  the  limbs, 
due  to  fatigue  (bodily  or  mental),  etc.  ;  the 
"  fidgets  "  or  dysphoria. 

Cremaster. — The  suspensory  muscle  of 
the  testicle,  having  (in  the  human  subject)  only 
slight  power  of  drawing  that  organ  up  towards 
the  inguinal  canal ;  the  name  is  derived  from 
the  Greek  Kpe/iuv,  to  suspend. 

Cremation. — The  reduction  of  the  corpse 
to  ashes  by  burning  in  a  close  furnace  ;  this 
mode  of  disposing  of  the  dead,  which  is  prefer- 
able to  earth -burial,  if  properly  carried  out, 
seems  to  have  been  first  practised  in  Europe 
(in  Italy)  in  1869;  the  Cremation  Society  of 
England  was  formed  in  1874  with  Sir  Henry 
Thompson  as  its  first  president,  and,  after  some 
legal  difficulties  had  been  overcome,  a  crema- 
torium was  established  at  Woking  and  cremations 
successfully  carried  out ;  a  Cremation  Act  was 
passed  in  1902,  and  there  are  now  crematoria  at 
Glasgow,  Manchester,  Liverpool,  Birmingham, 
Hull,  Leicester,  Hendon,  and  Darlington,  as  well 
as  at  Woking  ;  the  furnace  used  may  be  either 
reverberatory  (a  flame  playing  on  the  dead  body) 
or  regenerative  (gas  from  coke  being  burned  in 
the  chamber),  and  the  whole  process  can  be  per- 
formed in  less  than  two  hours ;  the  cost  is  still 
considerable,  but  could  be  greatly  reduced  if  the 
practice  of  cremation  were  common.  It  has  been 
feared  that  this  mode  of  getting  rid  of  the  dead 
body  might  check  the  detection  of  crime,  but 
with  proper  precautions  this  is  unlikely. 

Cremometer.  —  A  graduated  cylinder 
showing  the  percentage  of  cream  rising  spon- 
taneously to  the  surface  of  the  milk.  See  Milk 
{Examination). 
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C  re  m  O  ra.  — Pharmaceutical  preparations 
(for  external  use)  containing  glycerine  or  vaseline 
as  a  basis  ;  creams  (Latin,  cremor,  milk),  such  as 
Ha-.eiim  Cream  (E.  W.  and  Co.). 

Creolin. — A  dark  syrupy  liquid,  obtained 
from  the  dry  distillation  of  coal,  consisting 
largely  of  coal  tar,  fatty  acids,  and  resins,  and 
forming  a  white  emulsion  witii  water ;  it  is 
germicidal  and  is  therefore  used  as  an  antiseptic  ; 
it  is  contained  in  Jeyes'  disinfectant. 

CreOSOta.1. — Carbonate  of  creosote,  an  oil 
sometimes  used  in  place  of  creosote  and  in  the 
same  dose  ;  it  is  not  so  likely  to  produce  indi- 
gestion.   See  Creosote. 

Creosote.  See  Bronchi,  Bronchiectasis 
{ Treat inc lit,  Creosote)  ;  LuNG,  Tuberculosis 
{Treatment,  Creosote  and  its  Congeners) ;  Phar- 
macology ;  Prescribing  ;  Toxicology  (Organic 
Poisons,  Creosote). — Creosotum  (Gr.  Kpias,  flesh, 
and  fTM^eiv,  to  preserve)  or  creosote  is  an 
oily  liquid,  witli  a  peculiar  smell,  obtained  by 
the  distillation  of  wood  tar  {Fix  Li.ijuida), 
and  consists  of  a  mixture  of  creosol  (CgHj^iO,,), 
cresol  (C-HgO),  oxycresol,  methijlcresol ,  gtiaiarol 
(C-HgO.,),  etc.  (Creosote  from  coal  tar  difters 
from  the  above  in  certain  particulars.)  Creosote 
is  incompatible  with  oxide  of  silver,  forming 
with  it  an  exjilosive  mixture.  The  dose  of 
creosote  is  1  to  5  m.,  and  the  drug  is  best  given 
suspended  in  mucilage,  as  a  pill,  or  in  capsules 
(diluted  with  almond  oil).  The  official  prepara- 
tions are  the  Mistura  Creosoti  (dose,  i  to  1  fl. 
oz.)  and  the  UnguentHin  Creosoti.  The  drug  is 
useful  in  obstinate  vomiting,  in  some  forms  of 
<liarrhu}a,  in  typhoid  fever,  and  in  fermentative 
dyspepsia,  acting  as  an  antiseptic ;  it  is  also 
slightly  anresthetic  and  styptic,  and  has  been 
commonly  used  in  toothache  (cotton-wool  plug 
soaked  in  it  being  applied  to  the  tooth).  Of  late 
years  it  has  been  much  lauded  as  a  remedy  in 
phthisis  and  Vn'onchiectasis,  as  an  inlialation. 

Crepitus.  —  The  grating  or  crackling 
sovnid  or  feeling  produced  when  the  ends  of  a 
fractured  bone  are  rubbed  together  (during 
manipulation).  Crepitant  rales  are  the  crack- 
ling sounds  heard  over  the  lungs  in  pneumonia. 
See  Fractures  {Methods  of  Examination)  ; 
Pneumonia,  Clinical  (I'/u/xira/  Signs). 

Crescent     Bodies.        See  Malaria 

{Mala  rial  Pa  rasiti  ). 

Cresol. —Tolyl  alcohol  (C-H-OH),  one  of 
the  hydroxytoluenes,  found  in  tlu'ee  isomeric 
forms  (orthocresol,  metacresol,  and  paracresol). 
Cresolsulphonic  acid  (C,.H^(.S0.5H)CH.,)  is  formed 
from  it  by  the  substitution  of  the  molecule 
80.,(^H  for  hydrogen. 

Crest.  —  A  ridge  or  crest  or  ridge -like 
structure,  such  as  the  crest  of  the  ilium  or  of 
the  tibia. 


Cresyi.  —  The  radicle  of  cresol  (C-H-) 
or  methyl  -  phenyl.  Cresol  is  regarded  as 
cresylic  acid ;  cresyi  alcohol  has  the  formula 
C„H,(0H)CH3. 

Creta..    See  Calcium  and  its  Salts. 

Cretan  Fever.  See  Unuulant  Feveil 
Cretinism. 
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See  also  Head  {in  Cretinism) ;  Insanity, 
Etiology  of  {Etiological  Varieties)  ;  Thyroid 
Gland,  Medical  {Thryoidectomy) ;  Mental 
Deficiency  {Cretinoid  Cases) ;  Sleep,  Normal 
and  Morbid  {Morbid  Somnolence  in  Cretins). 

Definition. — Cretinism  (congenital  myxaxlema) 
is  the  peculiar  condition  of  arrested  l)odily 
and  mental  growth  and  development,  witli  in- 
creasing deformity  and  debility,  which  re.-sults 
from  a  congenital  deficiency  of  thyroid  secretion 
due  either  to  ab.sence  of  the  gland  or  to  some 
morbid  change  interfering  with  its  function. 

Tiie  name  is  also  generally,  and  perhaps  con- 
veniently, applied  to  the  cases  where  defective 
action  of  the  thyroid  begins  in  early  childhood 
(juvenile  myxcedema). 

Causation.  —  Tliat  the  essential  cause  of 
cretinism  is  deficiency  of  the  tliyroid  secretion 
is  now  an  accepted  fact.  The  morbid  influences, 
however,  which  lead  to  disease  or  atroj^hy  of 
the  thyroid  gland,  and  thus  aboli.sh  its  secretion, 
are  still  to  a  large  extent  unknown.  They  are 
probably  different  in  the  endemic  and  sporadic 
forms  of  the  disease. 

Endemic  cretinism  is  generally  met  with  in 
mountainous  districts.  It  is  always  associated 
in  distribution  with  endemic  goitre,  and  a  large 
proportion  of  deaf  and  dumb  children  are  found 
in  the  same  districts  and  families.  The  cause 
of  these  three  conditions  is  evidently  the  same, 
and  is  known  to  be  present  in  the  drinking 
water.  It  is,  in  all  proljability,  a  micro-organism 
(Kocher),  although  this  has  not  yet  been  ab- 
solutely proved. 

All  inquiries  into  the  primary  cause  of  sporadic 
cretinism  have  hitherto  had  only  negative  results. 
The  disease  very  often  occurs  in  large  and  other- 
wise healthy  families.  Two  or  more  cases  are, 
however,  sometimes  found  in  one  family,  and  it  is 
also  not  very  uncommon  for  cases  of  infantilism, 
achondroplasia,  and  other  forms  of  dwarfing  to 
be  present  among  the  brothers  and  sisters. 

In  cases  of  juvenile  myxoedema  there  is  often 
a  history  of  one  of  the  infectious  diseases  having 
occurred  shortly  before  the  symptoms  were 
noticed. 

Distribution. — Endemic  cretinism  is  almost 
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unknown  in  Great  Britain,  but  a  few  cases 
are  to  be  met  with,  especially  in  Derbyshire, 
Somersetshire,  Yorkshire,  and  AVestmoreland. 
It  occurs  to  a  considerable  extent  in  the  moun- 
tainous regions  of  Europe,  especially  in  Switzer- 
land, France,  and  Italy,  and  has  been  reported 
as  prevalent  in  various  parts  of  North  and 
South  America,  China,  India,  Madagascar,  etc. 

Sporadic  cretinism  is  a  comparatively  rare 
disease,  but  cases  of  it  have  been  reported  from 
nearly  every  quarter  of  the  world.  There  seems 
no  reason  to  connect  its  occurrence  with  the 
physical  characters  of  the  district  in  which  it  is 
found. 

Description. — Infancy. — Even  in  severe  cases 
of  cretinism  there  seems  to  be  very  little  wrong 
with  the  child  at  birth.  If  the  mother  is  ob- 
servant, however,  she  soon  notices  that  the 
baby  is  backward  and  apathetic — crying  and 
laughing  verj'  little,  and  that  the  bowels  ai'e 
obstinately  constipated,  also  often  that  the 
tongue  seems  too  large. 

On  e.mmining  the  infant  ci'etin  we  are  struck 
by  his  puffy,  expressionless  face  and  wrinkled 
forehead  (Fig.  1),  and  on  measurement  he  is 
found  to  be  undergrown,  although  as  yet  there 
is  no  noticeable  disproportion  between  the 
trunk,  head,  and  limbs.  His  hands  are  char- 
acteristically broad  and  short.  The  temperature 
is  subnormal.  The  thyroid  is  generally  absent 
in  sporadic  cases,  while  in  the  endemic  form 
there  is  usually  a  goitre. 

Childhood  and  Youth. — As  the  child  grows 
older  his  development  lags  behind,  and  the 
characteristic    cretinous    appearance  becomes 


Fig.  1. 


steadily  more  striking.  The  myxoedematous 
swelling  increases  in  the  face  and  elsewhere. 


the  belly  becomes  more  prominent,  and  marked 
lordosis  develops.  There  is  generally  an  um- 
bilical hernia.  Circumscribed  fatty  swellings 
appear  above  the  clavicles  and  in  front  of  the 
axillfe.  The  dryness  of  the  skin  increases,  and 
the  hair  is  very  scanty  and  dry.  The  fontanelle 
remains  widely  open.  The  milk-teeth  may  or 
may  not  be  delayed  in  appearance,  but  generally 
they  remain  too  long  in  the  gum,  and  they  may 
all  be  present  even  as  late  as  the  eighteenth 
year.  The  child's  growth  and  activity  are 
greatly  interfered  with,  so  that  at  ten  or  twelve 
years  old  he  often  has  the  size  and  the  feebleness 
of  a  boy  of  three  or  four.  The  mental  condition 
in  an  ordinarily  severe  case  of  the  disease  is 
that  of  imbecility,  but  in  slighter  forms  of  the 
disease  the  child  seems  merely  backward.  He 
is  dull  and  apathetic,  slow  of  movement  and  of 
apprehension,  but  neat  and  tidy  in  his  ways, 
and  docile  and  quiet  if  not  teased.  Speech  is 
generally  long  of  being  acquired,  and  the  words 
used  are  few. 

Adult  Age. — In  spite  of  their  debility,  cretins 
not  infrequently  live  to  forty,  fifty,  or  even  sixty 
years  old.  The  adult  cretin  shows  the  disease 
in  its  most  marked  form  (Fig.  2).  He  is  gener- 
ally about  three  feet  in  height,  with  large 
brachycephalic  head,  thick  dry  redundant  skin, 
scanty  coarse  hair,  and  an  open  fontanelle. 
His  trunk  is  stunted,  and  he  has  marked  lordosis 
and  a  prominent  belly  ;  there  is  often  also  lateral 
curvature.  The  limbs  are  short  and  thick-set, 
with  prominent  hard  muscles.  The  gait  is  very 
feeble  and  waddling.  The  extremities  are  always 
cold.  There  is  little  or  no  pubic  or  axillary 
hair.  In  the  male  the  external  genitals  are  like 
those  of  a  child,  while  in  the  female  the  breasts 
remain  quite  inideveloped.  Menstruation  is 
very  late  of  appealing  and  very  irregular,  if  it 
comes  at  all.  In  the  few  cases  in  which  preg- 
nancy and  delivery  have  taken  place,  the  infant, 
although  not  myxoedematous,  has  been  atrophied 
or  hydrocephalic  at  birth,  and  has  died  soon 
after.  The  cretin's  mental  condition  does  not 
improve  as  age  advances.  Although  very  dull, 
he  imderstands  and  observes  more  than  he 
appears  to,  but  he  has  little  or  no  initiative. 
His  interests  are  exceedingly  limited.  He  is 
shy,  morbid,  and  solitary. 

During  recent  years  a  number  of  slighter 
cases  have  been  described  by  Hertoghe  and 
others  as  really  instances  of  cretinism,  although 
they  lack  many  of  the  usual  symptoms.  In 
these  there  is  little  beyond  stunted  growth, 
delayed  closure  of  the  fontanelle,  and  some 
degree  of  mental  dulness.  The  confirmation  of 
the  diagnosis  is  to  be  sought  in  the  marked  im- 
provement which  follows  thyroid  treatment. 

Diagnosis. — The  two  morbid  conditions  most 
apt  to  be  mistaken  for  cretinism  are  achondro- 
plasia and  the  so-called  "  Mongolian "  type  of 
imbecility. 

The  resemblance  which  achondroplasic  dwarfs 
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liave  to  cretins  at  birth  is  in  some  ways  striking, 
l)ut  it  is  adult  cretins  they  resemble.  Tlie  ex- 
treme shortness  of  limbs  which  tiiey  exhibit  is 
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not  a  characteristic  of  cretin  infants,  while  their 
soft  natural  skin  and  hair,  tlieir  normal  tempera- 
ture and  mental  condition,  and  the  peculiar 
formation  of  their  hands  (.see  "  Achondroplasia  ") 
enable  them  to  be  readily  distinguished. 

"  Mongolian "  imbeciles  resemble  cretins  in 
their  backwardness,  their  frequently  protruding 
tongue,  scanty  dry  hair,  and  dwarfed  stature. 
They  differ  in  being  less  stunted  in  growth,  in 
their  physiognoni}',  in  the  shape  of  their  hands, 
and  in  their  general  appearance  and  mental 
characteristics  {gee  "  Idiocy  and  Imbecility  "). 

Mdrbid  Anatomy. — In  the  endemic  form  of 
the  disease,  goitre  is  present  in  about  75  per 
cent  of  the  cases,  while  in  the  remainder  the 
thyroid  is  absent. 

In  most  cases  of  sporadic  cretinism  no  trace 
of  a  thyroid  can  be  discovered  ;  in  a  few  the 
gland  is  atrophied,  and  shows  cirrhotic  changes ; 
rarely  there  is  a  cystic  goitre. 

Treatment. — The  treatment  of  cretinism,  like 
that  of  adult  myxcedema,  consists  in  the  con- 
tinued administration  of  some  preparation  of 
thyroid  gland  by  the  mouth.  The  thyroid  of 
the  sheep  is  that  generally  used,  and  it  may  be 
given  raw  or  in  such  form  as  the  Thyroideum 
Siccum  or  Liq.  Thyroidei  (B.P.)  or  various  other 
dry  preparations.  One  of  the  most  reliable  of 
these,  and  one  which  seldom  disagrees,  consists 
of  the  dried  colloid  matter  of  the  thyroid 
(Hutchison).  The  dose  must  vary  according  to 
the  age,  size,  and  strength  of  the  patient,  and 


according  to  the  intervals  at  which  tlie  remedy 
is  administered. 

The  fresh  raw  thyroid  is  probably  more  active 
and  trustworthy  than  any  of  its  preparations. 
It  may  be  given  to  a  young  child,  to  begin  with, 
in  doses  of  y\y  to  of  a  gland  tivice  a  week ;  or 
in  double  these  doses  to  an  older  child  or  adult. 
After  some  time  one  whole  lobe  may  often  be 
taken  each  time  with  advantage.  It  is  a  curious 
fact  that  the  imjirovement  in  cases  where  thyroid 
is  given  twice  a  week  is  just  as  continuous  and 
satisfactory  as  that  seen  where  the  remedy  is 
administered  in  small  doses  daily  or  every  few 
hours. 

Generally,  however,  it  is  more  convenient  to 
use  one  of  the  manufactured  preparations,  and 
to  give  it  daily.  In  a  young  infant  we  may 
begin  with  gr.  i.  of  the  dried  gland,  m.  ii.  of 
the  Liq.  Thyroidei,  or  gr.  i  of  the  dried  colloid 
matter.  If  these  doses  cause  no  inipleasant 
symptoms  they  may  soon  be  increased.  In 
adolescent  or  adult  patients,  from  three  to  five 
times  these  doses  may  be  given  daily  to  begin 
with. 

During  treatment  the  patient  may  go  about 
as  usual,  and  no  special  diet  is  required.  The 
temperature,  weight,  growth,  and  general  health 
must  be  closely  watched.  Should  the  patient 
become  feverish,  and  show  signs  of  sickness, 
headache,  etc.,  this  indicates  rest  in  bed  and  a 
diminution  of  the  dose.  Often  after  some  weeks 
or  months  an  increase  of  the  dose  is  necessary 
to  maintain  the  improvement  satisfactorily. 

In  treating  adolescent  cretins  it  is  very  im- 
portant to  prevent,  if  possible,  the  bending  of 
the  legs  which  is  apt  to  follow  their  greatly 
increased  activity.  For  tliis  purpose  they  should 
be  made  to  lie  as  much  as  possible. 

The  Result  of  Treatment. — When  the  treat- 
ment is  carefully  carried  out  rapid  and  con- 
tinuous improvement  results.  The  temperature 
rises  to  and  remains  at  the  normal  level.  The 
unnatural  swelling  quickly  disappears  from  the 
face  and  other  parts  of  the  body.  The  features 
lose  their  unnatural  thickness  and  become  more 
mobile,  and  the  eyea  look  much  brighter.  At 
the  same  time  the  tongue  ceases  to  be  pro- 
truded, the  voice  becomes  less  guttural,  and  the 
child  no  longer  snores  at  night.  The  abdomen 
diminishes  greatly  in  circumference,  and  if  an 
umbilical  hernia  is  present  it  disappears.  The 
fatty  swellings  also  vanish  at  an  early  stage  of 
the  treatment. 

The  skin  loses  its  harsh  and  dry  feeling  and 
becomes  soft,  and  the  cheeks  show  a  natural 
flush.  In  young  patients  the  hair  falls  out,  at 
first,  in  considerable  quantities,  but  is  soon 
replaced  by  a  new  crop  which  grows  more 
rapidly  and  is  softer  and  often  of  a  different 
shade  of  colour. 

At  first  there  is  a  considerable  loss  of  weight, 
with  a  relaxed  condition  of  the  muscles  and 
ligaments,  but  in  the  course  of  six  months, 
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if  not  before,  the  patient  gains  flesh  consider- 
ably. The  limbs  also  become  firm  and  strong, 
and  the  back  straighter  and  more  shapely.  The 
retarded  evolution  of  the  teeth  is  actively 
resumed. 

The  growth  of  the  skeleton  is  perhaps  the 
most  striking  change  of  all.  It  begins  at  once 
and  proceeds  rapidly.  The  patient  often  gains 
2  in.  in  height  within  the  first  two  months,  and 
may  make  as  much  as  6  or  8  in.  in  the  first 
year.  After  that  the  rate  of  growth  diminishes 
and  approximates  to  the  normal.  The  appetite 
is  greatly  increased  by  the  treatment,  and  the 
bowels  generally  become  regular  in  action.  The 
mental  impi'ovement  which  occurs  is  apt,  at 
first,  to  be  greatly  overestimated  by  the  parents, 
because  the  child  lools  so  much  brighter  and 
his  movements  are  so  much  livelier  than  before. 
Within  six  months,  however,  there  is  unmistak- 
able advance,  and  this  continues  and  increases 
— the  better-nourished  brain  becoming  increas- 
ingly capable  of  work.  The  children  become 
more  inquisitive,  more  independent  and  enter- 
prising, and  more  inclined  to  do  things.  They 
lose  their  shy,  morose,  self-centred  disposition, 
and  become  bright,  happj'',  childlike,  and 
sociable. 

In  the  milder  cases,  the  aiTears  of  bodily 
growth  are  soon  fully  made  up,  and  the  state 
of  the  intellect  approaches,  if  it  never  quite 
reaches,  the  normal.  In  a  certain  proportion 
of  cases,  however,  while  the  bodily  recovery 
is  more  or  less  complete,  the  child  remains  an 
imbecile. 

In  adolescent  cases  (from  sixteen  to  twenty- 
five  years)  the  improvement  is  very  great,  but 
a  considerable  degree  of  deformity  remains, 
owing  to  the  lower  limbs  not  growing  in  pro- 
portion to  the  rest  of  the  body.  There  is  also, 
at  this  age,  a  strong  tendency  for  the  legs  to 
become  much  bowed,  and  this  is  extremely 
difficult  to  prevent. 

In  adults  (after  about  thirty)  the  effect  of 
treatment  is  much  less.  In  them  there  is 
usually  a  growth  of  one  or  two  inches  during 
the  first  few  months,  and  none  after.  The 
appearance  of  the  face  improves  greatly,  men- 
struation becomes  more  or  less  regular,  and  the 
breasts  enlarge.  Even  at  this  age,  however,  the 
treatment  is  advantageous  because  of  the  great 
improvement  which  it  causes  in  the  patient's 
general  health,  and  especially  in  his  happiness. 
Although  he  still  remains  a  child  in  mind  and 
a  dwarf  in  bodj',  he  begins  for  the  first  time  to 
take  an  active  pleasure  in  seeing  and  doing 
things  and  in  associating  with  other  people. 

Creya.t.    See  Andrographis. 

Cribriform. —  Sieve-like  (from  Latin, 
crihrare,  to  sift) ;  perforated  with  numerous 
small  holes,  e.g.  the  cribriform  plate  of  the 
ethmoid  bone. 


CriCO-. — In  compound  words  crico-  refers 
to  the  cricoid  cartilage  (Gr.  KpLKo^,  a  ring,  and 
etSos,  resemblance)  of  the  larynx,  e.g.  crico- 
arytenoid (relating  to  the  cricoid  and  arytenoid 
cartilages),  crico-liyoid  (relating  to  the  cricoid 
cartilage  and  the  hyoid  bone),  cricotomy  (open- 
ing into  the  larynx  by  dividing  the  cricoid 
cartilage),  etc.  See  Larynx,  Affections  of  the 
Cartilages  ;  Physiology,  Respiration  ( Voice). 

Criminal    Responsibility.  See 

aho  Unconsciousness  {Double  Consciousness). 
— In  holding  a  person  responsible  {i.e.  liable  to 
punishment)  for  his  misdeeds  the  law  rests  on 
two  assumptions  or  postulates  regarding  human 
beings.  These  are  (1)  that  the  individual  can 
distinguish  between  "  right "  and  "  wrong  "  in 
the  concrete  case ;  and  (2)  that  he  is  possessed 
of  will-i^ower  adequate  to  control  his  impulses, 
and  to  control  them  in  the  light  of  that  know- 
ledge of  right  and  wrong.  The  law  presumes 
these  capacities  to  be  present — presumes  a  man 
to  be  sane  according  to  this  standard.  Where, 
however,  it  can  be  established  that,  owing  to 
mental  infirmity,  these  capacities,  or  eitlier  of 
them,  are  lacking  in  any  individual,  the  general 
rule  of  responsibility  is  relaxed.  If  a  criminal 
act  be  unmistakably  the  result  of  insanity  in 
the  perpetrator,  the  accused  is  held  to  be  not 
responsible  therefor. 

The  decision  of  the  question  whether  an 
accused  person  is,  on  the  ground  of  insanity,  to 
be  exempted  from  responsibility  for  an  act  with 
which  he  is  charged,  is,  of  course,  the  function 
of  the  jury,  under  direction  of  the  judge.  But 
it  is  the  duty  of  the  medical  expert  to  assist 
them  in  coming  to  a  right  verdict  in  the  matter. 
It  is  the  purpose  of  the  present  article  merely 
to  indicate,  for  the  guidance  of  medical  wit- 
nesses, the  standpoint  from  which  the  matter 
will  be  investigated  judicially  by  setting  forth 
the  generally  accepted  criteria  of  legal  insanity. 
This  article  does  not  attempt  to  follow  the  con- 
troversy between  medical  and  legal  authorities 
as  to  what  degree  or  what  forms  of  mental 
derangement  ought  to  exempt  from  responsi- 
bility for  crime. 

The  authoritative  statement  of  the  law  of 
England  bearing  on  criminal  responsibility  is  to 
be  found  in  the  answers  of  the  supreme  judges 
to  the  questions  submitted  to  them  by  the 
House  of  Lords  in  1843  (commonly  known  as 
"  The  Rules  in  MacNaughton's  Case,"  4  St.  Tr. 
N.S.  847).  The  leading  feature  in  these  rules, 
as  compared  with  the  views  previously  enun- 
ciated by  legal  authorities  in  England,  was  the 
repudiation  of  a  knowledge  of  right  and  wrong 
merely  in  the  abstract  as  any  test  of  sanity,  and 
the  substitution  of  the  question  whether  the 
accused  at  the  time  of  the  act  was  labouring 
under  such  a  defect  of  reason  from  disease  of 
the  mind  as  not  to  know  the  nature  and  quality 
of  the  particular  act  he  was  doing.  Baron 
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Hume  (in  his  Scottish  treatise  on  Crimes, 
i.  p.  37)  had  put  the  matter  thus  :  "  The  ques- 
tion must  be  relative  to  the  particular  act  done, 
and  tlie  accused's  knowledge  of  the  situation  in 
which  he  did  it.  Did  he  as  at  that  moment 
understand  the  evil  of  what  he  did  'l  Was  he 
impressed  with  the  consciousness  of  guilt  and 
fear  of  punishment?"  The  English  judges 
followed  the  Scottish  authorities  by  laying  it 
down  that  the  inquiry  must  be  directed  to  the 
accused's  mental  state  in  relation  to  the  particu- 
lar act  done. 

To  estaV)lish  a  defence  on  the  ground  of 
insanity,  tiierefore,  it  must  be  clearly  proved 
that  at  the  time  of  committing  the  act  the 
accused  was  labouring  under  such  a  defect  of 
reason,  from  disease  of  the  mind,  as  not  to 
know  the  nature  and  quality  of  the  act  he  was 
doing  ;  or,  if  he  did  know  it,  that  he  did  not 
know  he  was  doing  what  was  wrong.  "  If  the 
accused  was  conscious  that  the  act  was  one 
which  he  ought  not  to  do,  and  if  the  act  was  at 
the  same  time  contrary  to  the  law  of  the  land, 
he  is  punishable." 

If  a  person  under  an  insane  delusion  as  to 
existing  facts  commits  a  criminal  oft'ence  in 
consequence  thereof,  he  is  not  necessarily  freed 
from  responsibility  on  the  ground  of  insanity. 
Much  depends  on  the  nature  of  the  delusion. 
The  accused's  responsibility  is  to  be  determined 
hy  considering  whether,  assuming  as  real  the 
facts  with  regard  to  wdiich  the  delusion  exists, 
there  would  or  would  not  be  legal  justification 
for  his  conduct.  Thus,  if  under  the  influence 
of  his  delusion  he  supposes  another  man  to  be 
in  the  act  of  attempting  to  take  away  his  life, 
and  he  kills  that  man,  as  he  supposes,  in  self- 
defence,  he  would  be  exempt  from  punishment. 
If,  on  the  other  hand,  his  delusion  was  that  a 
man  had  only  injured  him  in  reputation  or 
fortune,  and  he  killed  him  in  revenge  for  such 
s\ipposcd  injury,  he  would  be  liable  to  punish- 
ment. This  statement  of  the  law  given  by  the 
iMiglish  judges  has  not  commended  itself  to 
medical  men.  As  a  test  of  responsibility  it 
appears  to  be  vitiated  (as  Dr.  Maudsley  points 
out)  by  the  assumption  that  a  man,  having  an 
insane  delusion,  has  the  power  to  think  and  act 
in  regard  to  it  reasonably ;  that  at  the  time  of 
the  offence  he  ouglit  to  have  and  to  exercise  the 
knowledge  and  self-control  which  a  sane  man 
would,  were  the  facts  with  respect  to  which  the 
delusion  exists  real.  It,  however,  stands  as 
authoritative  in  the  law  of  England  ;  but,  for- 
tmiately,  it  has  not  been  very  logically  applied 
in  actual  cases.  Its  corrective  is  probably 
supplied  by  the  more  general  rule  of  reference 
in  each  case  to  the  accused's  knowledge  of 
right  and  wrong  in  regard  to  the  particular  act. 
In  Scotland,  on  the  other  hand,  it  has  been 
judicially  recognised  that  a  man  may  be  en- 
tirely insane,  and  yet  may  know  Avell  enough 
that  an  act  which  he  is  doing  is  forbidden  by 


the  law  of  the  land.  If  a  man  have  not  a 
sane  mind  to  apply  his  knowledge,  the  mere 
intellectual  apprehension  of  an  injunction  or 
pr(.)hibition  may  stimulate  his  mind  to  do  an 
act  simply  becatise  it  is  forbidden,  or  not  to  do 
it  because  it  is  enjoined  (Lord  Moncreiff  in  case 
of  Miller,  1874,  3  Couper's  Reports,  16). 

The  "  Rules  in  MacNaughton's  Case  "  do  not 
deal  with  the  sttbject  of  moral  insanity.  For 
long  the  Courts  rigidly  refused  to  recognise 
such  form  of  mental  derangement.  But  moral 
insanity  (meaning  by  that  term  mental  de- 
rangement in  which  disorder  of  the  moral 
faculties  is  more  pronounced  than  disorder  of 
the  intellecttial)  is  now  undoubtedly  accepted  in 
the  British  Courts  as  freeing  from  responsibility 
or  mitigating  punishment  according  to  the 
circumstances  of  the  case.  Further,  rveahness 
of  mind  of  a  lesser  degree,  not  such  as  to  free 
entirely  from  responsibility,  is  lield  either  to 
warrant  leniency  in  punishment,  or,  it  luay  be, 
to  jitstify  a  verdict  of  something  less  than  the 
full  crime  charged,  e.g.  of  manslaughter  or 
culpaV)le  homicide  instead  of  mtirder. 

If  insanity  be  proved,  the  question  of  re- 
sponsibility is  not  affected  by  a  consideration  of 
what  was  the  cause  of  the  disorder.  The  fact 
tliat  it  was  occasioned  by  acctised's  own  acts 
(drunkenness  or  other  excess)  is  not  of  con- 
seqtience.  Intoxication  does  not  free  from 
responsil)ility  ;  insanity  brought  on  by  drunk- 
enness will.  When  a  person  killed  another 
under  a  "  momentary  hallucination  induced  by 
drunkenness,"  it  was  laid  down  in  a  Scottish 
case  that  the  jury  might  acquit  of  murder  and 
convict  of  the  minor  crime  of  culpable  homicide 
(Robertson  or  Brown,  1886,  1  White's  liejjorts, 
93). 

Presently  existing  insanity  may  bar  criminal 
proceedings,  before,  at,  or  after  trial.  In  such 
a  case  it  is,  of  course,  the  jij?'eseni  mental  con- 
dition of  the  accused  that  the  medical  witness 
nmst  speak  to ;  and  therefore  an  examination 
of  accused  ought  to  lie  made  as  shortly  as 
practicable  before  the  inquiry — on  the  same 
day,  if  possible.  In  Scotland,  where  insanity  is 
pleaded  in  bar  of  trial,  the  facts  to  be  estab- 
lished (before  a  judge  without  a  jtiry)  are  that 
the  accused  is  presently  insane,  and  incapaljle 
of  giving  intelligent  instructions  for  his  defence. 

CriminolOg^y.  —  The  scientific  study 
of  the  physical  and  psychical  characters  of 
criminals ;  criminal  anthropology.  See  Abor- 
tion {M&liro- Legal  Aspects) ;  Anthropology  ; 
ANTHRoroMETRY  j  Bertillonage  ;  Medicine, 
Forensic  {Identity)  ;  Medicine,  Forensic 
{Criminal  Aliortion). 

Crisis. — A  paroxysm  (if  pain  (gastric,  hepa- 
tic, nephritic,  etc.)  occurring  during  the  pro- 
gress of  locomotor  ataxia,  or  a  sudden  change 
in  the  course  of  life  (e.//.  at  puberty  or  at  the 
menopause),  or  during  the  advance  of  a  disease 
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{e.g.  rapid  defervescence  in  the  course  of  a 
fever).  See  Lysis  ;  Pneumonia,  Clinical  {Clini- 
cal Features)  ;  Tabes  Dorsalis  [Symjitoma- 
tology :  Urethral,  Bladder,  Re^ial,  Gastric,  In- 
testinal, and  Rectal  Crises) ;  Temperature  {Fever, 
Defervescence).  Lumbar  pain,  in  cases  of  mov- 
able kidney,  has  been  termed  Dietl's  crisis  (q.v.). 

Crispation.  — FeeV)le  muscular  twitch- 
ings ;  the  "  fidgets  "  or  "  creeps." 

Crista.    See  Crest. 

Crocus. — Saffron  or  Crocus  consists  of 
the  stigmata  and  styles  of  Crocus  sativus,  and 
contains  crocin  (a  glucoside  colouring  matter) 
and  a  volatile  oil ;  there  is  an  official  Tinctura 
Croci  (dose,  5  to  15  m.),  and  its  chief  use  is  as 
a  colouring  matter  {e.g.  in  Tinctura  Cinchonte 
Composita).    See  Prescribing. 

Croft  Spa.  See  Balneology  (Great 
Britain,  Yorkshire,  Sulphur  Waters). 

Crombie's  Molar  Ulcer.— An  ulcer 

which  forms  between  the  last  two  teeth  in  the 
upper  or  lower  jaw  in  the  early  stages  of  sprue. 
See  Sprue  {Clinical  Features). 

Cross  Birth.  See  Labour,  Diagnosis 
AND  Mechanism  {Transverse  Lies) ;  Labour, 
Operations  ( Version). 

Crossed.  —  The  name  applied  to  some 
morbid  state  {e.g.  paralysis)  occurring  in  the 
opposite  half  of  the  body  or  of  an  organ  to  that 
in  which  the  lesion  producing  it  is.  See  Brain, 
Tumours  op  {Diagnosis,  Regional,  Pons) ;  Hip- 
Joint  Diseases  {Bilateral,  Crossed-Leg  De- 
formity) ;  Ocular  Muscles,  Affections  op 
{Parulysis,  DmMe  Vision). 

CrotalidSB. — The  pitvij^ers.  See  Snake- 
Bites  ( Classification). 

Crotchet.  —  A  sharp  hook  on  a  stem, 
passed  inside  the  perforated  skull  of  the  foetus 
(in  embryulcia)  and  used  as  an  extractor ; 
"  crotchet  cases  "  are  craniotomy  cases.  See 
Labour,  Operations  {Embryotomy). 

Croton  Oil.  See  also  Dermatitis  Trau- 
matica ET  Venenata  {Causal  Age^its,  Vegetable); 
Drug  Eruptions  {Types,  Papular,  Vesicular, 
and  Pustular) ;  Pharmacology  ;  Prescribing  ; 
Toxicology  {Abortifacients). — A  fixed  oil  ex- 
tracted from  the  seeds  of  Croton  Tiglium.  It 
is  brownish  in  colour,  has  a  faint  rancid  odour, 
and  is  intensely  irritating.  Dose — \-\  m. 
Preparation  —  Linimentum  Crotonis.  Exter- 
nally croton  oil  has  been  used  as  a  counter- 
irritant  in  diseases  of  the  chest  and  in  joint 
affections,  but  it  causes  severe  j^ustulation  and 
even  skin  destruction,  and  is  now  seldom  em- 
ployed. As  a  last  resource  it  may  be  applied 
to  destroy  an  obstinate  patch  of  ringworm  of 


the  scalp.  Internally  it  has  a  violent  purgative 
action  and  is  usually  given  on  a  lump  of  sugar 
or  mixed  with  butter.  It  is  recommended  in 
apoplexy  and  other  conditions  in  which  the 
patient  is  unconscious  and  unable  to  swallow, 
but  it  is  preferable  in  the  majority  of  such 
cases  to  administer  jalap  or  other  common 
purgative  through  a  tube  passed  into  the 
cesophagvis. 

Croup. — The  name  given,  somewhat  loosely, 
to  laryngitis  with  or  without  fibrinous  effusion, 
as  well  as  to  spasm  of  the  glottis.  See  Diph- 
theria ;  Larynx,  Acute  and  Chronic  Inflam- 
mations {Membranous  Laryngitis).  The  term 
croupous  may  be  used  in  the  above  senses  ;  it  is 
sometimes  employed  also  for  any  membranous 
exudation,  diphtheritic  or  not.  See  Conjunc- 
tiva, Diseases  of  {Membranous  Ophthalmia). 

CrOWborOUgfh.  See  Therapeutics, 
Health  Resorts  {English,  Sussex). 

Crowning'. — The  stage  in  labour  when 
the  vertex  (or  crown)  of  the  head  appears  at  the 
vulva,  and  is  surrounded  by  the  circle  of  soft 
parts  (the  labia  and  perineum)  as  by  a  crown. 
See  Labour,  Diagnosis  and  Mechanism  ( Vertex 
Cases,  Extension  of  Head).  The  covering  of  an 
old  tooth  with  a  gold  or  porcelain  crown.  See 
Teeth  {Bridge  and  Bar  Work). 

Crura.    See  Crus  (plural,  crura). 

CruS. — The  leg  or  thigh  or  any  leg-like 
structure.  Thus  crural  phlegmasia  is  phleg- 
masia of  the  lower  limb  following  thrombosis ; 
the  crura  cerebri  are  the  bundles  of  white  sub- 
stance which  form  the  peduncles  of  the  cerebrum ; 
so  also  in  crura  penis,  crura  clitoridis,  crura 
cerebelli,  crura  diaphragmatica,  etc.  The  crural 
angina  of  Walton  is  intermittent  lameness  due 
to  arterio- sclerosis  ;  it  is  the  dysbasia  angio- 
sclerotica  of  Erb. 

Crusta. — A  hard,  dry  formation  forming 
an  outer  covering  for  the  surface  of  the  body, 
usually  composed  of  the  products  of  a  skin 
disease  ;  a  scab  ;  crusta  lactea  or  "  milk  crust " 
is  the  scab  often  seen  on  the  face  of  infants 
suffering  from  seborrhcea  or  eczema. 

Crutch.    See  Beinhalter. 

Cruveilhier'S  Palsy.  —  Progressive 
muscular  atrophy  or  poliomyelitis  anterior 
chronica.  See  Paralysis  {With  Atrop)hy  of 
Muscles). 

Cry. — As  a  sign  of  disease,  more  especially 
in  young  children,  the  cry  has  considerable  dia- 
gnostic importance.  See  Children,  Clinical 
Examination  of  {Respiiratory  System,  The  Cry). 
The  animal-like  cry  at  the  commencement  of  an 
epileptic  fit  {see  Epilepsy,  "  Epileptic  Cry  "  ; 
Hysteria,  Diagnosis)  is  very  characteristic ;  the 
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Gaseg. 
1.  At  a  constant 
temperature  tlie  pres- 
sure is  proportionate 
to  the  quantity  of  gas 
in  a  imit  of  volume. 


SohUions. 
1.  At  a  constant 
temperature  the  osmotic 
pressure  is  proportion- 
ate to  the  quantity  of 
matter  dissolved  in  a 
unit  of  volume,  i.e.  to 
the  concentration. 


Gases. 

2.  At  a  constant 
volume  the  pressure  is 
jjroportioiiate  to  the 
aljsolute  temperature, 
irrespective  of  the 
nature  of  tlie  gas. 

3.  At  the  same  tem- 
perature and  pressure, 
similar  volumes  of 
different  gases  contain 
the  same  numl)er  of 
molecules. 

When  a  gram-mole- 
cule of  any  gas  occupies 
the  space  of  22-35  litres, 
it  exerts  at  0°  C.  a 
pressure  of  1  atnio- 
sjihere. 

4.  The  pressure  of  a 
mixture  of  gases  equals 
the  sum  of  the  pressures 
of  all. 


Solutions. 

2.  At  a  constant  con- 
centration tlie  osmotic 
pressure  is  jjrojxjrtion- 
ate  to  the  al)solute 
temperature,  irrespect- 
ive of  the  nature  of  the 
dissolved  substance. 

3.  At  the  same  tem- 
perature and  osmotic 
2)ressnre  solutions  of 
different  sultstances 
contain  the  same 
niunl)er  of  dissolved 
molecules  in  a  unit  of 
volume. 

Any  solution  which 
contains  one  gram- 
molecule  dissolved  in 
22-13  litres  exerts  at 
0^  C.  the  pressure  of 
one  atmosphere. 

4.  The  osmotic  pres- 
sure of  a  solution  of 
different  substances  is 
the  sum  of  the  osmotic 
pressures  of  all. 


"  hydrocephalic  cry "  is  heard  typically  in 
tuberculous  meningitis  and  other  cerebral 
diseases  of  cliildren ;  the  cries  in  a  hysterical 
convulsion  come  on  later  than  in  an  epileptic 
one  (see  Hysteria,  Ili/sterind  Convulsions). 

C  dysesthesia..  —  A  m()rl)id  degree  of 
sensibility  to  cold  (Ur.  Kpvo'i,  cold) ;  the  anto- 
nym is  crf/atuesthesia,  a  moi'bid  degree  of 
insensibility  to  cold. 

CrymOSeS.  —  Diseases  ascribed  to  the 
action  of  cokl  ((Jr.  A'/Hyxik,  chill). 

Crymotherapy. — The  use  of  cold  as  a 
remedial  or  tlierapeutic  agent. 

CryoSCOpy.  AVe  Urine,  Pathological 
Changes  in  (General  Projxrties,  Free-.ing-point). 
tSee  also  Dechlorination  ;  Ionic  Action  ;  Os- 
mosis ;  etc. — By  cryoscopy  (Gr.  Kpvo<s,  frost,  and 
<TK07retv,  to  examine)  is  meant  the  determination 
of  the  freezing-point  of  a  fluid.  The  method  has 
chiefly  been  applied  (in  medicine)  to  the  blood 
and  urine,  but  any  solution  may  be  examined 
by  this  means,  which  affords  a  measure  of  the 
osmotic  pressure.  Theoretical. — According  to 
Van't  Hoff''s  theory  of  solutions,  substances  in 
solution  behave  like  gases,  the  dissolved  mole- 
cules exerting  pressure  on  the  walls  of  the 
containing  vessel  in  their  efforts  to  diffuse 
through  as  large  a  space  as  possible.  This 
osmotic  pressure,  wliich  can  be  measured  directly 
by  a  manometer,  depends  (1)  on  the  nature  of 
the  dissolved  substance,  (2)  on  the  temperature, 
and  (3)  on  the  concentration.  At  the  same 
temperature,  the  osmotic  pressure  of  solutions 
of  non- electrolytes  is  proportionate  to  the 
number  of  contained  molecules,  equi-molecular 
solutions  exerting  the  same  osmotic  pressure ; 
but  in  the  case  of  electrolytes,  such  as  salts, 
bases,  and  acids,  which  are  partly  dissociated 
into  ions,  the  osmotic  pressure  is  jjroportionate 
tothenumberofmolecules  +  ions  in  solution.  Thus 
ii  '5  per  cent  solution  of  sugar  (non-electrolyte) 
exerts  only  half  the  osmotic  pressure  of  a  1  per 
cent  solution,  but  a  -5  per  cent  solution  of  sodium 
chloride  (electrolyte)  exerts  more  than  half  the 
pressure  of  a  1  per  cent  solution,  because  in  the 
latter  case  relatively  more  dissociation  occurs  in 
the  weaker  solution,  and  there  are  therefore 
relatively  more  ions  than  in  the  stronger.  The 
similarity  of  the  laws  governing  gases  and  solu- 
tions is  shown  in  the  following  (Koranyi) : — 


The  freezing-point  of  a  solution  is  lowered, 
as  compared  with  that  of  distilled  water,  j^ro- 
portionately  to  the  number  of  molecules  (or 
molecules  -f-  ions)  it  contains  ;  hence  from  it 
the  osmotic  pressure  can  be  estimated.  Now  a 
gram-molecule  dissolved  in  22-13  litres  has  an 
osmotic  pressure  of  1  atmosphere,  hence  a  gram- 
molecule  in  100  cc.  will  have  a  pressui'e  of 
221 '3  atmosplieres,  and  it  is  found  that  this 
lowers  the  freezing-point  by  18'5°  C. — in  other 
words,  a  lowering  of  the  freezing-point  of  the 
solution  by  1°  is  equal  to  just  about  12  atmo- 
spheres of  osmotic  j^ressure. 

For  practical  purposes,  since  in  medicine  we 
are  dealing  with  fluids  containing  dissociable 
molecules,  and  are  concerned  only  with  relative 
variations,  we  do  not  expi'ess  the  osmotic 
pressure  in  terms  of  dissolved  inolecules  or 
in  atmospheres,  but  take  the  freezing  -  point 
as  a  standard  —  the  lower  it  is  the  greater 
the  concentration  of  molecides  or  molecules 
-I-  ions. 

Technique. — Beckmann's  cryoscope,  or  one  of 
its  modifications,  is  generally  employed.  It 
consists  of  a  tube  (a)  which  contains  the  fluid 
to  be  examined,  and  is  closed  by  a  doubly 
perforated  cork  through  which  a  metal  stirrer 
(b)  and  a  thermometer  (c)  reading  to  pass. 
The  tube  (a)  has  a  lateral  opening  ((/)  and  is 
enclosed  in  a  second  tube  (e),  the  intervening- 
air  space  acting  as  a  non-conductor  and  prevent- 
ing too  rapid  cooling.  The  whole  is  immersed 
in  a  larger  vessel  (f)  containing  freezing  mixture, 
also  provided  with  a  stirring  rod  (//)  and  a  cover 
(h).     The  thermometer  employed  has  a  range 
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of  from  -  4°  C.  to  1°  C.  or  thereby ;  it  must  be 
carefully  calibrated  and  requires  to  be  standard- 
ised from  time  to  time  with  pure  distilled  water 
which  freezes  at  zero.  The  accuracy  of  its  scale 
may  be  verified  by  a  1  per  cent  solution  of  pure 
sodium  chloride,  which  freezes  at  -  589°  C. 
Any  eri'ors  detected  must  be  allowed  for  in 
subsequently  using  the  instrument.  In  making 
an  observation  the  outer  vessel  is  filled  with  a 
freezing  mixture,  which  should  not  be  too  cold, 
-  3°  being  a  desirable  temperature.  Five  or 
ten  cc.  of  the  fluid  to  be  examined  is  now 
placed  in  the  tube,  which  is  then  introduced 
into  the  freezing  mixture.  The  fluid  must  be 
kept  in  gentle,  constant  motion  during  the 
observation.  The  mercury  will  be  seen  to  sink 
steadily  below  the  freezing-point,  and  then 
suddenly  rises  to  a  definite  point  at  which  it 
remains  stationary.  This  is  read  off  as  the 
freezing-point.  Crystals  of  ice  begin  to  form, 
and  the  fluid  eventually  becomes  solid,  where- 
upon the  thermometer  falls  again. 

The  whole    manipulation    is   one  of  some 


delicacy,  and  a  number  of  precautions,  as  well 
as  a  certain  amount  of  practice,  are  required  to 
ensure  reliable  results.  The  bulb  of  the  ther- 
mometer must  be  completely  submerged  without 
coming  in  contact  with  the  tube.  In  stirring 
the  fluid  splashing  must  be  avoided.  For  various 
reasons  excessive  cooling  vitiates  the  results, 
hence  the  freezing  mixture  should  not  have 
a  temperature  lower  than  that  mentioned. 
Excessive  cooling  may  also  be  prevented  by 
introducing  a  minute  crystal  of  ice  through  the 
tube  (d)  as  soon  as  the  temperature  falls  below 
zero ;  this  accelerates  fi'eezing  without  diluting 
the  fluid,  as,  of  course,  the  ice  introduced  cannot 
melt  at  below  0°. 

The  freezing-point  of  human  blood  is  extremely 
constant  in  health,  lying  between  —  55°  and 
-  57"  C.  It  is  customary  to  express  this  by 
the  symbol  8,  the  minus  sign  being  omitted. 
The  normal  average  freezing-point  of  the  blood 
is  written  8-56.  To  denote  the  freezing-point 
of  the  urine  A  is  employed. 

Cryoicopy  of  the  blood  is  chiefly  of  importance 
as  a  gauge  of  the  fiuictional  activity  of  the 
kidneys.  It  has  the  disadvantage  that  a  fairly 
large  quantity — 10  to  20  cc. — is  required.  In 
practice  the  osmotic  pressure  of  the  serum  may 
be  regarded  as  equal  to  that  of  the  whole  blood, 
hence  the  blood  is  allowed  to  coagulate  and  the 
serum  alone  is  employed.  A  slight  admixture 
of  corpuscles  is  of  no  moment.  So  constant  is 
the  freezing-point  in  health  that  variations  of 
•01--02°  are  pathological.  Thus  8  =  -58  or  -59 
points  to  retention  of  molecules,  while  in  some 
cases  of  urtemia  8  =  -65  or  '7.  In  conditions  of 
asphyxia  the  value  of  8  is  also  raised,  but  falls 
to  normal  as  soon  as  the  blood  is  properly 
oxygenated.  Putting  this  aside  it  may  be  said 
that  a  rise  in  the  value  8  is  a  sign  of  renal 
inadequacy,  and  contra-indicates  surgical  inter- 
ference in  kidney  lesions. 

The  information  which  cryoscopy  of  the  blood 
affords  in  other  directions  is  of  minor  import. 
In  pregnancy  8  has  a  low  value,  rising  to  normal 
after  delivery  as  the  osmotic  pressure  of  the 
blood  returns.  In  hydrtemic  conditions  generally 
the  freezing-point  is  high ;  in  diabetes  it  is  low, 
from  concentration  of  the  blood.  It  is  possible 
that  cryoscopy  may  yield  forensic  evidence  of 
value,  since  in  death  from  drowning  8  tends 
to  approach  the  freezing-point  of  the  fluid  in 
which  the  body  is  immersed. 

Cryoscopy  of  the  Urine. — The  chief  molecules 
influencing  the  freezing-point  are  those  which 
are  most  abundantly  present,  viz.  urea  and 
sodium  chloride.  As  dissociation  of  the  latter 
takes  place  after  the  urine  leaves  the  kidney  the 
concentration  of  the  urine  cannot  be  taken  as  an 
exact  measure  of  the  osmotic  energy  of  the  organ. 
From  the  simple  fact  that  A  varies  widely  in 
health,  inferences  must  be  drawn  with  caution, 
and  as  it  is  practically  impossible  to  obtain  the 
urine  from  each  kidney  separately  for  anything 
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Imt  a  short  period,  it  will  be  seen  that  eryoscopy 
of  the  urine  cannot  be  of  such  diagnostic  im- 
portance as  that  of  the  blood.  Sahli,  indeed, 
believes  that  it  presents  few  advantages  over 
the  estimation  of  the  specific  gravity,  and  states 
that  in  a  urine  free  from  sugar  and  proteid  A 
may  be  calculated  empirically  by  multiplying 
'075°  C.  by  the  last  two  figures  of  the  sp.gr.,  carried 
to  the  third  decimal  place.  In  normal  adults  A 
is  greater  than  5,  averaging  from  l-2°  to  2'3°  in 
the  mixed  twenty  -  four  hours'  urine.  After 
copious  draiights  of  water  it  may  sink  to  "l",  or 
with  restricted  intake  of  fluid  rise  to  3'5°.  In 
breast-fed  infants  A  is  usually  less  than  8,  vary- 
ing from  -087°  to  '45°.  On  the  whole,  in  renal 
inadequency  A  is  low,  ljut  of  more  importance 
is  the  fact  a  damaged  kidney  has  lost  its  power 
of  responding  to  the  demands  made  on  it,  hence 
alterations  of  the  intake  of  water  are  not 
followed  by  the  normal  corresponding  variations 
in  A.  The  following  figures  from  Koranyi 
illustrate  this  : — In  a  case  of  unilateral  pyo- 
nephrosis A  on  the  diseased  side  was  "49°,  on  the 
healthy  side  1-63".  After  copious  drinking, 
values  of  "34°  and  "08°  respectively  were  given. 
Hence  the  freezing-point  of  the  urine  is  a  test  of 
renal  efficiency  only  when  considered  in  relation 
to  the  fluid  ingested,  and  a  low  value  of  A  is 
significant  only  when  constant  over  considei'able 
periods  of  time.  If  Q  =  the  quantity  of  urine 
excreted  in  twenty-four  hours,  QA  expresses  the 
molecular  excretion,  and  (^)(A  -  8)  the  osmotic 
energy  in  that  time.  A  product  equivalent  to 
QA  may  be  obtained  by  multipl^ang  the  last  two 
figures  of  the  sp.  gr.  by  2-33,  and  by  the  number 
of  litres  passed  in  twenty-four  hours,  which  gives 
the  approximate  number  of  grains  of  solids  ex- 
creted in  that  time  (Sahli). 

From  the  above  it  will  be  seen  that  while  in 
eryoscopy  of  the  blood  we  have  a  valuable 
method  of  estimating  the  activity  of  the  kidneys, 
the  same  cannot  be  said  of  eryoscopy  of  the 
tn-ine.  In  the  present  state  of  our  knowledge 
the  following  geni^ral  statements  seem  all  that 
iire  warranted  : — S=  -56  shows  that  at  least  one 
kidney  is  adecpiate,  and  justifies  surgical  opera- 
tion. If  8=  -59  or  more,  nephrectomy  is  contra- 
indicated,  though  less  serious  operations — e.f/. 
nephrotomy — may  be  performed.  If8=-G  or 
more,  it  is  probably  unsafe  to  interfere  until 
a  more  normal  figure  has  been  regained.  When 
A  IS  persistently  below  "8  or  "9  it  indicates 
renal  inadecpiacy ;  the  urine  of  each  kidney 
should  be  examined  separately,  or  other  tests 
(phloridzin  or  methylene  blue)  employed.  A 
comparison  of  6  and  A  should  be  made.  Some 
guidance  as  to  the  efficiency  of  the  kidney 
function  may  be  gathered  from  the  variations  of 
A  under  copious  drinking  of  water  and  restric- 
tion of  fluid. 

Cryoscopy  of  other  lluids,  pathological  and 
physiological — e.f/.  the  liquor  amnii  and  effusions 
— has  been  practised,  but  the  results  obtained, 
vor..  II 


though  scientifically  interesting,  have  had  as 
yet  no  practical  outcome. 

Crypt. — A  sm^dl  cavity,  or  blindly-ending 
tube  opening  on  a  free  surface  (e.ff.  the  crypts 
of  Lieberkulni  in  the  intestinal  mucous  mem- 
brane). CryptitU  is  inflammation  of  such  a 
cavity  or  cryjjt. 

Crypto-.  —  In  compound  words  crypto- 
(Gr.  K/d.'Trrus,  hidden)  signifies  concealed  or 
hidden. 

Cryptogrenetic  Septicaemia 

{Ltiilic). — General  sejjticiemia  or  blood-poisoning 
without  any  apparent  local  infection  during  life, 
and  sometimes  without  any  discoverable  lesion 
after  death ;  in  many  cases  it  is  a  terminal 
infection  in  individuals  wasted  by  disease,  but 
sometiuies  it  affects  persons  appai'ently  healthy; 
the  streptococcus  pyogenes  is  the  commonest 
micro-organism  found. 

Cryptomenorrhcea.  —  Absence  of 

menstruation  due  to  structural  anomalies  (e.g. 
imperforate  hymen,  vaginal  atresia)  which  cause 
the  retention  of  the  menstrual  blood  ;  hidden 
menstruation.  Hee  Menstruation  and  its  Dis- 
orders ;  Uterus,  Malformations  of  [Clinical 
Ai^piects,  Symptoms  Ujloijy). 

C ry ptO p ll t h ai  m  U S.~The  teratologi- 
cal  state  in  which  the  skin  passes  without  a 
break  from  the  forehead  on  to  the  cheek,  entirely 
closing  in  the  openings  of  the  orbits ;  ablepha- 
ron ;  it  is  not  to  be  confused  with  adhesion  of 
the  eyelids  {anl-yloblepharon),  or  with  adhesion 
of  the  palpebral  and  ocular  conjunctival  surfaces 
(symblcpharon). 

C r y  pt O rc h  i S m .  — The teratol ogical  state 
in  wiiicli  one  or  both  of  the  testicles  is  hidden, 
e.f/.  retained  in  the  abdomen  or  arrested  in  the 
inguinal  canals. 

Crystaliina.  See  Skix,  Diseases  of 
Sweat  and  Sebaceous  Gj.ands  {Smhiminfi). 

Crystalline  Lens.  See  Lens,  Crys- 
talline ;  Ca'I'aract  ;  etc. 

Crystal  Pox.   See  A'aricella. 

Crystals.  See  Charcot-Leyden's  Crys- 
T.\LS ;  F.KCES  (Abnormalities,  Blood  Crystals)  ; 
Teichmann's  Crystals  ;  etc. 

Cuban  Itch. — A  mild  form  of  smallpox, 
regarded  by  some  as  a  new  disease ;  Philippine 
itch. 

Cubebae  FruCtuS.  See  also  Phak- 
MAc-oLOGY  ;  Prescriring;  etc. — Cubebs  or  the 
dried  fruit  of  Fiper  cuOeba;  the  fruits,  which 
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have  a  warm,  bitter  taste,  and  an  aromatic 
smell,  contain  a  volatile  oil  (Oleiwi  Cuhehoe,  dose 
5  to  20  m.  suspended  in  mucilage),  an  oleo-resin, 
cubebin  (C^gHj^Oj),  cubebic  acid  (Cj^Hj^O-),  and 
piperine ;  cubebs  is  given  in  doses  of  30  to  60 
gr.,  and  the  Tinctura  Cuhebm  in  doses  of  -J-  to  1 
fl.  dr. ;  the  chief  action  of  the  drug  is  a  stimu- 
lant one  upon  the  mucous  membrane  of  the 
genito-urinary  tract,  but  it  is  also  a  diuretic, 
and  in  small  doses  acts  as  a  stomachic  ;  it  finds 
its  greatest  sphere  of  usefulness  in  gonorrhoea 
and  cystitis,  but  it  is  also  employed  in  bronchitis, 
pharyngitis,  and  asthma  (as  cigarettes).  Lozenges 
of  cubebs  {Trochisci  Cubebce)  are  official  in  the 
U.S.  Pharmacopoeia. 

Cubita.1. — Cubital,  from  L.  cubitus,  means 
relating  to  the  forearm,  or,  more  particularly,  to 
the  ulna ;  in  the  form  of  cubito-  it  enters  into 
many  compound  words,  such  as  cubito-carpal, 
cubito  -  radial,  etc.  See  Lymphatic  System, 
Physiology  and  Pathology  {Cubital  Glands). 

Cuca..    See  Coca. 

Cucurbitae  SeminaPraeparata. 

—  Melon  pumpkin  seeds  (from  Cucurbeta 
maxima)  or  pepo,  in  doses  of  3  to  4  oz.,  act  as 
an  anthelmintic  in  cases  of  tape-worm  ;  they  are 
given  bruised  with  milk,  and  are  followed  by 
castor  oil ;  they  are  official  in  the  Lidian  and 
Colonial  Addendum  (1900)  to  the  British  Phar- 
macopoeia 1898. 

Culex. — A  gnat  or  mosquito.  See  Filari- 
ASis  {Filaria  Bancrofti) ;  Malaria  {History, 
Parasitology,  The  Mosquito). 

Culicicide. — Capable  of  killing  gnats  or 
mosquitoes. 

Cu  It  i  vat  ion.  See  Post-Mortem  Methods 
{Bacteriological  Iiwestigations,  Cultivation)  ; 
Skin,  Parasites  {Method  of  Cultivation). 

Culture. — A  growth  {e.g.  of  micro- 
organisms) due  to  cultivation,  a  /)t<re  culture 
being  a  growth  in  which  there  is  only  one  micro- 
organism. 

Cumin  Fruit.— The  seeds  of  Cuminumi 
cyminum,  aromatic  in  character ;  from  them  is 
got  cumic  aldehyde  or  cuminol  (Cj^Hj^O),  and 
from  it  cumic  acid  (CjqHjoO.,)  and  cumin  alcohol 
(CioH^^O). 

Cumulative  Action.  See  Pharma- 
cology ;  Toxicology.  —  When  symptoms  of 
poisoning  are  suddenly  developed  in  an  indi- 
vidual who  has  been  for  some  time  taking  a 
drug  without  any  evil  effects,  these  symptoms 
are  ascribed  to  what  is  called  cumulative  action  ; 
thus,  strychnine  may  be  taken  for  a  time  in 
small  doses  without  producing  any  unpleasant 
effects,  and  then,  without  warning,  it  may  cause 


spasms ;  this  action  may  be  caused  by  rapid 
absorption  due,  for  instance,  to  some  transitory 
state  of  the  bowel,  or  by  diminished  excretion  of 
the  drug  {e.g.  by  the  kidneys). 

Cuneate  Lobe.  See  Brain,  Physio- 
logy OF  {Median  Aspect  of  Cerebral  Hemisphere, 
Cuneus) ;  Physiology,  Nervous  System  {Cere- 
brum, Localisation  of  Functions,  Visual  Centre). 

Cu  neohysterectomy. — The  removal 

of  an  elliptical  (wedge-shaped,  from  cuneus,  a 
wedge)  piece  of  tissue  out  of  the  uterine  wall  (con- 
vex side)  at  the  site  of  the  angle  of  flexion,  and 
the  suturing  together  of  the  margins  of  the 
wound ;  the  operation  is  performed  by  abdomi- 
nal section  in  cases  of  persistent  and  otherwise 
incurable  cases  of  uterine  flexion  (retro-  or 
ante-flexion)  in  order  to  cori'ect  the  flexion. 

Cupping'. — An  operation  in  which  cup- 
ping-glasses are  applied  to  the  skin  in  order  to 
determine  an  excessive  flow  of  blood  to  any  part 
thereof  {dry-cuuppiing) ;  this  is  done  by  rarefying 
the  air  in  the  cup  (by  heat  or  by  an  air-pump),, 
and  the  effect  may  be  increased  by  scarifying  the 
skin  {u'et-cupjnng)  and  so  withdrawing  some  of 
the  blood. 

Cupping  of  the  Optic  Disc. — 

There  is  a  depression  visible  about  the  centre  of 
the  optic  disc  of  the  eye,  and  this  is  known 
as  the  "  physiological  cup " ;  but  under  con- 
tinuous pressure  {e.g.  in  glaucoma)  a  "pi'essure 
excavation "  or  pathological  degree  of  cupping- 
takes  place,  recognisable  on  ophthalmoscopic 
examination.  See  Glaucoma  {Sym2)torn,s,  Ex- 
cavation of  the  Optic  Disc) ;  Retina  and  Optic 
Nerve  {Anatomy). 

Cuprum.    See  Copper. 

Curara. — Curara,  known  also  as  Ourari,. 
Wourara,  Wourali,  Urari,  and  Curare,  is  a  South 
American  arrow -poison ;  it  is  prepared  from 
decoctions  and  extracts  of  various  plants  (an 
Arum,  vai'ious  species  of  Strychnos,  etc.) ;  its. 
powerfully  poisonous  effects  are  due  to  the 
alkaloid  curarina  (CjgHgr.N)  which  it  contains ;. 
it  paralyses  the  peripheral  ends  of  the  motor 
nerves  of  the  voluntary  muscles,  and  has  there- 
fore been  used  in  cases  of  tetanus ;  it  is  not 
official,  but  there  is  an  Injectio  Curarae  Hypo- 
dermica  (dose,  1  to  6  m.  subciitaneously).  See- 
Alkaloids  {Curarina) ;  Electricity  {Faradism^ 
Curarised  Muscles). 

Curd  Soap.  —  Sapo  Animalis  or  Curd 
Soap  is  chiefly  stearate  of  sodium,  and  is  used 
as  a  basis,  being  contained  in  Extractum  Colo- 
cynthidis  Compositum,  Pilula  Scammonii  Com- 
posita,  and  Linimentum  Potassii  lodidi  cum 
Sapone.    See  Prescribing. 

Cure. — The  word  cure,  although  generally 
signifying  a  return  to  health  or  the  means  by 
which  it  is  accomplished,  has  also  the  special 
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meaning  of  a  particular  course  of  medical  or 
surgical  or  hydropathic  treatment ;  thus,  there 
is  the  Banting  Cure  for  Obesity  ('/-v.),  the  Gold 
Cure  for  Alcoholism  (a  secret  nietliod),  the  Grape 
Cure  for  Habitual  Constipation,  the  Kneipp 
Water  Cure  (walking  barefoot  through  meadows 
in  the  dewy  morning),  the  Schott  Cure  (mus- 
cular movements  and  Naulieim  baths)  for  Heart 
Disease,  etc. 

Curettag^e,  Uterine. 

Indications    ......  259 

Technique     ......  260 

Dangers  and  Conika-Indications  .       .  260 

See  also  Abortion  {Treatment,  Incomplete 
Ahortion);  Atmokausis  ;  Gynecology,  Diagnosis 
IN  ;  Pelvis,  PERiNEUiM  and  Pelvic  Floor  {Pro- 
lapsus Uteri,  Treatment) ;  Uterus,  Inflamma- 
tions 0¥  {Chronic  Endoinetritis) ;  Vaporisation  ; 
Zestokausis. 

It  is  fifty-six  years  since  Recamier  advised  the 
scraping  of  the  inside  of  the  uterus  with  a  sort 
of  scoop  with  subacute  edges  in  cases  of  metror- 
rhagia from  "  intra-uterine  fungosities  "  ;  but  dis- 
couraging and  even  fatal  results  followed  this 
first  use  of  the  curette,  and  it  was  not  till  1865 
that  Marion  Sims  ventured  to  characterise  the 
operation  as  a  practice  "  now  recognised  as  legiti- 
mate." Sims'  curette  was  a  sharp  one,  and  so 
was  the  spoon  curette  of  Simon  introduced  in 
1872  ;  but  the  blunt  instrument  invented  hy 
Thomas,  and  popularised  in  tliis  country  by 
Munde,  by  its  almost  complete  safety  did  a  great 
deal  to  establish  the  curette  in  the  favour  of  the 
jirofession.  Its  chief  use  was  as  a  means  of 
diagnosis.  Since  1878  the  sphere  of  usefulness 
of  the  uterine  curette  has  been  enormously 
widened ;  sharp  and  blunt  and  flushing  instru- 
ments are  employed,  and  the  operation  of 
curettage  is  looked  upon  as  one  requiring  care 
and  skill,  and  not  simply  as  a  trifling  diagnostic 
metliod  which  could  be  safel}'  carried  out  on  the 
consulting-room  couch. 

The  Indications  for  curettage  may  be  divided 
into  therapeutic  and  diagnostic;  and  of  these 
tiie  former  are  nowadays  regarded  as  the  more 
important,  and  will  be  considered  first. 

Therapeutic  Uses. — (1)  Hcpm.orrhaJie  from  the 
genital  organs  is  one  of  the  commonest  and 
most  fully  established  uses  of  the  curette.  The 
bleeding  may  be  fnnn  the  cervix  uteri,  or  even 
from  the  vaginal  walls,  as  in  cases  of  malignant 
disease  of  these  parts,  and  then  the  curette  acts 
only  as  a  palliative  ;  in  the  great  majority  of 
cases,  however,  the  hiicmon-hage  is  from  the 
body  of  the  uterus,  and  curettage  is  at  any  rate 
expected  to  be  curative.  Uterine  corporeal 
luemorrhage  may  be  due  to  retained  products 
of  conception,  as  after  an  incomplete  abortion  ; 
then  the  cavity  may  be  cleared  out  with  the 
index  finger,  which  is,  under  the  circumstances, 
the  best  curette  ;  but  if  the  cervical  canal  has 


closed  and  the  bleeding  continues,  notwith- 
standing the  lapse  of  some  days  or  weeks,  then 
I  dilatation  and  a  thorough  curetting  of  the  in- 
terior will  be  needed,  for  decidual  remains  are 
often  very  firmly  fixed,  and  need  not  be  of 
much  size  in  order  to  set  up  a  great  amount  of 
hfcmorrhage.  Again,  the  hamiorrhage  nuiy  be 
due  to  chi'onic  non-septic  hyperjjlastic  endo- 
metritis, and  in  such  cases  the  removal  of  the 
greatly  thickened  endometrium  by  the  curette 
(blunt  or  sharp)  with  previous  dilatation  of  the 
cervix  will  often  give  immediately  satisfactory 
results,  especially  if  the  curettage  be  followed 
by  a  thorough  cauterisation  of  the  uterine  in- 
terior. It  cannot  be  said  that  hemorrhage  from 
a  uterus  affected  with  fibroid  tumours  has  been 
more  than  temporarily  checked  by  curettage, 
for  the  mucous  membrane  under  these  circum- 
stances is  not  always  liypertrophic  (it  may 
indeed  be  atrophic),  ;ind  the  congestion  may  be 
seated  in  the  muscular  coat,  which  is  of  course 
beyond  the  reach  of  the  scraping.  In  the  case 
of  sarcomata  and  carcinomata  of  the  body  of  the 
uterus  the  curette  is  only  a  palliative  means  of 
treatment,  but  it  has  a  value  as  a  diagnostic, 
and,  further,  it  may  be  used  as  a  preliminary 
procedure  before  the  performance  of  vaginal 
hysterectomy  for  these  uterine  tumours. 

(2)  Septic  and  other  infected  states  of  the 
uterus,  and  even  of  the  Fallopian  tubes,  have 
during  recent  years  been  treated  hy  curettage  ; 
but  all  gynecologists  are  not  agreed  as  to  the 
value  of  this  indication,  and,  of  course,  all 
infected  states  are  not  equally  amenable  to 
curettage.  In  acute  septic  endometritis,  for 
instance,  following  abortion,  or  even  laboiu-  at 
the  full  term,  the  curette  must  be  used  only 
after  consideration,  and  not  as  a  routine  plan  of 
treatment ;  but  even  under  these  conditions  it 
has  its  uses,  especially  if  intra-uterine  douching, 
iodoform  packing,  and  the  antistreptococcic 
serum  fail  to  reduce  the  temperature.  Great 
cai'e  must  be  taken  not  to  perforate  the  soft 
walls  of  the  puerperal  or  post-abortum  uterus. 
In  chronic  infected  states  in  which  the  uterus  is 
enlarged  and  displaced,  menstruation  disordered, 
and  purulent  and  profuse  leucorrhoja  in  exist- 
ence, the  curette  often  gives  the  best  results. 
Even  in  cases  in  which  the  appendages  are  in- 
fected it  has  been  recommended  that  the  uterus 
be  curetted  in  order  to  drain  pus-containing 
tubes  through  it. 

(3)  Di/smenorrhoea  and  sterility  form  y<?t  other 
indications  for  curettage,  but  it  is  often  difiicult 
to  separate  these  from  the  chronic  infected  states. 
At  any  rate  it  is  probable  that  the  straightening 
of  the  uterus  and  the  dilatation  of  the  cervical 
canal  may  be  as  efficacious  as  the  curettage  in 
the  improvement  which  undoubtedly  sometimes 
follows.  {\)  In  the  induction  of  abortion  for 
dangerous  conditions  in  pregnancy,  such  as  in- 
coercible  vomiting,  the  curette  (preferably  the 
blunt  variety)  may  be  employed,  especially  when 
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it  is  important  to  carry  out  the  induction  rapidly 
and  with  small  loss  of  blood.  (5)  Cui-ettage 
may  be  used  as  a  prophylactic  and  prelinmuiry 
procedure  when  it  is  intended  to  operate  on  the 
vaginal  walls  or  cervix,  or  to  do  hysterectomy, 
in  order  to  prevent  the  infection  of  the  wounded 
surfaces  with  septic  material,  etc.,  from  the 
uterus. 

The  diacpiostic  uses  of  the  curette  consist  in 
the  removal  by  this  means  of  scrapings  of  uterine 
mucous  membrane  and  their  examination  under 
the  microscope  in  order  to  separate  conditions  of 
simple  endometritis  from  sarcoma  and  carcinoma, 
and  even  from  fibro-myoma  of  the  uterus. 

The  Technique. — -When  the  condition  calling 
for  curettage  permits  the  fixing  of  dates  before- 
hand, the  time  chosen  should  be  the  week  after 
the  menstrual  period.  On  the  day  before  opera- 
tion the  patient  should  keep  in  bed,  her  urine 
should  be  tested,  and  some  opening  medicine 
should  be  given,  to  be  followed  by  an  enema 
next  morning.  The  vulva  and  vagina  should  be 
thoroughly  scrubbed  out,  and  the  operator  and 
assistant  should  take  the  same  personal  pre- 
cautions to  ensure  surgical  cleanliness  as  if  a 
laparotomy  were  anticipated.  The  armament- 
arium consists  of  a  curette,  which  may  be  either 
Martin's  sharp  curette  (which  closely  resembles 
that  recommended  by  Recamier),  or  an  instru- 
ment with  a  hollow  stem,  by  means  of  which  a 
stream  of  antiseptic  solution  can  be  sent  through 
the  uterus  (flushing  curette) ;  a  vaginal  speculum, 
such  as  Simon's  ;  two  or  more  strong-toothed  vol- 
•sellse  with  clips ;  a  set  of  cervical  dilators,  such 
as  Hegar's ;  three  or  four  uterine  sounds  or 
Playfair  probes  armed  with  cotton-wool ;  a  male 
catheter.  No.  10  ;  an  intra-uterine  douche  and  a 
pair  of  curved  packing  forceps ;  some  pledgets 
of  gauze,  and  iodoform  gauze  in  strips  for  pack- 
ing. There  sliould  be  at  hand  a  bottle  of  iodised 
phenol  for  applying  to  the  interior  of  the  uterus 
•on  the  armed  sounds,  if  regarded  necessary ; 
there  must,  of  course,  be  an  ansesthetic  (chloro- 
form), and  an  antiseptic  solution  (perchloride  of 
mercury,  1  in  5000).  The  patient,  having  been 
anfesthetised,  should  be  placed  in  the  lithotomy 
position  on  a  table  in  a  good  light.  The  field 
of  operation  should  be  protected  with  sterilised 
towels,  and  the  hips  should  be  raised  upon  a 
pad  of  antiseptic  cotton  covered  by  mackintosh. 
The  external  genitals  and  vulva  should  be  again 
thoroughly  washed  and  scrubbed,  and  the  urine 
drawn  off".  The  speculum  is  then  passed  and 
held  in  position  exposing  cervix  and  vaginal 
vault,  and  the  operator  seizes  and  drags  down 
the  cervix  by  means  of  the  volsellfe,  one  being 
attached  to  the  anterior  and  the  other  to  the 
posterior  lip.  If  the  uterus  be  fixed  by  pelvic 
adhesions  this  should  not  be  attempted.  The 
dilatation  of  the  cervical  canal  is  now  begun, 
unless  it  is  already  sufficiently  open  to  allow  the 
passing  of  the  curette  ;  the  Hegar  dilators,  which 
have  been  carefully  sterilised,  are  now  slowly 


introduced  one  after  another,  beginning  with 
perhaps  a  No.  3  and  working  up  to  a  No.  13  or 
14,  and  always  allowing  a  minute  or  two  to 
elapse  between  successive  ones.  From  fifteen 
to  twenty  or  even  thirty  minutes  should  be 
allowed  for  this  part  of  the  operation.  Each 
dilator  should  be  warmed  and  oiled  before  intro- 
duction. The  cm'ette  is  now  passed  into  the 
uterus  and  the  walls  systematically  scraped  with 
it  (first  anterior,  then  posterior,  and  so  on),  the 
scraping,  which  is  accompanied  by  a  creaking 
("  le  cri  uterin  "),  being  controlled  by  the  left 
hand  placed  over  the  abdomen.  The  contents 
of  the  curette  should  be  floated  off  into  a  cup 
of  clean  water  for  future  microscopic  examina- 
tion. Next,  the  uterine  cavity  may  be  washed 
out  with  an  antiseptic  solution,  and  iodised 
phenol  applied  to  the  interior  on  sounds  or 
Playfair  probes  if  the  caustic  effect  be  desired. 
Finally,  the  uterus  and  vagina  should  be  packed 
with  a  long  strip  of  iodoform  gauze,  a  pad  of 
antiseptic  absorbent  wool  should  be  placed  over 
the  vulva,  and  the  whole  held  in  position  with 
a  bandage.  A  hypodermic  injection  of  ergotin 
(3  gr.)  may  be  given  to  aid  uterine  contractions. 
The  patient  is  then  put  back  to  bed  and  kept 
quiet.  The  urine  may  require  to  be  drawn  off", 
but  it  is  often  passed  naturally.  If  the  curettage 
has  been  done  for  siippurative  conditions,  the 
packing  may  need  to  be  frequently  changed  ;  if 
not,  it  may  be  allowed  to  remain  in  for  two  or 
three  daj's.  The  patient  should  be  kept  in  bed 
for  five  days  or  a  week,  for  longer  if  the  opera- 
tion has  been  performed  for  grave  conditions ; 
she  ought  to  rest  in  bed  at  the  next  menstrual 
period,  as  the  discharge  is  sometimes  excessive 
then,  and  marital  relations  should  not  be  re- 
sumed for  eight  weeks  in  order  to  permit  of  the 
complete  restoration  of  tlie  endometrium.  It 
has  to  be  borne  in  mind  that  curettage  does  not 
prevent  future  conception;  it  has  indeed  cured 
sterility. 

The  Dangers  of  uterine  curettage,  if  carried 
out  with  surgical  cleanliness,  are  not  many  or 
great.  Occasionally  perforation  of  the  uterine 
wall  has  occurred,  especially  when  the  operation 
has  been  done  in  the  puerperium  ;  then  if  grave 
symptoms,  such  as  haemorrhage  or  prolapse  of 
intestine,  appear,  it  may  be  necessary  to  per- 
form hysterectomy,  but  in  many  cases  no  harm 
has  resulted.  Sepsis  is  not  a  common  danger 
nowadays  when  curettage  is  looked  upon  as  an 
operation  and  not  as  a  diagnostic  method  to  be 
done  in  the  consulting-room  or  with  the  patient 
in  bed.  Abortion  may  result  through  want  of 
diagnosis  of  pregnancy,  therefore  it  is  always 
well  to  inquire  into  the  menstrual  history,  and 
to  make  a  careful  bimanual  examination  before 
beginning  the  cervical  dilatation.  Complete 
obliteration  of  the  uterine  cavity  has  in  a  few 
instances  followed  curettage,  possibly  on  account 
of  a  sort  of  siiperinvolution.  Rupture  of  puru- 
lent collections  in  the  pelvis  is  a  danger  which 
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used  to  be  luiich  feai-ed,  ;uid  tul)al  disease  and 
perimetritis  were  formerly  regarded  as  Contra- 
Indications  to  curettage  ;  but  the  risk  has  prob- 
ably been  exaggerated,  and  it  is  now  held  by 
some  gynecologists  to  be  good  treatment  to  use 
the  curette  in  those  very  conditions  which  were 
regarded  as  contra-indications.  Of  course  under 
these  circumstances  the  alternatives  are  vaginal 
hysterectomy  or  laparotomy.  Pregnancy  is  a 
certain  contra-indication,  save  when  it  is  desired 
for  some  good  reason  to  induce  abortion. 

Currents.  See  Physiologv,  The  Tissues 
(^Muscle,  Electrical  Chanr/es). 

Curschmann's      Spirals.  See 

Asthma  [Si/niptoinn,  S/mfin/i.) ;  Bkoxchi,  Bron- 
chitis (S//mptom.s,  Casts) ;  Expectoration  {Micro- 
scopical Examination  of  S/nifin/i,  Curschiiiariu's 
Spirals). 

Curtilagre.  —  in  sanitary  law  curtilage 
is  defined  as  "  a  courtyard,  backside,  or  piece 
of  ground  lying  near  to  a  dwelling-house." 

Curvature.  See  Spine,  .Surgical  Affec- 
tions (»F  {Lateral  Curvature  or  Scoliosis)  ; 
Stomach,  Diseases  of  {Anatoini/,  Curvature). 

Curve.  See  Carus,  Curve  of;  Embryo- 
logy {Curves);  Generation,  Female  Organs  of 
{Pelvis,  Curves);  Labour,  Operations (7'o?re7J.s)  ; 
Physiology,  Circulation  (C^rrf/wKc  Cycle,  Graphic 
Curves). 

CUSCO'S  Speculum.  See  Gynecology, 
DiA(iN(isis  IN  {Vaqinal  Specula). 

Cusp. — A  pointed  end,  projection,  or  ex- 
tremity, of  the  crown  of  a  tooth  (Teeth, 
Anatomy),  or  of  the  valves  of  the  heart  (Physio- 
logy, Circulation,  Heart,  Valves). 

Cuspariae  Cortex.     See  also  Car- 

minat'Ives  ;  Pharmacology,  etc. — Cusparia.  Bark 
or  Am/ustura  Bark  is  the  dried  bark  of  Cusparia 
fehrifuga ;  it  has  a  disagreeable  odour  and  a 
bitter  aromatic  taste  ;  it  contains  several  alka- 
loids (e.g.  cusparine  or  angusturine,  C,,||H],|N0.,, 
galipine, Co^H.^^NOg, and  cusparidine, Cj,|H  j-NO.,), 
a  bitter  ])rinciple  {anr/osturin),  and  an  aromatic 
oil ;  its  otiicial  preparations  are  Jnfusum  Cusparia^ 
(dose,  1  to  2  fl.  oz.),  and  Liquor  Cusparia^  Con- 
centratus  (dose,  ^  to  1  fl.  dr.);  its  action  is  that 
of  a  stomachic  and  carminative  (like  Calumba 
Root),  it  is  used  to  make  Angustura  Bitters,  and 
it  lias  been  used  as  a  fel)rifnge  (in  S.  America, 
whence  it  is  olitained). 

CuSSO. — Cusso  or  koi'sso  consists  of  the 
drii'il  jiiuiicles  of  an  Abyssinian  plant  of  the 
order  of  the  Rosacea3  {Brayera  ant/ielmintira), 
and  it  is  occasionally  used  as  an  anthelmintic  ; 
it  contains  an  active  resinoid  principle,  koussin 
(C.^H^jOjq),  soluble  in  alkalies,  along  with  tannic 


acid,  an  oil,  etc.  See  Anthelmintics  ;  Parasites 
{Cestodes,  Tamia  Solium). 

Custard.  See  Invalid  Feeding  {Prepared 
Foods,  Diet  during  Convalescence). 

Cut  Throat.  See  Neck,  Region  of  {Cut 
lliroaf)  ;  AIkiik.ixk,  Forensic  {Suicide). 

Cutaneous  Diseases.  See  Derma 

titis  ;  Skin  ;  Myiasis  ;  etc. 

Cute.    See  Carat:^s  ;  Pinta. 

Cuticle. — The  epidermis  or  scarf  skin. 
See  Physiology,  Tissues  {Epithelium,  Stratified 
Squamous)  ;  Skin,  Anatomy  and  Physiology. 

Cutis. — The  skin,  especially  the  coriuni  or 
derma  ;  cutis  anserina  or  goose-skin  is  that  state 
of  the  integument  when  from  emotion  or  cold 
the  hair  follicles  are  erected  and  form  projections 
on  the  surface ;  cutis  laxa  is  a  loose  condition  of 
the  skin,  dermatolysis  ;  and  cutis  testacea  is  a 
name  for  ichthyosis  neonatorum. 

Cuvier,  Duct  of. — In  the  embryo  the 
cardinal  veins  (anterior  or  jugular  and  posterior) 
unite  to  form  the  duct  of  Cuvier  which  carries 
the  blood  to  the  sinus  venosus  which  opens  into 
the  auricle  of  the  heart.  See  Embryology  ; 
Heart,  Embryology. 

Cyan-  or  CyanO-. — In  compound  words 
cyan-  or  cyano-  (from  Gr.  Kvavo^,  dark  blue) 
means  either  blue  in  colour  or  else  relating  to 
the  chemical  compound  cyanogen  (C.,N._,) ;  for 
instance,  cyanosis  {vide  infra)  means  blueness  of 
the  skin,  cyanurin  is  a  blue  deposit  found 
occasionally  in  the  urine,  while  a  cyanide  is 
a  compound  of  cyanogen  with  a  metal  or  an 
organic  radicle. 

j  Cyanate. — A  salt  of  cyanic  acid  (HCNO), 
I  such  as  potassium  cyanate  (KCNO),  or  lead 
cvanate  (P1)(CN0).,),  or  ammonium  cyanate 
(NH/:?NO),  which  Wohler  (in  1828)  succeeded  in 
transforming  by  evaporation  into  urea  (C0N2H_j), 
an  isomeric  form. 

Cyanic    Acid. — A    colourless  volatile 
[  liquid  (HCNO),  producing  a  caustic  effect,  and 
forming  salts  (cyanates)  with  metals. 

Cyanide.  —  A  compound  of  cyanogen 
(CoN.,  or  Cy)  with  a  metal  or  an  organic  radicle, 
e.g.  potassium  cyanide  (KCN),  potassium  ferro- 
cyanide  (K^FeCgN^,),  mercuric  (Hg(CN).,)  or 
silver  cyanide  (AgCN).  See  Dermatitis  Trau- 
matica ET  Venenata  {Special  Eruptnms)  ; 
Toxicology. 

CyanOgfen. — A  compound  radicle  (CoNo), 
whicli  can  lie  isolated,  by  heating  mercuric 
cyanide,  as  a  colourless  gas  burning  with  a 
peach-blossom  coloured  flame.    See  Toxicology 
\  {Cyanogen  Compouwis). 
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Cy£inOSiS. — The  morbid  condition  in 
which  the  skin  has  a  bhiish  colour,  due  to  im- 
perfect aeration  of  the  blood  on  account  of  con- 
genital malformations  of  the  heart  (morbus 
caeruleths)  or  of  asphyxia  or  collapse.  See 
Bronchi,  Bronchial  Glands  {Enlarged  Glands, 
Symptoms  and  Signs) ;  Bronchi,  Bronchitis 
{Insanity  of  Cyanosis) ;  Heart,  Myocardium 
and  Endocardium  {Effects  of  Cardiac  Disease) ; 
Heart,  Congenital  Malformations  of  {Physi- 
cal Signs) ;  Raynaud's  Disease  ;  Toxicology 
{Nitro-henzene,  Aniline). 

Cycle. — The  period  of  time  during  which 
certain  events  occur  in  a  definite  sequence ; 
usually  one  cycle  is  followed  by  another  in  which 
the  same  events  occur  again  in  the  same  order. 
See  Heart,  Physiology  of  {Cardiac  Cycle) ; 
Menstruation  ;  Physiology,  Circulation  {Heart, 
Cardiac  Cycle). 

Cyclic   Albuminuria.— A  morbid 

state  of  the  urine,  in  which  albumen  is  found, 
but  only  at  certain  houi's  of  the  day.  See  Urine, 
Pathological  Changes  in  {Albuminuria,  Signifi- 
cance of). 

Cycling'.  See  Ankle-Joint,  Region  of. 
Injuries  {Sprain,  After  -  Treatment) ;  Appetite 
(Loss  of.  Treatment). 

CyclitiS. — Inflammation  of  the  ciliary 
body  of  the  eye.  See  Glaucoma  {Causes  of 
Secondary) ;  Iris  and  Ciliary  Bodies  (Inflam- 
matory Conditions,  Cyclitis) ;  Syphilis  (Tertiary, 
Eye  and  its  Appendages,  Cyclitis) ;  Typhoid 
Fever  (Ocidar  Complications). 

CyclOCephal  us.  —  The  teratological 
state  of  the  face  in  which  there  is  a  single  median 
eye,  or  in  which  two  eyes  (separate  or  fused)  lie 
in  one  median  orbital  cavity ;  a  nasal  proboscis 
above  (or  below)  the  median  eye  may  or  may 
not  be  present. 

Cyclone.  See  Meteorology  (Winds, 
Cyclones  and  Anti-Cyclones). 

CyCloplegia.— Paralysis  of  the  ciliary 
muscle.  See  Eyeball,  Injuries  of  (Contusion, 
Cycloplegia) ;  Iris  and  Ciliary  Bodies  (In- 
juries, Traumatic  Mydriasis). 

Cyclopia. — The  single-eyed  monstrosity 
(synopsia),  in  which  the  two  orbits  and  their 
contents  are  more  or  less  completely  fused  to- 
gether in  the  middle  line  of  the  face,  so  named 
after  the  one-eyed  Cyclops  (Polyphemus)  of 
mythology ;  there  is  usually  a  nasal  proboscis 
or  tube  above  the  single  orbit,  and  there  are 
commonly  four  eyelids ;  the  brain  is  markedly 
malformed,  the  corpus  callosum,  falx,  septum 
lucidum,  olfactory  lobes,  and  optic  nerves  being 


often  absent.  See  Cebocephalus  ;  Cyclocephalus; 


Cyclotia  :  TjiiiA'ioLuGV  (Malformations  of  the 
Cranium  and  Face). 

Cyclotia. — The  teratological  type  in  which 


cyclopia  and  synotus  ai'e  combined  ;  tlicre  is"a 
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median  double  eye  witli  aljsence  or  defective 
development  of  the  lower  jaw  and  approxima- 
tion of  the  external  ears  })elow  the  defective  face  ; 
Cyclops  hypo-agnathus  {Tariiffi,).  In  the  accom- 
panying illustration  the  single  eye  (on  the  top  of 
the  head)  is  not  shown.    Set  (JvcLoriA  ;  etc. 

CyesiS. — Pregnancy  (Gr.  Kvq<TL^,  pregnancy 
or  conce])tion) ;  />seiiJoc//esis,  therefore,  is  spurious 
pregnancy,  and  ci/esiognosin  is  the  diagnosis  of 
pregnancy. 

Cylindroma,. — A  variety  of  epithelioma, 
containing  cylindrical  hyaline  bodies,  occurring 
most  often  on  the  face. 

CyllOSOmuS.— A  teratological  type  in 
which  there  is  lateral  eventration  in  the  lower 


part  of  the  abdomen  with  absence  or  incomplete 
development  of  the  lower  limb  of  the  same  side 
((ir.  KvXXtU,  crippled,  and  (nu/xa,  the  body). 

Cymenc — One  of  the  benzene  series  of 
hydrocarbons ;  it  is  really  methyl-isopropj'l- 
benzene  (Cj,,Hj^) ;  and  it  occurs  in  several  vola- 
tile oils  (e.f/.  oleum  eucah'pti  and  oleum  carui). 

Cyna.nche. — Acute  inHanmuition  of  the 
throat  or  of  the  neighbouring  parts,  causing 
ditticulty  of  breathing  and  of  swallowing,  some- 
times with  protrusion  of  the  tongue  (dr.  kvmv,  a 
dog,  and  ay^eLv,  to  strangle)  ;  there  are  differ- 
ent varieties  of  it,  such  as  cynanche  parotidea 
(nuimps),  cynanche  laryngea  (croup),  cynanche 


thyroidea  (goitre),  cynanche  tonsillaris  (ijuinsy). 
See  Angina,  and  under  the  various  diseases 
(Larynx,  Acute  Inflammation  ;  etc.). 

Cynanthropia.— That  form  of  insanity 
in  which  the  sul)ject  behaves  like  a  dog  (barks, 
runs,  etc.),  imagining  himself  to  liave  been 
changed  into  one. 


Cynic  Spasm.— The  contraction  of  the 
facial  muscles  by  which  the  teeth  are  shown  (as 
in  a  snarling  dog),  by  the  approximation  of  the 
angle  of  the  mouth  to  the  outer  canthus  of  the 
eye. 

Cynobex    Hebetis.  -TIm  barking 

cougli  of  ])ubci-ty,  a  ])eculiar  convulsive  or 
spasmodic  cough  occurring  mostly  in  boys 
about  the  age  of  puberty.  See  Hysteria  ; 
Spasm  ( Varieties). 

Cy n OCe p h ai  us.— The  teratological 
type  in  wliirii  tiie  iiead  of  the  fretus  resembles 
that  of  a  dog  ;  it  is  generally  the  result  of 
anencephalus  or  exencephalus. 

Cynolyssa.— Rabies  (y.v.). 

Cynorexia.  See  Bulimia.— A  vora- 
cious appetite  ;  "  hungry  as  a  dog." 

CyOtOCia.  —  rarturition  (Or.  kw?, 
ovum,  Mnd  tcik-os',  birth). 

CyphoSiS.  See  Kypikjsis;  Spine, 
SuKoicAL  AiKErTi(.)NS  {AiKjuIav  Curvature); 
etc. 

Cyprus   Fever.     See  Unuulant 

l^'i'VKi;  :  Mali  a 


Cyrtometer.  —  An  instrument  for 
measuring  the  curve  of  any  part  of  the 
body  (Gr.  Kvpro'i,  curved,  and  fUTpov,  a 
measure),  especially  of  any  part,  such  as 
the  chest,  in  which  the  ciu've  is  constantly 
varying ;  the  curved  tracing  obtained  is  a 
ri/rto<iraph.  See  Physiology,  Respiration 
(Moveinejits  of  Chest). 

Cyst.-  -A  morbid  structure,  consisting  of 
a  wall  or  sac  and  contents  of  varying  natui'e  in  a 
licjuid  or  semi-solid  state  (Gr.  kiVtis,  bladder). 
See  Bone,  Diseases  of  {Cysts) ;  Brain,  Cysts 
AND  Oy'stic  Degeneration  •  Brain,  Surgery  of 
{Trephining,  Cyst  of  the  Brain)  ;  Joints, 
Diseases  of  {Tumours  and  Cysts) ;  Kidney,  Sur- 
gical Affections  of  {Cysts);  Kiiiney,  Surgical 
Affections  of  {Hydatid  Cysts) ;  Larynx,  Benign 
Growths  of  {Cystoma) ;  Liver,  Diseases  of 
{Cysts);  Mammary  (Jland,  Diseases  of  {Cysts, 
Galactocele,  MidtipJe,  Serous,  Hydatid) ;  Ma.m- 
m.\ry  Gland,  Diseases  of  {Neoplasms,  Cysto- 
Adenoma);  ^Mediastinum  {Certain  Tumours,  Der- 
moid, Cowjenital,  and  Hydatid  Cysts) ;  Neck, 
Region  op  {Cysts  aiul  Cystic  I'umours);  Ovaries, 
Diseases  of  {Cystic  Tumours,  Broad  Ligament 
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Cysts,  etc.);  Palate  {Tumours,  Dermoids,  Cysts); 
Pancreas,  Diseases  of  (Cysts) ;  Peritoneum 
(JVew  Growths,  Cysts) ;  Peritoneum,  Tumours  of 
(Cysts,  Dermoids). 

Cyst-  or  CystO-.— In  compound  words 
cyst-  or  cysto-  generally  means  relating  to  the 
bladder  (iirinaiy  or  gall  l)ladder)  or  to  any  cyst- 
like structure. 

CyS'ta.denonna.. — An  adenoma  contain- 
ing cysts. 

Cysta.lg'ia. — Pain  in  the  bladder,  espe- 
cially the  cases  in  which  there  is  no  recognisable 
lesion.  See  Bladder,  In.juries  and  Diseases 
(Chronic  Cystitis,  Dim/nosis) ;  Hysteria  (Dis- 
orders of  the  Urinary  System,  Bladder). 

Cysta.trophy. — Atrophy  of  the  bladder 
(urinary). 

Cystauchenotomy.— Incision  of  the 

neck  (Gr.  av}(^,'jv,  the  neck)  of  the  bladder  (uri- 
nary). 

Cystauxe. — Hypertrophy  of  the  bladder 
(urinary),  especially  thickening  of  the  walls 
(Gr.  av^'ij,  enlargement) ;  cysthypei'sarcosis. 

Cystectasy. — The  operation  hy  which 
foreign  bodies  are  extracted  from  the  urinary 
bladder  by  forceps,  the  prostatic  xirethra  having 
been  dilated  and  the  membranous  urethra 
divided. 

Cystectomy. — Excision  of  the  bladder 
(gall). 

CystencephaluS.  —  The  teratological 
type  in  wliich  the  basis  cranii  is  covered  by  a 
sac  containing  fluid  and  representing  the  brain. 

Cystic — Cyst-like,  or  bladder-like,  or  be- 
longing to  the  urinary  bladder  or  the  gall- 
bladder. See  Abdomen,  Injuries  of  (Rupture 
of  Cystic  Duct) ;  Neck,  Region  of  (Cystic  Hy- 
groma) ;  Prostate  Gland  (Cystic  Diseases)  ; 
Urachus  (Cystic  Dilatation  op)  ;  etc. 

CySticerCUS  BoviS. — The  scolex  or 
larval  stage  of  the  tapeworm,  Tcenia  medio- 
canellata.  See  Parasites  (Cestodes,  Taenia 
Saginata). 

Cysticercus     Cellulosaa.  —  The 

scolex  or  larval  stage  of  the  common  tapeworm, 
Tmiia  solium.  See  Hydatid  Disease  ;  Orbit, 
Diseases  (Parasitic  Cysts) ;  Parasites  (Cestodes, 
TcKwia  Solium) ;  Tongue  (Cysts) ;  Tumours  of 
THE  Skin  (Cysticercus  Cellidosce  Cutis);  Vitreous 
Humour,  Diseases  (Parasites). 

Cysticercus  Tenuicoliis.  —  The 

larval  stage  of  Tfrnia  marginata:     See  Para- 
sites (Cestodes,  Taenia  Marginata). 

Cyst  in. — A  rare  deposit  in  urine  (cystin- 
uria),  consisting  of  hexagonal  crystals,  some-  I 


times  forming  calculi  ;  it  is  the  disulphide  of 
amidopropionic  acid  (CgH^NO.^S)  ;  it  is  not 
soluble  in  warm  water  or  dilute  acetic  acid,  but 
is  freely  so  in  ammonia  ;  it  gives  to  the  urine  an 
odour  of  sweet  briar  which  soon  changes  to  a 
disagreeable  smell.  See  Physiology,  Excretion 
(Urine,  Sidphur  -  containing  Bodies);  Urine, 
Pathological  Changes  m(Cystinuria, Sediments, 
Cy still) ;  Unconsciousness  (Auto-Ditoxications, 
Cystinuria). 

Cystitis.  See  Bladder,  Diseases  op  (Di- 
fl.amvKttion,  Acute  and  Chronic) ;  Bladder,  In- 
juries and  Diseases  of  (Calculus  Vesicae,  Dia- 
gnosis) ;  Bladder,  Tumours  of  (Sym2)toms) ;  Kid- 
ney, Surgical  Affections  of  (Pyelitis,  Etiology); 
Paralysis  (Subacute  Combined  Degeneration  of 
the  Cord,  Symptoms) ;  Pelvis,  Perineum  and 
Pelvic  FhOOR  (Cystocele,  Complication);  Rectum, 
Diseases  of  (Cystitis  a  Cause  of  Rectal  Symp- 
toms) ;  SpERMATORRH(EA(6Wses);  Syringomyelia 
(Cause  of  Death);  Typhoid  Fever  (Complica- 
tions, Cystitis);  Urachus  (Fistula,  Causes  of) ; 
Urethra,  Diseases  op  (Gonorrhoea,  Complica- 
tions); Urine,  Bacteria  in  (Cystitis).] 

CystOCeie.  See  Bladder,  Injuries  and 
Diseases  of  (MaljMsitions,  Hernia,  or  Cystocele) ; 
Hernia  (Hernia  of  Special  Viscera,  Bladder) ; 
Labour,  Injuries  to  the  Generative  Organs 
(Injuries  to  the  Perineum,  Results)  ;  Pelvis, 
Perineum  and  Pelvic  Floor  (Cystocele) ;  Preg- 
nancy, Affections  and  Complications  (Vesical 
CovijMcations) ;  Uterus,  Displacements  of  (Pro- 
lapse of  the  Uterus,  Diagnosis). 

Cystodynia.  See  Cystalgia. 

CyStoenterOCele.  — A  hernia  con- 
taining l)oth  bladder  and  intestine ;  when  the 
omentiHu  is  also  included,  it  is  termed  a 
cystoenteroepi'plorele  ;  when  the  omentum  and  the 
bladder  are  the  contents,  it  is  named  cystoepi- 
plocele. 

CystOlithiasiS. — Stone  or  gravel  in  the 
1  (ladder. 

Cystoma. — A  cystic  growth,  e.g.  an  ova- 
rian cystoma. 

CystoptOSiS. — Projection  of  the  vesical 
mucous  uieinbrane  from  the  lu'ethra  due  to  re- 
laxation of  the  same. 

CyStopyelitiS.  —  inflammation  of  the 
bladder  and  of  the  pelvis  of  the  kidney.  See  Kid- 
ney, Surgical  Affections  op  (Injuries,  Results). 

CystorriiexiS. — Rupture  of  the  urinary 
liladder  (e.g.  in  injuries  or  in  retroversion  of  the 
gravid  uterus). 

CystOSChisiS. — Extroversion  of  the  uri- 
nary liladder  or  ectopia  vesicfe. 

CystOSCOpe,  tiie.  See  also  Bladder, 
Injuries  and  Diseases  of  (Tunnours,  Cystoscopic 
Examination);  Gynecology,  Diagnosis  in  (Cysto- 
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scopy)  ;  HEMATURIA  {Differential  Diinpiosis, 
Cysto!icope). — To  examine  the  interior  of  the 
bladder  visually  without  a  cutting  operation  is 
no  new  idea.  In  1805  Uozzini  of  Frankfurt 
devised  and  exhil)ited  an  instrument  for  this 
purpose,  which,  liowever,  was  found  to  be  quite 
inadequate  because  of  insufficient  illumination. 
Desmoreau,  in  1854,  introduced  a  cystoscope, 
which,  in  1865,  was  further  elaborated  by  Dr. 
Cruise  of  Dublin.  These  and  all  other  instru- 
ments prior  to  1877  may  be  considered  the  first 
stage  of  the  cystoscope,  as  the  light  for  illumina- 
tion was  external  to  the  bladder,  but  in  that 
year  Dr.  Max  Nitze  of  l>erlin  introduced  the 
platinum  loop  instrument  with  the  light  internal, 
which,  although  it  had  various  objections,  and 
was  soon  condennied  because  of  its  cumbrous 
size  and  defective  light,  initiated  the  second  stage 
of  the  cystoscope  or  light  internal  idea,  and  led 
up  to  the  more  perfect  instrument  of  to-day. 
Not  until  1887,  however,  did  surgeons  find  an 
instrument  worthy  of  a  place  in  their  armamen- 
tarium, when,  for  the  first  time,  the  "  incandes- 
cent lamp"  cystoscope  was  introduced.  This 
instrument  has  been  variously  modified,  but  the 
Leiter  cystoscope,  after  the  model  of  Mr.  Hurry 
Fen  wick,  serves  excellently  for  thorough  exami- 
nation of  the  bladder. 

The  Instrument. — Two  forms  of  the  cystoscope 
— the  anterior  and  piosterior — are  in  use,  but  in 
practice  the  former  is  alone  necessary.  It  re- 
sembles a  sound  in  shape,  and  consists  of  the 
beak,  the  shaft,  and  the  ocular  portion.  The 
beak  is  hollow,  contains  the  lamp  used  for  illumi- 
nation, and  has  a  window  through  which  the  light 
is  emitted.  From  the  lamp  two  insulated  wires 
pass  along  the  interior  of  the  shaft  to  the  ocular 
poi'tion,  where  tliey  are  connected  with  the 
electrodes  of  a  battery,  the  source  of  electro- 
motive force  for  light.  The  shaft  is  hollow  and 
contains  a  telescope.  At  the  junction  of  the 
shaft  and  beak,  in  line  with  the  window  in  the 
beak,  there  is  a  prism  which  refracts  the  rays  of 
light  from  the  object  illuminated  on  to  the  end 
of  the  telescope,  and  therefore  into  line  with  the 
ol)server's  eye,  so  that  the  olq'ect  is  brought  into 
view.  On  the  rim  of  the  ocular  portion,  upon 
the  same  aspect  as  the  window  and  prism,  there 
is  a  knob  which  indicates  their  position,  so  that 
as  the  instrument  is  moved  to  and  fro,  or  turned 
round  within  the  bladder,  we  can  determine  the 
part  of  the  bladder  wall  which  we  examine. 
When  using  the  instruuK.-nt  it  is  focussed  by 
withdrawing  it  from,  or  approaching  it  to,  the 
object  under  examination  until  the  best  defini- 
tion is  got.  It  is  necessary  to  remember  that 
the  image  is  inverted.  With  the  anterior  c3-sto- 
scope  the  whole  surface  of  the  bladder  can  lie 
seen,  but  naturally  the  most  difficult  portion  to 
bring  into  view  is  that  inunediatel}'  around  the 
urethral  opening.  A  suitable  battery,  provided 
with  a  rheostat,  is  that  fii;ured  in  Schall's  cata- 
logue No.  1192. 


To  vse  t/ie  C'f/gtoscojje.  —  The  most  careful 
aseptic  precautions  are  re(juired,  just  as  in  the 
use  of  other  bladder  instrumentation.  Tiie 
cystoscojjc  cannot  be  boiled  without  injury,  and 
nuist  therefore  l)e  purified  by  steeping  it  for  a 
time  in  carbolic  acid  or  lysol  lotion.  The  other 
usual  precautionary  measures  to  avoid  rigors 
must  also  be  adojited.  The  pain  during  exami- 
nation is  no  greater  than  that  catised  by  sound- 
ing, and  it  is  only  in  exception;d  cases  that 
anaesthesia  is  required,  but  an  aniesthetic  may 
be  exhibited  in  nervous  patients  or  in  those  with 
sensitive  bladders.  In  the  female,  from  motives 
of  delicacy,  an  anfesthetic  may  be  necessary. 
In  addition  to  these  general  measures  there  are 
three  essentials  for  examination  : — 

1.  The  nrethra  nnist  be  of  sufficient  calilii'e 
to  easily  admit  the  instrument. 

2.  The  bladder  must  be  capable  of  holding  at 
least  six  ounces  of  fluid. 

3.  The  fluid  in  the  bladder  must  lie  trans- 
parent. 

Method  of  Examination. — The  urine  is  drawn 
oft'  with,  by  preference,  a  red  rubber  catheter. 
If  it  be  clear — no  blood  or  pus — from  6  to  12 
ounces  of  warm  aseptic  solution  are  injected, 
but  if  need  be  the  bladder  is  first  washed  out 
that  the  injected  fluid  may  remain  transparent. 
This  should  be  done  as  gently  as  possible  to 
avoid  luemorrhage,  which  might  rapidly  cause 
the  fluid  to  be  coloured,  so  that  the  examination 
would  be  difficult,  although  it  is  very  rarely 
impossible  from  this  cause.  The  cytoscope  is 
now  introduced,  the  circuit  being  oj^en,  and  care 
taken  that  the  beak  is  completely  within  the 
bladder  before  it  is  closed.  The  circuit  having 
been  closed,  the  observer's  eye  is  applied  to  the 
ocular  portion,  and  an  endeavour  made  to  detect 
an  air  bubble,  wdiich  is  almost  certainly  present 
at  the  highest  point  of  the  fluid.  This  is  seen  as 
a  shimmering  globule,  and  indicates  the  position 
of  the  instrument — gives,  so  to  speak,  a  land- 
mark from  which  we  can  proceed  methodically 
to  examine  the  whole  bladder  wall.  The 
normal  bladder  wall  has  a  pale,  pinkish-white 
colour,  with  small  but  distinct  blood-vessels 
ramifying  on  the  surface.  The  pallor  varies 
in  degree  proportionately  to  the  distension. 
Bladders  vary  in  their  appearance,  and  it  is 
only  after  several  have  been  examined  that  the 
observer  can  say  whether  a  departure  from  the 
usual  appearance  is  consistent  with  health  or 
not.  Daring  the  examination  the  beak  of  the 
instrument  must  not  rest  continuously  on  the 
wall,  as  it  may  become  hot  and  do  harm  ;  but 
this  is  not  apt  to  occur  if  ordinary  care  be 
taken.  If  an  abnormality  be  seen  it  must  be 
closely  examined  to  determine  its  exact  signifi- 
cance. A  projection  is  more  readily  seen  than 
a  superficial  lesion.  Dift'erent  meridians  are 
examined  by  advancing  and  withdrawing  the 
instrument,  but  in  particidar  the  margin  of  the 
urethral  openin;/ ;  neck  of  hi  adder  :  and  triijonc 
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are  examined.  The  neck  of  the  bladder  is 
congested  in  appearance  and  prominent,  but 
normally  smooth  in  its  outlines.  The  ureteral 
openings  are  at  each  end  of  the  base  of  the 
trigone,  with,  it  may  be,  an  inter-ureteral  bar. 
They  may  in  some  instances  be  readily  seen, 
but  in  others  require  to  be  closely  looked  for  by 
judging  the  distance  and  proper  angle  from  the 
urethral  orifice.  The  openings  are  normally 
transverse  or  oblique  slits,  and  may  not  be 
detected  until  the  margins  are  separated  by 
urine  coming  through  them.  It  is  necessary, 
therefore,  to  steadily  watch  for  a  minute  or  two 
the  area  where  we  expect  to  find  the  opening, 
so  that  as  the  urine  is  ejected  the  orifice  is  seen. 
If  the  urine  be  mixed  with  blood  or  pus  from 
the  kidney  its  ejection  is  more  readily  observed. 
Bright  blood  is  readily  seen  {v.  Case  1,  infra). 
If  the  prostate  be  much  enlarged  the  beak  of 
the  cystoscope  must  be  considei-ably  depressed 
to  bi'ing  the  trigone  into  view.  When  the 
examination  is  completed  the  circuit  is  opened 
and  the  instrument  withdrawn.  It  is  important 
to  introduce  and  withdraw  the  cystoscope  with 
the  circuit  open,  as  otherwise  the  beak,  not 
being  surrounded  by  water,  becomes  hot,  and 
may  burn  the  urethra.  The  instrument  should 
not  be  kept  for  any  time  in  the  air  with  the 
circuit  closed,  as  by  fusion  of  the  connections  it 
may  be  injured. 

Value  of  Cystoscopy. — In  obscure  genito-urinary 
conditions,  both  as  a  diagnostic  and  prognostic 
agent,  the  cystoscope  is  valuable.  It  may  enable 
the  surgeon  to  say  definitely  that  the  bladder  is 
or  is  not  the  source  of  luumorrhage,  the  origin 
of  which  cannot  be  otherwise  determined.  That 
is  equivalent  to  deciding  in  some  cases  whether 
the  bladder  is  to  be  opened  or  a  nephrotomy 
performed.  Further,  even  if  the  bladder  be  the 
seat  of  a  tumour,  cystoscopy  may  show  whether 
it  is  suitable  or  not  for  removal.  Wherever 
there  is  doubt  as  regards  the  site  or  nature  of 
disease  causing  htematuria  or  pyuria,  or  when 
other  means  have  failed  to  give  an  accurate 
diagnosis,  cystoscopy  should  be  used.  There  are 
two  considerations,  however,  of  nuich  import- 
ance, which  should  invariably  be  borne  in 
mind  :  —  First,  cystoscopy,  just  as  all  instru- 
mentation, should  as  a  rule  be  avoided  in  vesical 
tuberculous  disease ;  and,  secotid,  in  patients 
who  are  seriously  ill,  or  in  whom  instrumenta- 
tion is  apt  to  be  followed  by  aggravation  of 
symptoms,  whatever  the  reason,  operation  if 
needed  should  immediately  follow  the  examina- 
tion. In  those  cases  of  vesical  tuberculosis, 
where  the  bladder  is  much  inflamed  or  con- 
tracted, cystoscopy  should  never  be  resorted  to, 
as  in  these  harm  is  frequently  done  ;  simply,  it 
may  be,  by  over  -  distension  of  an  inflamed 
bladder ;  and  the  method  is  brought  into 
disrepute.  When,  however,  there  is  no  obvious 
tuberculous  disease  of  the  prostate,  and  the 
bladder  is  of  good  capacity,  if  there  be  doubt 


regarding  the  source  of  tubercle  bacilli  or  pus, 
cystoscopy  is  valuable  to  determine  whether  the 
kidney  is  diseased  and  the  bladder  healthy. 
Nephrectomy  in  primary  tuberculous  disease  of 
the  kidney  may  be  curative,  and  the  decision  to 
perform  the  operation  may  depend  upon  cysto- 
scopic  examination  showing  absence  of  disease 
in  the  bladder.  This  aspect  of  the  subject  can 
best  be  appreciated  by  the  consideration  of 
ilhxstrative  cases,  of  which  the  following  may 
be  considered  fairly  typical : — 

Case  1. — Mr.  J.  D.,  tet.  47,  complained  of 
pain  in  the  left  side  and  blood  in  the  urine. 
There  was  no  other  symptom,  and  examination 
discovered  no  disease  in  either  the  kidney  or 
prostate.  Cystoscopic  examination  showed  blood 
coming  from  the  left  ureteral  orifice.  Nephro- 
tomy was  performed,  but  it  was  only  upon  cut- 
ting into  the  kidney  that  a  tumour  (sarcoma) 
was  found  and  nephrectomy  carried  out.  For 
one  year  the  patient  remained  in  good  health, 
but  then  a  swelling  appeared  at  the  seat  of  the 
incision,  and  death  resulted  one  and  a  half 
years  after  operation. 

Case  2. — M.  S.  (male),  ast.  60.  Htematuria 
only  symptom.  Cystoscopy  showed  a  peduncu- 
lated villous  tumour  on  the  right  inferior  aspect 
of  the  bladder  about  one  inch  above  the  right 
ureteral  orifice.  The  tumour  was  removed  by 
suprapubic  cystotomy.  The  patient  made  a 
good  recover}',  and  there  was  no  sign  of  recur- 
rence for  three  years.  Now,  four  years  from 
date  of  operation,  the  patient  suffers  from 
htematuria,  and  a  large  mass  can  be  palpated  in 
relation  to  the  bladder. 

Case  3. — Miss  D.,  fet.  25  ;  chief  complaint, 
frequency  of  micturition.  The  urine  contains  a 
considerable  quantity  of  pus.  Pain  in  the  right 
loin  has  been  present  off'  and  on  for  four  years, 
and  on  palpation  the  kidney  is  felt  to  be 
enlai'ged.  Cystoscopic  examination  showed  a 
normal  bladder.  No  pus  was  seen  coming  from 
either  ureteral  orifice.  Nephrectomy  of  the 
right  kidney  was  carried  out.  The  kidney 
contained  large  vomicae  filled  more  or  less  with 
caseous  material. 

Case  4. — J.  S.  (male),  xt.  50,  had  symptoms 
of  stone  in  the  bladder,  but  sounding  failed  to 
detect  one.  Cystoscopy  showed  a  small  stone 
behind  a  freely  movable  pedunculated  middle 
lobe  of  the  prostate.  An  attempt  to  crush  the 
stone  failed  as  it  could  not  be  grasped,  and 
suprapubic  cj'stotomy  was  had  recorirse  to. 
Tliis  case  illustrates  that,  even  when  no  deep 
post-prostatic  pouch  is  present,  a  stone  may  be 
missed  by  the  sound.  That  cystoscopy  is  of 
value  in  cases  of  post-prostatic  pouch  for  the 
detection  of  calculi  is  undoubted,  but  the 
examination  and  operation  should,  if  possible, 
be  carried  out  at  the  same  time.  In  such  cases 
castration  is  contra-indicated,  as  the  stone  or 
stones  must  be  removed  to  get  rid  of  the 
symptoms. 
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Many  cases,  differing  from  tlic  above,  migiit 
be  quoted  to  emphasise  the  importance  of  cysto- 
scopy, if  space  permitted,  but  those  related  will 
serve  to  show  that  assistance  in  diagnosis  may 
be  got  by  its  use  in  (a)  tumours,  and  (/>)  calculi 
of  the  bladder,  and  in  different  affections  of  the 
kidney.  To  detect  the  presence  and  nature  of 
foreign  bodies  the  instrument  is  also  valuable. 
From  the  point  of  view  of  prognosis  valuable 
aid  is  also  got.  Thus  in  tumour  of  the  bladder, 
if  a  patient  have  little  bleeding  and  no  pain  or 
frequency  of  micturition,  hut  suffers  from  an 
irremovable  tumour,  cystotomy  should  be 
avoided  as  a  nde.  Rest  to  the  bladder  by 
cj'stotomy  may  diminisli  the  rapidity  of  the 
growth  of  the  tumour,  but  it  may,  on  the  other 
liand,  permit  an  intrinsic  growth  to  become 
extrinsic,  so  that  eventually  much  greater  dis- 
comfort and  a  more  rapidly  fatal  result  ensues. 
'Cystoscopy,  by  showing  the  extent  and  attach- 
ments of  the  tumour,  may  prevent  an  operation 
which  would  be  hurtful  to  the  patient;  while, 
on  the  other  hand,  it  may  enable  the  surgeon 
more  strongly  to  advocate  operation,  the 
diagnosis  being  certain  and  the  hope  of  cure 
probable.  The  latter  point  is  shown  in  case  2 
quoted  above,  while  the  following  case  illustrates 
the  former : — 

Case  5. — Mr.  R.,  fct.  58,  three  months  ago, 
for  the  first  time,  had  causeless  hfematuria 
which  lasted  for  a  few  days.  He  had  a  second 
attack  ten  weeks  later,  and  at  the  present  time 
suffers  from  a  third  attack.  There  is  no  other 
symptoms,  and  external  examination  is  negative. 
Tiie  urine  contains  many  large  midti-nucleated 
cells.  Prostate  not  enlarged  on  examination 
per  rectum.  Cystoscopic  examination  showed  a 
tumour  attached  to  the  prostate.  From  its 
extent  and  position  I  believed  it  to  be  in- 
operable, and  advised  no  ojjeration. 

To  decide  whether  a  tumoiu-  is  operal)le  or 
not  is  far  from  easy,  and  in  some  cases  im- 
possible, but  in  other  cases  there  is  not  much 
difficulty.  If  in  doubt,  I  think  the  patient 
shoidd  have  a  cystotomy.  The  cystoscopic 
examination  must  be  very  thorough,  and  should 
pi'eferably  l)e  carried  out  with  different  degrees 
of  distension  of  the  bladder.  A  tumour  in  an 
imperfectly  distended  bladder  may  appear  as  a 
mass,  while  if  the  bladder  be  more  fully  dis- 
tended the  growth  may  be  seen  to  l:)e  made  up 
of  several  separate  masses  affecting  a  much 
larger  area  of  the  viscus.  I  have  seen  this  in 
two  cases  recently,  in  one  of  which  cystotomy 
showed  the  disease  was  inoperable,  while  from 
cystoscopy  I  believed  the  disease  could  be 
eradicated. 

The  subject  of  cystoscopy  has  in  the  last  ten 
years  been  much  widened  by  the  introduction 
of  apparatus  to  treat  conditions  per  urethram, 
or  to  catheterise  the  ureters.  Both  of  these  pro- 
cedures I  believe  to  be  of  little  practical  import- 
ance in  the  male,  and  sometimes,  indeed,  dis- 


tinctly injurious.  In  tlio  female,  however,  the 
method  introduced  by  ],»r.  Kelly,  of  Baltimoi-e, 
is  more  valualde  ;  although  short  of  ureteral 
catheterisation,  equally  good  results  can  in  the 
majority  of  cases  be  got  by  the  anterior  internal 
light  cystoscope  without  the  disadvantage  of 
urethral  dilatation  incident  to  the  use  of  Kelly's 
cystoscope.  Examination  by  Dr.  Kelly's  instru- 
ment is  simple,  and  ureteral  catheterisation 
with  it  can  be  rapidly  executed.  A  complete 
account  of  the  instruments  required  for  examina- 
tion and  the  technicpie  is  contained  in  Kelly's 
work  Operative  Gynecology.  The  fundamental 
principles  of  examination  are  :  — 

1.  The  introduction  of  a  simple  cylindrical 
speculum. 

2.  The  atmospheric  distension  of  the  bhulder 
by  posture. 

3.  The  illumination  and  inspection  of  the 
bladder  by  a  direct  light. 

The  instruments  required  are  :  A  strong  light, 
a  head  mirror,  vesical  specula  with  obturators, 
a  urethral  calibrator  and  dilator,  an  evacuator 
for  removing  urine,  and  a  ureteral  searcher. 

Local  ansesthesia  may  suffice,  and  undue 
dilatation  of  the  urethra  is  unnecessary. 

Cystotomy. — The  operation  of  opening 
into  the  urinary  bladder  (for  the  removal  of  a 
calculus  or  tumour),  either  by  the  jjerineal 
route  {median,  lateral,  or  bilateral),  by  the 
abdominal  {miprapuhic),  by  the  rectal,  or  by 
the  vaginal  route. 

CytiSine. — An  alkaloid  (Cj„HjjN._,0),  also 
name<l  uh  .rinc,  found  in  laburniun  seeds  (Cytisus 
I  ah  urn  ton),  and  acting  as  a  poison. 

Cyto-.  —  In  compound  words  cyto-  ((Jr. 
ki'tos,  a  cell  or  pot)  means  relating  to  a  cell. 
Cytohlast,  for  instance,  is  the  cell  nucleus ; 
cytode  is  a  cell  without  a  nucleus  ;  eytodia^resis 
is  cell-division ;  rytogeneds  is  cell-formation ; 
cytology  is  the  science  of  cells  ;  rytomitoma  is 
the  reticuhim  of  the  protoplasm  of  cells  ;  cyto- 
plasm is  the  protoplasm  of  the  cell  as  dis- 
tinguished from  that  of  the  nucleus  (raryoplasm) ; 
cytowa  are  parasites  of  cells  {e.g.  psorosperms, 
such  as  coccidia). 

Cytodia.g'nOSiS. — One    of    the  most 
recent  advances  in  clinical  pathology  consists  in 
the  histological  examination  of  various  fluids 
derived  from  the  patient,   whereby  their  cell 
content  may  be  qualitatively  and  quantitatively 
estimated.    Certain  secretions  which  have  been 
altered  by  disease,  and  inflammatory  and  passive 
exudates,  are  found  to  contain  cellular  elements 
which  vary  with  the  cause  of  the  disease  ]u-ocess 
and  with  the  stage  at  which  this  has  arrived. 
It  has,  of  course,  long  been  the  custom  of  care- 
ful observers  to  search  various  secretions  and 
j  exudates  for  histological  evidences  of  new  growth 
I  where  the  presence  of  this  has  been  suspected. 
I  In  pathological  urines,  too,  the  various  cellular 
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elements  of  the  deposit  have  long  been  exammed 
critically  for  purposes  of  diagnosis ;  and  the 
localisation  of  lesions  of  the  urinary  tract  has 
been  assisted  by  recognition  of  the  kinds  of 
epithelial  cell  present,  together  with  its  reaction 
to  certain  dyes,  notably  alizarin  blue.  Again, 
the  character  of  the  cells  present  in  the  sputum 
has  been  microscopically  investigated,  with 
results  bearing  upon  the  nature  and  situation 
of  pulmonary  lesions :  the  pi'esence  of  large 
numbers  of  eosinophile  leucocytes  in  asthmatic 
sputum  may  be  instanced.  The  contents  of 
the  blebs  in  certain  bullous  skin  eruptions  have 
been  similarly  dealt  M'ith  :  here  also  the  existence 
of  eosinophiles  in  relatively  large  numbers  in 
cases  of  true  pemphigus  has  been  noted.  Lastly, 
most  pathologists  have  recognised  the  advisa- 
bility of  making  a  cytological  as  well  as  a 
bacteriological  examination  of  pus  obtained 
from  any  source.  All  these  are  instances  of 
cytodiagnosis.  But  the  method  has  taken  a 
new  departure  during  the  past  few  years, 
and  various  inflammatory  exudates  have  been 
systematically  examined  with  a  view  to  differ- 
entiating, by  means  of  their  cell  content,  the 
causes  of  the  disease.  It  is  to  this  investigation 
particularly  that  the  term  cytodiagnosis  is  now 
applied. 

In  this  field  the  chief  work  has  been  done  by 
the  French  school  of  clinical  pathologists,  led 
by  Widal,  Sicard,  and  Eavaud.  These  observers 
have  obtained  results  which  justify  them  in 
deducing  certain  formulae  of  considerable  dia- 
gnostic and  prognostic  value.  These  formuke 
are  receiving  daily  confirmation  and  qualification 
by  other  investigators,  including  several  English 
microscopists.  The  technique  of  the  method  of 
investigation  is  exceedingly  simple.  The  fluid 
to  be  examined  is  collected,  Alms  are  made 
either  directly  or  after  centrifugalisation — de- 
pending upon  the  richness  of  the  material  in 
cells  and  whether  a  quantitative  examination  is, 
or  is  not,  needed, — and  these  films  are  examined 
fresh  and  after  appropriate  staining.  If  the 
fluid  clots  readily,  as  in  the  case  of  most  pleural 
effiisions  of  inflammatory  origin,  the  clot  is 
broken  up  prior  to  examination.  The  various 
cells  present  are  then  noted,  and  a  differential 
count  is  made  after  the  manner  of  a  white  blood 
cell  count.  The  cells  met  with  are  of  four 
types.  Three  of  these  are  identical  with  the 
commonest  cells  present  in  blood — the  red  blood 
corpuscle,  the  polymorphous  leucocyte,  and  the 
lymphocyte.  The  fourth  cell  is  the  endothelial 
plate  derived  from  the  lining  membrane  of  the 
particular  cavity  whence  the  fluid  has  been 
obtained.  Consideration  of  the  significance 
of  hsemorrhagic  eftusions  lies  outside  the  scope 
of  this  article.  The  endothelial  cell  varies  in  its 
individual  characters  according  to  the  situation 
investigated,  but  also,  and  to  a  larger  extent, 
according  to  the  nature  of  the  pathological 
process  present.    Thus  it  is  smaller  and  shows 


signs  of  greater  activity  in  fluids  which  result 
from  inflammations,  especially  when  acute,  than 
in  those  which  result  from  passive  exudations 
(transudations).  But  it  is  to  the  relation  in 
numbers  existing  between  the  two  forms  of  leuco- 
cytes that  attention  has  been  specially  directed. 

In  the  case  of  jdeural  effusions,  and  in  the 
case  of  fluid  removed  from  the  meninr/es  by 
lumbar  puncture — the  two  investigations  where 
the  method  proves  to  be  most  profitable — the 
following  formula  has  been  sulliciently  estab- 
lished :  A  high  lymphocyte  count  during  the  early 
stages  of  an  inflammatory  ptt'ocess  indicates  that 
the  cause  is  a  tuherculous  infection ;  a  high  X)oly- 
morphous  count  during  the  same  stages  indicates 
that  the  cause  is  an  infection  by  some  '■^pyogenic" 
organism — streptococcus,  staphylococcus,  pneumo- 
coccus,  meningococcus,  gonococcus,  colon  bacillus,  etc. 
The  qualification  as  to  the  stage  of  the  disease 
is  necessary,  because  it  has  lately  been  shown 
that  during  the  stage  of  convalescence  from 
"  septic "  infections,  or  after  these  infectious 
have  become  chronic,  the  polymorphous  cells 
present  in  the  exudate  may  give  place  to  lympho- 
cytes. It  follows,  therefoi'e,  that  a  change  in 
nature  of  the  cells  from  the  polymorphous 
variety  to  the  lymphocyte  indicates  a  good 
prognosis  so  far  as  the  stage  of  infection  is 
concerned.  This  change  is  not  infrequently 
seen  when  cytodiagnostic  observations  are  made 
in  cases  of  meningococcal  meningitis,  in  which 
recovery,  at  least  from  the  infective  stage,  is 
not  uncommon.  With  regard  to  the  actual 
percentage  of  the  dominant  cell  present  no 
definite  statement  can  be  made ;  the  figures, 
however,  are  usually  sufficiently  pronounced  in 
the  one  direction  to  leave  no  difficulty  in  apply- 
ing the  formula — 75  per  cent,  more  or  less,  is 
a  figure  very  commonly  obtained.  The  figure 
may  be  much  higher :  the  writer  has  counted 
a  first  100  cells  in  the  effusion  from  a  case  of 
primary  tuberculous  pleurisy,  without  coming 
across  a  single  polymorphous  cell.  The  occur- 
rence of  a  pyogenic  infection  together  with 
a  tuberculous  infection  shows  itself  by  the 
presence  of  a  higher  polymoi'phous  count  than 
in  a  tuberculous  infection  alone.  Indeed,  in 
actual  practice,  the  tuberculous  part  of  the 
disease  in  these  cases  is  not  suggested  by  the 
cytodiagnostic  method.  Thus,  pleural  effusions 
occurring  in  the  course  of  pulmonary  phthisis 
obey  the  "  septic  "  part  of  the  formula,  as  also 
does  a  terminal  streptococcal  meningitis  in  the 
course  of  a  tuberculous  meningitis. 

In  the  case  of  ascitic  fluids  the  formula  is 
by  no  means  so  trustworthy ;  however,  the 
absence  of  microbic  infection  may  be  inferred 
from  the  presence  of  passive  endothelial  cells  and 
the  comparative  absence  of  polymorphous  cells 
and  lymphocytes.  In  the  case  of  fluid  from 
inflamed  joints  there  is  as  yet  no  sufficient 
body  of  evidence  at  hand  to  warrant  any  con- 
clusions. 
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It  will  be  noticed  that  the  formula  given 
above  deals  only  with  qualitative  results  of 
cell  counts.  Some  important  indications  follow 
the  quantitative  examination  of  certain  fluids 
with  regard  to  their  cell  content,  and  this  is 
particulai'ly  so  with  the  cerebro-spinal  fluid. 
Normal  cerebro-spinal  fluid  is  free  from  cells, 
or  contains  an  occasional  lymphocyte  only.  A 
condition  of  lymphocytosis  exists  in  certain 
diseases  of  the  central  nervous  system,  and 
appears  to  be  proportional  to  the  degree  of 
meningeal  involvement  present.  Thus,  a  slight 
Ij^mphocytosis  is  found  to  occur  in  tabes  dorsalis 
and  in  insular  sclerosis  ;  a  somewhat  higher  cell 
count  is  present  in  general  paralysis  of  the 
insane,  in  cerebral  syphilis,  and  in  the  case  of 
cerebi'al  tumours  involving  the  meninges.  It 
may  readily  be  seen  that  these  facts — always  to 
be  taken  in  connection  with  the  more  immedi- 
ately clinical  aspects  of  the  case — provide  con- 
siderable assistance  in  differential  diagnosis  of 
nervous  diseases,  and  form  an  additional  reason, 
if  this  were  necessary,  for  the  more  extended 
use  of  lumbar  puncture  as  a  means  of  clinical 
examination  in  obscure  diseases  of  the  nervous 
system.  It  need  scarcely  be  pointed  out  that 
the  cytodiagnostic  method  may  yield  valuable 
information  in  deciding  between  organic  and 
functional  nervous  diseases. 

CytolysinS. — Bodies  causing  dissolution 
of  cells. 

Cytoryctes    Variolaa.  —  Protozoon 

like  bodies  found  by  Cuaruieri  in  the  skin  lesions 
of  smallpox ;  they  may  be  the  cause  of  the  dis- 
ease ;  they  arc  found  also  in  vaccinia  {Cytoryctes 
Vaccinia:'). 

CytotOXineS.  —  Poisons  produced  by 
cells  and  capable  of  destroying  cells. 

CytOZOci. — Cell-parasites,  sporozoa,  such 
as  the  Coccidiiini  oviforme  found  inside  the 
epithelial  cells  which  line  the  bile  ducts  of  the 
rabbit's  liver.    See  Psorosi'KRMIasis. 


Da.boia,. — A  poisonous  snake,  one  of  the 
Viperidie  (or  true  vipers):  "  Kussel's  viper"  of 
India  and  Ceylon.  See  Snake  -  Bites  anu 
Poisoxous  Fishes. 

DcLCry-.  — -  In  compound  words  dacry- 
(from  Gr.  SuKpvor,  a  tear)  generally  means 
relating  to  the  lacrymal  gland  or  duct  or 
(rarely)  to  the  phenomenon  of  weeping ;  thus 
dacryadenitis  is  inflammation  of  the  lacrymal 
gland,  dacryadenalf/ia  is  pain  in  the  lacrymal 
gland,  and  dacrygelosis  (Gr.  SaKpvov,  a  tear, 
and  ycAaw,  I  laugh)  is  a  form  of  insanity  char- 
acterised by  alternate  fits  of  excessive  weeping 
and  laughing.     Vide  infra. 


DacryoadenitiS.— fnllamniationof  the 
lacrymal  gland  ;  also  sjjclled  dacryadoiitix. 

Dacryoblenorrhoea.  —  Discharge 

(mucous)  taking  jilace  from  the  lacrymal  sac 
and  ducts. 

Dacryocystitis. — Inflammation  of  the 
lacrymal  sac  or  gland,  catarrhal  or  suppurative. 
See  Lacrymai.  Apraratlts,  Diseases  of  {Gland, 
Inflammation).  The  occurrence  of  a  mucous 
discharge  from  the  sac  is  termed  dacryocysto- 
blenorrlujea,  prolapse  of  the  sac  is  dacryocysto- 
2:itosis,  while  a  hernia  of  it  is  dacryorystocele. 

Dacryolith. — A  calculus  or  chalky  con- 
cretion lilockiiig  a.  duct  of  the  lacrymal  gland, 
or  a  canaliculus,  or  the  sac.  See  Lacrymal 
Apparatus,  Diseases  of  {Diseases  of  Gland). 

Dacryoma. — Obstruction  of  one  or  both 
of  the  puncta  lachryinalia,  preventing  the 
passage  of  tears  into  the  lacrymal  sac. 

Dacryon. — The  point  at  the  side  of  the 
root  of  the  nose  where  the  frontal,  the  lacrymal 
bone,  and  the  ascending  process  of  the  superior 
maxilla  meet ;  used  as  a  landmark  in  cranio- 
metry. 

Dacryops. — A  cyst-like  distension  of  a 
duct  of  the  lacrymal  gland ;  also  a  "  watery 
eye."  See  Lacrymal  Apparatus,  Dlseases  of 
{Gland,  Diseases  :  Cystic  Growth). 

DacryOSOlenitiS. — Inflammation  of  the 
lacrymal  duct  (from  Gr.  oaKpiw,  a  tear,  and 
crajAv/i',  a  channel). 

DacryOSyrinX. — A  fistula  lachrymalis 
(Gr.  trr/jiy^",  a  pipe). 

Dactylitis. — Inflammation  of  the  fingers 
or  toes  (Gr.  (SuKTcAog,  a  finger  or  toe),  especially 
that  form  in  which  there  is  marked  enlargement 
of  the  digits  of  a  syphilitic  (gunnnatous)  nature 
{dactylitis  syphilitica).  See  Bone,  Diseases  of 
{  Tubercidous  Disease  in  the  Interior  of  Bones, 
Tuberculous  Dactylitis)  ;  Bone,  Diseases  of 
{Syphilitic  Dactylitis) ;  Fingers  {Diseases  of 
Hones  and  Joints,  Dactylitis) ;  Hand  {Bones, 
Dactylitis) ;  Syphilis  {Tertiary,  Bones  and 
Joints). 

Dactylolysis. — Spontaneous  amputation 
of  the  fingers  or  toes  met  with  at  birth,  and 
ascribed  by  some  to  the  pressure  of  the  umbili- 
cal cord  or  of  bands  of  amnion  or  of  l^'mph,  and 
by  others  to  a  cutaneous  lesion  (viz.  proliferation 
and  downgrowth  of  the  surface  epithelium) ;  it 
is  in  connection  with  the  last-named  theory  that 
the  term  epithelial  dactylolysis  has  been  given 
(Menzel) ;  perhaps  this  congenital  state  is  allied 
to  the  disease  called  ainhum  {ipv.  vol.  i.  p.  76). 

Dactylotheca. — A  finger-cot  ;  a  pro- 
tective covering  used  in  certain  examinations 
and  manipulations. 
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D£enrionorna,nia,. — A  form  of  insanit}' 

in  which  the  patient  (usually  suffering  from 
religious  melancholia)  imagines  himself  the 
subject  of  possession  by  devils  ;  demonomania. 

Dairies.  See  Milk  {Industrial,  Hygiene 
of  the  Dairy) ;  Cow-Shbds. — Both  in  English  and 
Scots  sanitary  law  dairy  means  "  any  farm,  farm- 
house, cow-shed,  milk-store,  milk-shop,  or  other 
place  from  which  milk  is  supplied,  or  in  which 
milk  is  kept  for  purposes  of  sale." 

Daiby's  Carminative.— A  soothing 

preparation  containing  about  two  and  a  half 
minims  of  laudanum  to  the  fluid  ounce.  Hee 
Toxicology  {Alkaloids  and  Vegetable  Poisons, 
Opium  and  Morphine). 

Daltonism. — Colour-bHndness,  so  called 
because  John  Dalton,  chemist,  studied  and 
carefully  described  the  condition  of  red-blindness 
or  anerythropsia  in  himself.  See  Colour  Vision 
{C olour-Blindness  or  Achromatopsia). 

Damiana. — A  Mexican  plant  {Turnera 
aphrodisiaca  [?]  or  Bigelovia  veneta  [?]),  regarded 
as  possessing  aphrodisiac  qualities  and  as  being 
a  nerve  tonic. 

Damp.  See  Stomach  and  Duodenum, 
Diseases  of  [General  Etiology,  Cold  and  Damp)). 

Dance,  St.  Vitus'S.    See  Chorea. 

Dancer's  Cramp.— Cramp  of  the  calf 

muscles,  especially  occurring  in  ballet-dancers. 

Dancings  Mania. — A  form  of  epidemic 
mania  (met  with  in  the  Middle  Ages,  often  in 
association  with  religious  excitement)  in  which 
dancing  and  gesticulating  were  prominent 
symptoms ;  St.  Guy's  or  St.  John's  dance ; 
pandemic  chorea ;  choromania. 

Dandelion.    See  Taraxaci  Radix. 

Dandriff  or  Dandruff.— Scurf  or 

dead  scarf-skin  still  adhering  to  the  skin  or  to 
hair  on  the  skin  ;  pityriasis.  See  Eczema  {My- 
cosiform.  Pityriasis  Capitis). 

Dandy  Fever.    See  Dengue. 

Daneverd.    See  Balneology  {Siveden). 

Dangferous  Trades.  See  Anthrax  ; 
Toxicology  ;  Trades,  Dangerous. 

Daphne  Mezereum. — The  root  of 

this  plant  yields  the  mezereum  of  the  United 
States  Pharmacopoeia ;  cases  of  poisoning  from 
eating  the  berries  have  occurred ;  the  bark  is 
official  in  the  British  Pharmacopoeia,  and  con- 
tains daphnin,  a  crystalline  glucoside  (Cj^Hj^Og), 
which  boiled  with  dilute  acids  gives  daphnetin 
(CgHgO^)  and  glucose.    See  Mezerei  Cortex. 

Darier's  Disease.  —  A  rare  chronic 


disease  of  the  skin,  characterised  by  the  occur- 
rence of  papules  in  regions  of  the  body  well 
supplied  with  sebaceous  and  sudoriparous  glands 
[e.g.  the  axillte  and  the  groins),  by  the  later 
formation  of  greyish-brown  or  black  crusts,  and 
by  the  still  later  development  of  inflammatory 
nodules  and  ulcers ;  the  disease  shows  some  re- 
semblance to  lichen  planus  ;  it  is  practically  an 
incurable  malady,  but  good  can  be  done  by  the 
use  of  antiseptic  remedies  and  thorough  cleans- 
ing, which  may  prevent  infection  of  the  affected 
areas  of  skin  with  pyogenic  bacteria. 

Darjiling'.  See  Balneology  {India, 
Sulphur  ]Vaters). 

DartOS. — The  layer  of  subcutaneous  tissue 
in  the  scrotum  containing  much  unstriped 
muscle,  and  forming  a  sac  for  each  testicle ; 
it  contracts  under  the  influence  of  cold  or  of 
iri-itation.  The  name  is  derived  from  the  Gr. 
Saprds,  excoriated. 

Dartre. — A  generic  name  applied  some- 
what vaguely  to  various  skin  diseases,  including 
especially  herpes,  pityriasis,  and  lichen,  which 
were  supposed  to  be  all  due  to  the  same  consti- 
tutional state. 

Darwinianism  or  Darwinism. 

—  Charles  Darwin's  theory  of  the  origin  of 
species,  etc.,  in  which  evolution  by  natui'al 
selection  and  survival  of  the  fittest  is  the 
central  assumption.  See  Heredity.  Darwin's 
tubercle  is  the  projection  on  the  inturned  margin 
of  the  helix  of  the  external  ear  in  the  human 
subject  supposed  to  represent  the  tip  of  the  ear 
of  apes  and  other  lower  mammals. 

DasyteS. —  Hairiness  (from  Gr.  Sao-i'?, 
haii-y),  especially  general  congenital  hairiness 
(hypertrichosis  congenita);  individuals  so  affected 
have  been  termed  "hairy  men,"  "missing  links" 
of  the  Darwinian  theory,  "  Esaus,"and  "homines 
pilosi  "  ;  pilosism,  polytrichia,  hirsuties. 

Date  of  Delivery.  See  Fcetus  and 
Ovum,  Development  of  {Mature  Foetus) ;  Preg- 
nancy, Diagnosis  {Probable  Date  of  Confine- 
ment). 

Daturae  Folia.— The  dried  leaves  of 
Datura  fastuosa  and  Datura  Metel ;  they  have 
a  bitter  taste,  a  peculiar  odour,  and  the  same 
action  as  stramonium  leaves  {(/-v.) ;  they  are 
official  in  India  and  the  Colonies,  being  described 
in  the  Indian  and  Colonial  Addendum  (1900)  to 
the  British  Pharmacopceia  (1898). 

Daturae  Semina. — The  dried  seeds  of 
Datura  fastuosa ;  they  are  described  in  the  Indian 
and  Colonial  Addendum  (1900)  to  the  British 
Pharmacopoeia  (1898);  they  have  the  same 
action  as  stramonium  seeds  {q.v.) ;  and  there  is 
a  Tinctura  Daturce  Seminum,  given  in  doses  of 
5  to  15  m. 
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Datura  Stramonium.    See  Stra- 

MONii  Folia;  Sthamonii  Semina. 

Daturine. — An  alkaloid  obtained  from 
Datura  Stnnnoiiinni,  etc.,  identical  with  hyos- 
cyaoiinc  and  isomeric  with  atropine.  See  Alka- 
loids (  Vegetable) ;  S'I'Ramoxii  Folia  ;  etc. 

Daugr'ish'S  Bread.  ^  Patent  aerated 
bread  made  from  Hour  by  an  admixture  witli 
carbonic  acid  water  under  pressure  by  means  of 
special  machinery. 

Davainea  Madagrascariensis. 

— A  rare  cestode,  found  in  Madagascar,  .Mau- 
ritius, and  Bangkok.    See  Parasites  {(JestoJes). 

Davos  Platz.  See  Therapeutics, 
Health  Resorts  (Switzerland). 

Dax.  See  Balxeologv  (France,  liter mal 
Water><). 

Day  Blindness.— Inaliility  to  see  (either 
at  ail  or  without  pain)  in  tlie  daylight ;  hemera- 
lopia. 

Daymare. — A  condition  of  extreme  terror 
or  distress,  resemliling  that  seen  in  cases  of 
"  niglit  terrors,"  occurring  in  an  individual  in 
the  waking  state  ;  allied  to  epilepsy.  See  Night 
Terrors  (JVif/htmare) ;  Rheumatism  in  Children 
(Nervous  Affections,  Da//  2'errors). 


Deaf  mutism. 

Introductory  t<j  .  .  ,  .  .271 
Morbid  Anatomy  .  .  .  .  .272 
Testing  of  Deaf  Mutes  .  .  .  .272 
Distribution  of  Deafmutism  .  .  .  273 
Diagnosis,  Prognosis,  and  Treatment  .  273 
Occupations  open  to  ....  274 
Dumbness  from  Idiocy    ....  275 


See  also  Meningitis,  Tuberculous  and  Pos- 
terior Basic  (Prognosis). 

By  dumbness  we  mean  the  want  of  power  to 
articulate  sounds.  All  classifications  of  cases  of 
dumbness  are  open  to  olijcction.  The  following 
two  great  divisions  require  special  discussion  : — • 

1.  Deafmutism  or  deafdum])ness.  Dumljness 
due  to  deafness. 

2.  Dumbness  associated  with  idioej'  or  de- 
mentia. 

In  addition  to  these,  dumbness  may  be  the 
result  of  damage  to  the  brain,  e.g.  aphasia,  where 
there  is  sometimes  entire  loss  of  speecli,  due  to 
a  lesion  in  the  third  left-frontal  convolution  ; 
apoplexy,  l)]eeding  on  or  into  tlie  brain  ;  embol- 
ism of  a  cerebral  artery  ;  tumour  of  brain,  etc. 

Further,  dumbness  may  be  part  of  a  more 
general  paralysis,  such  as  lead  paralysis,  or  it 
may  be  due  to  pressure  on  the  hypoglossal 
nerve.  Dumbness  may  also  be  a  feature  of 
hysteria. 

Deafmutism. — The  deaf  and  dumb  are  not 
otherwise  physically  peculiar.     Placed  under 


similar  conditions  they  develop  eipially  with 
hearing  children.  At  six  or  seven,  when  the 
deaf  child  enters  school,  he  is  like  the  hearing- 
child  of  two  or  three  years,  and  it  is  a  curious 
fact  that  his  head  is  half  an  inch  less  in  circum- 
ference than  the  hearing  child  of  the  same  age. 
Such  is  the  influence  of  hearing  on  the  develop- 
ment of  brain. 

All  deaf  mutes  are  not  stone  deaf.  Most  hear 
loud  noises  or  shouting,  some  distinguish  vowels 
and  consonants,  and  I  liave  had  them  beat  time 
accurately  to  music  of  all  kinds  when  the  sounds 
of  the  phonograph  were  conveyed  to  their  ears 
liy  the  tubes  belonging  to  the  instrument, 
although  their  eyes  were  covered  carefully  to 
prevent  their  seeing  the  manipulations  about 
the  instrument.  But  all  deaf  mutes  are  so  deaf 
that  they  cannot  hear  ordinary  talk  and  cannot 
be  taught  with  hearing  children.  Sj^eech  is 
normally  the  result  of  hearing,  and  ^vhen  there 
is  little  or  no  hearing  the  child  will  not  speak. 
Further,  if  at  four,  five,  or  six  years  he  lose  his 
hearing,  his  speech  will  leave  him. 

Deafmutism  is  either  congenital  or  acquired. — 
In  Britain  about  50  per  cent  of  the  cases  belong 
to  each  of  these  two  great  classes.  But  in  some 
parts  of  America  and  the  continent  of  Europe, 
epidemic  cerebral  spinal  meningitis  raises  the 
proportion  of  acquired  cases,  which  with  refer- 
ence to  the  congenital  cases  bear  a  ratio  of  nearly 
two  to  one.  Still,  although  epidemic  meningitis 
is  not  common  in  Britain,  diseases  of  the  head, 
of  which  meningitis  is  the  chief,  are  responsible 
for  a  lai-ge  number  ;  next  to  meningitis  as  causes 
of  acquired  deafness  comes  scarlet  fever,  and 
after  this  disease  measles.  These  three  diseases 
account  for  nearly  60  per  cent  of  our  cases  of 
acquired  deafness.  Now,  when  these  diseases 
take  away  hearing,  they  often  take  it  all  away, 
and,  further,  they  often  damage  the  intelligence 
of  the  child  in  other  ways,  hence  come  these 
two  facts  : — 

1.  AVhen  testing  the  hearing  of  the  deaf  and 
dumb  it  is  common  to  find  a  congenitally  deaf 
child  with  more  hearing  than  a  child  who  has 
lost  his  hearing  after  birth. 

2.  Teachers  often  find  the  congenitally  deaf 
child  bright  and  clever,  and  the  acquired  deaf 
mute  slow  and  stupid. 

Congenital  deafness,  as  we  have  seen,  accounts 
for  about  half  the  number  of  cases  of  deafmut- 
ism in  Britain.  Many  cases  supposed  to  be  due 
to  disease  in  early  life  are  really  cases  of  con 
genital  deafness.  This  mistake  is  due  partly  to 
the  fact  that  parents  are  slow  to  admit  the 
presence  of  a  family  defect,  and  partly  to  the 
fact  that  diseases  occurring  in  very  early  life 
are  apt  to  be  credited  with  whatever  defect  is 
discovered  later.  Thus  falls,  frights,  etc.,  are 
often  credited  with  having  caused  deafness  which 
has  existed  from  birth. 

In  every  institution  examples  may  be  found 
of  deaf-mute  children  who  liave  one  or  two  deaf 
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parents  or  grandparents,  and  of  two  or  more 
deaf-mute  ciiildren  belonging  to  one  family. 
Statistics  from  British  institutions  have  been 
fully  dealt  with  in  tlie  author's  chapter  on 
congenital  deafness,  "  Deaf  mutism,  a  Clinical 
and  Pathological  Study,"  but  it  is  interesting 
to  examine  statistics '  so  entirely  divorced  from 
European  influence  as  those  of  Japan  must  be. 
In  the  Report  of  the  Tokio  Institution  for  1896, 
Mr.  Shimpachi  Konishi,  director  of  the  school, 
says,  "Out  of  sixty- six  dumb  pupils  in  this 
school,  there  is  one  pupil  whose  grandfather  was 
deaf,  one  whose  grandfather's  brother  was  deaf, 
and  one  whose  father's  grandfather  was  deaf. 
The  number  of  pupils  who  inherited  dvimbness 
directly  from  their  parents  is  only  three,  whilst 
fourteen  dumb  pupils  were  born  of  parents  who 
married  their  cousins."  Now  these  statistics 
are  quite  parallel  with  similar  ones  from  British 
and  American  institutions.  Then  take  the 
following  instances  from  the  Glasgow  recoi'ds  : — 

1.  In  the  F.  family  there  ai-e  10  children — 5 
deaf  born,  and  5  hearing.    The  parents  hear. 

2.  In  the  Ayrshire  family  there  have  occurred 
during  the  present  centur}'  42  cases  of  congenital 
deafness ;  deaf  -  mute  children  are  still  being 
born  into  this  family,  and  one  is  being  educated 
in  the  Glasgow  institution  now.  There  spring 
from  these  statistics,  for  the  fuller  consideration 
of  which  the  author's  work  may  be  consulted, 
these  two  conclusions  : — 

1.  The  congenitally  deaf  and  those  related  to 
them  should  not  marry. 

2.  Intermarriage  of  blood  relations  should  be 
strongly  discouraged. 

The  fir»t  iMsition — that  the  congenitally  deaf 
should  not  marry — is  generally  conceded  by 
those  who  work  amongst  the  deaf,  but  the 
present  arrangements  for  the  education  of  the 
deaf,  and  their  management  in  missions  and 
institutes  for  the  deaf  during  the  period  of 
adolescence,  is  eminently  fitted  to  encourage 
union  between  the  congenitally  deaf.  If  not 
during  the  school  period,  at  least  during  the 
period  of  adolescence,  everything  should  be 
done  to  discourage  the  association  of  the  deaf 
and  dumb  with  each  other,  and  the  danger  of 
their  meeting  with  those  similarly  afflicted 
should  be  constantly  kept  before  the  congeni- 
tally deaf  by  those  in  charge  of  them.  There 
are  a  few  bad  families,  to  the  members  of 
which  it  would  be  well  to  prohibit  marriage 
altogether.  Here  is  an  example.  It  is  taken 
from  the  Sheffield  Evening  Telegraph  for  26th 
June  1896: — "At  an  inquest  yesterday  on 
William  Earnshaw,  fifty -nine,  a  St.  Pan  eras 
saddler,  it  was  stated  that  the  relatives  could 
not  identify  the  body,  as  the  wife  and  sister 
were  blind,  deaf,  and  dumb,  and  that  the  four 
children  were  deaf  and  dumb.  The  deceased 
was  deaf  and  dumb,  and  was  so  when  he  Avas 
married."  Now  such  families  as  this  are  re- 
sponsible for  a  large  number  of  the  deaf  mutes 


in  our  institutions.  I  do  not  think  it  would  be 
wrong  to  prohibit  marriage  to  the  members 
of  such  families.  I  do  not  say  that  all  the 
congenitally  deaf  should  be  forbidden  marriage, 
Init  where  the  defect  is  so  pronounced  that 
the  result  is  a  foregone  conclusion,  I  think  the 
interests  of  the  State  should  go  before  those 
of  the  individual. 

The  second  position — that  blood  relations 
should  not  intermarry  —  can  hardly  be  dealt 
with  by  legislation,  and  if  the  facts  were  known 
there  should  be  no  need  for  legislation.  On  the 
other  hand,  prohibition  involves  no  injury  to 
any  one.  The  facts  are  these.  The  inter- 
marriage of  cousins  will  emphasise  in  the  off- 
spring whatever  defects  are  characteristic  of 
the  family ;  there  is  no  chance  of  these  being 
neutralised  or  dying  out  as  the  result  of  the 
marriage,  as  is  usually  the  case  when  persons 
previously  unrelated  get  married.  Given  per- 
fectly healthy  cousins  with  no  tendency  to  any 
disease,  intermarriage  would  not  do  harm  to 
the  offspring,  and  might  conceivably  do  good. 
But  as  siich  cousins  do  not  exist,  marriage 
between  cousins  is  often  disastrous  and  is 
always  imprudent. 

The  Morbid  Anatomy  of  Deafmutism. — It 
is  curious  that  malformation  of  the  external  ear 
is  seldom  found  in  deafmutism  which  so  often 
is  congenital.  Probably  not  even  in  one  per 
cent  of  deaf-mute  children  does  such  a  con- 
dition exist.  In  the  middle  ear  pathological 
conditions  are  much  more  common,  but  these 
consist  of  the  usual  changes — perforations  of 
the  membrane,  loss  of  the  ossicles,  necrosis 
of  the  petrous  portion,  etc.  But,  of  course,  it 
is  not  to  these  that  the  deafness  is  due.  The 
acquired  deafmutism  is  almost  always  due  to 
disease  of  the  internal  ear  which  has  spread 
from  the  middle  ear,  and  caused  inflammatory 
changes  involving  destruction  of  the  mem- 
branous labyrinth  and  of  the  nerve  structures 
which  it  supports.  In  a  number  of  cases  the 
danger  appears  to  approach  from  the  side  of  the 
brain — meningitis, — and  more  rarely  still,  the 
damage  to  the  inner  ear  is  due  to  a  primary 
labyrinthitis. 

In  congenital  deafness  the  changes  on  which 
the  deafness  depends  are  not  essentially  different 
from  those  described  above,  except  in  cases 
which  depend  on  arrest  of  development  or 
malformation.  They  consist  of  obliteration  of 
the  normal  nervous  structures  by  inflammatory 
new  formations,  chiefly  osseous.  It  is  not 
possible  to  estimate  the  proportion  of  cases  due 
to  malformation,  but  it  is  undoubtedly  smaller 
than  was  formerly  supposed.  After  a  series 
of  years  it  cannot  in  many  cases  be  decided 
whether  a  structure  has  been  obliterated  or 
has  not  been  developed. 

The  Testing  of  Deaf  Mutes. — It  will  be 
found  impossible  to  apply  reliable  and  accurate 
tests  to  very  young  deaf  mutes.    The  presence  or 
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absence  of  liearing  may  be  determined,  but  the 
amount  of  it  cannot  be  ascertained  till  the  deaf 
child  has  been  so  far  educated  as  to  understand 
the  nature  of  the  tests.  Hence  it  is  not  worth 
while  testing  deaf  children  till  they  have  been 
a  year  at  school.  In  the  interval,  of  course, 
the  teacher  has  discovered  any  cases  in  which 
much  hearing  remains.  The  best  tests  are  a 
dinner-bell  so  arranged  that  one  note  may  be 
struck  at  a  time,  and  the  human  voice  used 
in  the  production  of  vowels  and  consonants. 
Bezold  1  of  Munich  used  the  whole  gamut  of 
the  musical  scale,  and  made  a  very  interesting- 
discovery,  viz.  that  in  some  cases  islands  of 
hearing  exist  in  the  surrounding  ocean  of  silence 
or  deafness.  These  islands,  of  course,  represent 
the  less  injured  pieces  of  the  cochlea,  and 
sometimes  include  only  a  note  or  two,  some- 
times a  half  or  a  whole  octave.  These  observa- 
tions of  Bezold  give  a  very  strong  support  to 
the  Helmholtzian  theory  of  the  function  of  the 
cochlea,  but  as  the  islands  seldom  coincide  with 
the  tones  of  the  human  voice,  and  as  the  con- 
tained tones  are  seldom  very  distinctly  heard, 
they  will  probably  be  of  little  use  in  the  practical 
training  of  the  deaf. 

The  DisTRiiiUTiOiV  of  Deafmutism. — The  pro- 
portion of  the  deaf  to  the  hearing  varies  in 
difterent  coinitries,  but  it  is  governed  by  causes 
which  operate  alike  in  all  coinitries.  The 
following  table  gives  a  review  of  the  deaf- 
mutism  in  various  countries.  It  gives  the 
number  of  deaf  mutes  per  million  living  as 
well  as  the  ordinary  rate  : — 


llate  per 

million. 

Switzerland 

2452  or 

1  ill 

408 

Austria  .... 

1.307 

765 

Hungary  .        .        .  . 

1263 

792 

Sweden     .        .        .  . 

1023 

J » 

977 

Prussia     .        .        .  . 

1019 

981 

Finland     .        .        .  . 

1018 

M 

981 

Canada     .        .        .  . 

997 

1003 

Norway     .        .        .  . 

950 

1052 

German}'  (without  Prussia) 

931 

)' 

1074 

Portugal  .... 
Ireland  .... 

750 

1333 

715 

T» 

1398 

India  .... 

685 

1459 

United  States  . 

659 

T> 

1514 

Denmark  .... 

6.50 

JJ 

1538 

Greece  .... 

646 

1  J 

1548 

France  .... 

626 

?  » 

1600 

Italy         .        .        .  . 

537 

1862 

Scotland  .... 

530 

1885 

Cape  Colony 

525 

1904 

England    .        .        .  . 

489 

2043 

Spain        .        .        .  . 

459 

>1 

2178 

Belgium    .        .        .  . 

445 

2247 

Australasia 

371 

»J 

2692 

Holland    .       .       .  . 

335 

2985 

Ceylon      .        .        .  . 

231 

>> 

4328 

The  causes  which  determine  these  variations 
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in  the  deaf-mute  rate  arc  various.  Speaking 
generally,  in  prosperous  flat  countries  like 
England,  where  the  population  is  well  fed  and 
housed,  where  infectious  diseases  are  carefully 
treated,  and  where  communication  is  rapid,  the 
j  deaf-mute  rate  is  moderate.  On  the  other 
hand,  in  a  mountainous  country  like  Switzer- 
land, sparseness  and  stasis  of  the  population 
make  for  increase  of  consanguineous  union  and 
an  increase  of  congenital  deafness,  while  the 
greater  difficulty  of  combating  the  ravages  of 
the  exanthemata  makes  for  an  increase  of 
acquired  deafness,  and  the  deaf-mute  rate  tends 
to  be  high.  Similarly  new  colonies  like  Aus- 
tralia have  a  lower  deaf-mute  rate  than  the 
old  colonies  like  Canada,  consanguineous  union 
being  less  common. 

Diagnosis,  Prognosis,  and  Treatment  of 
Deafmutism. — When  a  dumb  child  is  brought 
to  the  surgeon,  the  first  thing  he  should  do  is 
to  test  his  hearing.  The  child  is,  say,  three 
years  old,  and  his  mother  is  dissatisfied  with  his 
speech.  She  does  not  think  him  dumb.  Ho 
says  Ma-ma  and  Pa-pa,  and  the  mother  thinks 
this  proof  that  he  hears.  Further,  she  has 
noticed  that  loud  sounds,  such  as  the  slamming 
of  a  door  or  the  fall  of  a  shovel,  startle  him. 
Now  the  facts  are  that  the  child  says  Ma-ma  by 
imitation,  ho  lip-reads,  and  he  turns  at  the  loud 
noise,  either  because  he  hears  nothing  but  very 
loud  sounds,  or  because  he  feels  the  vibration 
carried  along  the  floor  or  wall  when  the  door  is 
slammed.  It  is  generally  easy  to  settle  the 
question  of  the  presence  or  absence  of  hearing. 

Engage  the  attention  of  the  child  with  your 
watch  or  knife,  and  let  an  assistant  slip  un- 
noticed behind  the  child's  back  with  a  gong  or 
a  bell,  and  while  it  is  being  sounded  watch  the 
child's  face.  If  he  hear  he  will  turn,  or  wince, 
or  wink,  or  in  some  way  show  by  his  expression 
that  he  has  been  affijcted  by  the  sound.  If  he 
show  nothing  of  this  kind  he  will  be  too  deaf 
for  teaching  in  the  schools  for  hearing  children. 
The  more  accurate  testing  of  deaf  mutes  is 
interesting  and  has  been  referred  to,  but  this 
test  is  enough  for  the  child  as  he  is  first  brought 
before  the  surgeon.  The  prognosis  in  such 
cases  is  almost  uniformly  bad  as  far  as  the 
hearing  is  concerned.  It  is  best  to  tell  the 
mother  that  her  child  will  be  a  deaf  mute,  and 
will  require  to  be  educated  by  special  methods. 
In  the  meantime  she  may  be  made  to  look  upon 
the  development  of  hearing  as  a  possibility,  and 
she  should  be  encouraged  to  ply  the  ears  of  her 
child  with  all  sorts  of  sounds,  especially  with 
sounds  of  all  pitches,  e.g.  the  notes  of  the  violin, 
piano,  concertina,  etc.,  with  the  view  of  en- 
couraging such  development.  But  this  is  rare. 
I  have  seen  such  growth  of  hearing  in  one 
instance,  or  rather  in  two  children  in  one  family, 
but  it  is  not  common  enough  to  set  before  the 
parents  of  deaf  children  as  a  probability.  Apart 
from  the  deafness,  the  prognosis  in  older  chil- 
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dren  should  be  based  on  the  evidence  of  natural 
ability  shown  by  the  child.  Congenitally  stone- 
deaf  children  often  make  bright  pupils.  Semi- 
deaf  children  who  have  had  their  hearing  damaged 
by  meningitis  and  scarlet  fever  are  often  dull  and 
make  little  progress. 

The  treatment  of  deafmutisni  divides  itself 
into  surgical  and  educational.  Five  to  ten  per 
cent  of  deaf-mute  children  have  chronic  sup- 
purative disease  of  the  middle  ear  with  or 
without  necrosis  of  the  ossicles  or  internal 
tympanic  wall  when  they  are  sent  to  school. 
These  cases  require  treatment  on  ordinary 
surgical  lines.  But  a  far  larger  number  of 
deaf-mute  children  have  enlarged  tonsils  and 
post-nasal  adenoids.  Now  the  removal  of  these 
growths  will  not  make  the  children  hear,  but  if 
any  serious  attempt  is  to  be  made  to  make  the 
children  speak  well,  these  growths  should  be 
removed  wherever  they  are  well  marked.  As 
deafmutism  depends  in  nearly  every  case  on 
destruction  of  or  absence  of  the  internal  ear, 
efforts  having  for  their  object  the  restoration  of 
hearing  will  necessarily  fail.  But  the  question 
arises  whether  an  attempt  should  be  made  to 
use  the  partial  hearing  which  so  many  deaf 
children  have.  Now  this,  like  almost  all  ques- 
tions connected  with  the  education  of  the  deaf, 
must  be  decided  with  reference  to  the  circum- 
stances and  position  of  the  child.  If  the 
parents  can  afford  it,  the  child  should  have  a 
teacher  all  to  himself,  and  with  the  help  of 
conversation  tubes,  phonograph,  etc.,  everything 
should  be  done  to  teach  the  child  through 
his  auditory  nerve.  But  in  a  schoolroom,  with 
classes  of  sijc  to  twelve  in  number,  this  is  clearly 
impossible.  Further,  teaching  by  conversation 
tube  is  resented  by  teachers ;  they  do  not  like 
the  shouting  involved.  A  few  teachers  in  this 
country  and  in  America  have  tried  this  acoustic 
method,  and  find  that  the  speech  of  oral  pupils 
is  improved  in  about  15  or  20  per  cent  of  the 
cases  by  this  method  of  teaching.  If  carefully 
and  persistently  used  this  method  may  be  made 
a  great  help  to  oral  pupils.  Seldom  will  it  be 
possible  to  teach  the  deaf-mute  child  by  the 
auditory  nerve  alone. 

On  the  general  question  of  educational  methods 
it  is  not  the  intention  of  this  paper  to  dilate  at 
length,  but  it  may  be  stated  that  in  the  opinion 
of  the  writer  the  oral  method  should  be  adopted 
for  the  preservation  and  perfecting  of  the  speech 
which  the  semi-mute  have  still  left.  Also  when 
there  is  any  great  remnant  of  hearing  the  oral 
should  be  combined  with  the  acoustic  method, 
and  in  these  two  classes  of  cases  the  semi-mute 
and  the  semi-deaf  signs  should  be  excluded  as 
much  as  possible.  But  there  remains  the  great 
class  of  the  true  deaf  mutes — those  who  have 
never  spoken  and  who  have  no  hearing  which 
can  be  used.  These  form  two-thirds  or  three- 
quarters  of  the  entire  number  of  the  deaf  and 
dumb.    When  one  of  these  children  can  be 


taught  in  private  and  have  the  entire  attention 
of  a  teacher,  the  oral  method  will  generally  give 
results  gratifying  to  its  parents  and  of  great 
benefit  to  the  child,  and  it  should  only  be  given 
up  for  the  finger  method  if  fair  progress  is  not 
being  made  with  the  education  of  the  child. 
In  an  institution  many  children,  perhaps  most, 
will  do  better  on  the  finger  method  or  on  a 
combined  method.  For  the  first  year  the  writer 
thinks  all  deaf-mute  children  should  be  educated 
on  the  oral  method.  At  the  end  of  this  period 
the  teacher  will  know  if  the  child  is  likely  to 
make  a  good  oral  pupil,  and  will  regulate  his 
future  accordingly.  This  involves  two  schools 
— an  oral  and  a  finger  school — in  every  large 
centre  of  population,  from  the  former  of  which 
all  signs  are  as  far  as  possible  excluded.  Like 
the  hearing  child  the  deaf  mute  should  be  sent 
early  to  school,  and  in  this  country  both  law 
and  expediency  have  fixed  seven  years  as  the 
best  time  for  beginning  education  at  school. 
For  Scotland  in  1891  and  for  England  in  1894 
an  Act  came  into  force,  the  chief  provisions  of 
which  are  these — Education  is  compulsory  from 
the  age  of  seven  to  that  of  sixteen,  and  the 
duty  of  seeing  that  this  is  carried  out  is  laid  on 
School  Boards  or  the  school  authorities  of  the 
parish  where  the  parents  of  the  deaf  children 
reside.  The  authorities,  in  carrying  out  the 
Act,  are  at  liberty  to  provide  a  school  of  their 
own,  or  they  may  send  the  child  to  a  certified 
school  or  institution  outside  their  bounds,  the 
parents  being  allowed  a  reasonable  amount  of 
liberty  in  the  choice  of  a  school.  Where  the 
parents  from  poverty  are  unable  to  pay  the 
fees,  the  school  authority  is  required  to  pay, 
not  only  for  the  education,  but  also  for  the 
maintenance  of  the  child. 


List  of  Trades,  etc.,  in  which  the  Deaf  and 
Dumb  are  employed 

{Report  oftJic  Glasgow  Mission  to  the  Deaf  and  Dumb,  1894-95) 


Artist 

1 

Brought  forward 

83 

Art  Metal  Workers  . 

2 

Diesmaker 

2 

Bakers 

4 

Domestic  Servants 

3 

Beltniaker . 

1 

Draughtsmen 

6 

Blacksmiths 

2 

Dressmakers 

10 

Boilermakers 

6 

Dyer .       .       .  . 

1 

Bookbinders 

20 

Engine  Fitters  . 

6 

Bookfolders 

4 

Fancy  Boxmakers 

6 

Boxmakers 

5 

Fisliing  Tackle  Makers 

,  2 

Brass  Engravers 

7 

Gardeners  . 

2 

Brass  Finisher  . 

1 

Glass  Decorators 

3 

Bricklayers 

2 

Glass  Stainers  . 

2 

Brickmakers 

2 

House  Joiners  . 

3 

Brushmakers 

4 

Iron  Workers 

3 

Butcher 

1 

Jewel  Case  Makers 

2 

Cabinetmakers  . 

2 

Jeweller 

1 

Calenderer 

1 

Labourers  . 

15 

Capmaker  . 

1 

Lamplighters 

2 

Carpet  Designers 

5 

Lithographic  Artists 

15 

Caulkers  . 

3 

Marble  Cutters  . 

2 

Chairmaker 

1 

Mill  Workers 

4 

Clerk 

1 

Moulders  . 

3 

Compositors 

5 

Needlewomen  . 

8 

Confectionery  Worker 

1 

Painters 

2 

Cooper 

1 

Patternmakers  . 

4 

Carry  forward 

83 
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Brou^lit  forward 

1  on 

Brought  forw'aj'd 

99  P» 

Purseniiikers 

•> 

Tiiisniitlis  . 

0 

Riveter 

1 

Umbrella  JIakers 

5 

filorlrnoT- 

oaQaier 

1 
L 

Upholsterers 

'J 

o 

Sculptor 

1 

Washerwomen  . 

o 

Ship  Joiuers 

5 

Weavers 

5 

Shoemakers 

6 

Wood  Carvers  . 

4 

Silver  Engraver . 

1 

Wood  Engraver  . 

1 

Tailors 

16 

Wood  Turner 

1 

Ticket  Writers  . 

2 

Total 

253 

Carry  forward 

225 

Dumbness  from  Ihiocy. — Dumbness  is  a 
necessary  result  of  great  deafness  happening 
early  in  life,  and  of  congenital  deafness,  but 
dumbness  is  no  necessary  concomitant  or  result 
of  idiocy.  Most  imbecile  children  can  be  taught 
to  speak.  Dr.  Ireland  says  :  "  The  lower  classes 
of  idiots  never  learn  to  speak  at  all.  Out  of  103 
cases  of  which  I  have  notes  36  were  found  mute 
on  entry,  and  67  could  speak  more  or  less.  The 
average  time  at  which  they  began  to  speak  was 
4  years  and  3  months.  Only  four  were  noted  as 
having  spoken  at  one  year."  Children  of  this 
class,  when  they  are  dumb,  are  so  because  they 
have  no  ideas  to  express,  and  speech  develops  as 
education  proceeds.  At  Larbert,  Stirlingshire, 
Mr.  Skene,  the  superintendent  of  the  institution 
thei'e,  showed  the  writer  a  cretinous  idiot  who 
had  not  only  improved  in  growth  and  in  general 
condition  very  remarkably,  but  whose  speech 
showed  an  eipially  satisfactory  development 
under  the  use  of  thyroid  gland  and  extract,  and 
this  ti'eatment  promises  no  less  brilliant  results 
when  applied  to  cretinous  children  than  it  has 
given  in  myxccdema.  Two  classes  of  idiotic 
■children  remain  to  be  mentioned — the  deaf-mute 
idiot  and  the  aphasic  idiot.  Both  of  these  should 
be  educated  as  idiots,  and  not  in  schools  for  the 
deaf  and  dumb.  The  aphasic  idiot  or  the  idiotic 
aphasic  hears  perfectly,  but  is  not  intelligent, 
and  does  not  do  well  in  the  schools  for  the  deaf 
and  dumb.  The  deaf-mute  idiot  is  hardly  cap- 
able of  education  in  the  ordinary  sense  at  all. 
Most  idiotic  children  have  good  musical  ears,  and 
perform  and  sing  in  action  songs  very  well. 

Dea.fneSS.  tSce  Alcoholism  {iMoxica- 
tion,  Duiness  of  Hear  in  y) ;  Auditory  Nerve  and 
Labyrinth  {Physiology,  Test,  Nerve  Deafness,  etc.); 
Brain,  Tumours  of  {Localising  Symptoms, 
Hearing) ;  Brain,  Cerebellum,  Affections  of 
{Tumour,  Auditory  Nerves)  ;  Climacteric  In- 
sanity {Clinical  Forms,  Deafness)  ;  Cretinism 
{Causation)  ;  Ear,  Examination  of  {Sitnulafed 
Deafness) ;  Heredity  {Initeritance  of  Disease, 
Deafness);  Hypnotism  {Experimental  Phenomena, 
Deafness);  Hypnotisai  {Therapeutic  Uses,  Deaf- 
ness) ;  Meningitis,  Tuberculous  and  Posterior 
Basic  {Prognosis)  ;  Meningitis,  Epidemic  Cere- 
bro-Spinal  {Sympjtoms,  Ear)  ;  Nose,  Post-Nasal 
Adenoid  Growths  {Symptoms)  ;  Physiology, 
The  Senses  {Hearing) ;  Rheumatism,  Chronic 
{Clinical  Features) ;  Spine,  Surgical  Affec- 
tions {Caisson  Disease) ;    Syphilis  {Children, 


Ear) ;  Thyroid  Gland,  Medical  {Myxedema, 
Special  Senses)  ;  Tonsils,  Diseases  of  {Enlarged 
Tonsils,  Sympitoms). 

Dea.th.  See  Abdo.men,  Injuries  op 
{Causes  of  Death) ;  Adolescent  Insanity  {Nerve 
Breakdown  and  Mortality  Statistics)  ;  Anaes- 
thesia {Deaths  under  Ether,  under  Chloroform)  ; 
An.esthesia,  Combined  Anaesthetics  {A.C.E. 
Mixture,  Deaths  umler)  ;  Asphyxia  {Causes) ; 
Brain,  Tumours  of  {Prognosis)  ;  Breath 
{Determination  of  Death)  ;  Climate  {Deatli-Rate 
in  Cold  Climates)  ;  Death,  Signs  of  ;  Heart, 
Myocardium  and  Endocardium  {Effects  of 
Cardiac  Disease,  Sudden  Death)  ;  Medicine, 
Forensic  {Certificate  of  Death) ;  Medicine, 
F ORENSic  {Signs  of  Death)  ;  Medicine,  Forensic 
{Death  from  Lightning,  Electric  Currents,  Star- 
vation, Cold,  Asphyxia) ;  Post-Morte.m  Methods  ; 
Pregnancy,  Diagnosis  {Death  of  F<Hus)  ; 
Pregnancy,  Intra-Uterine  Diseases  {Death  of 
Fcjetvs) ;  Pregnancy,  Affections  and  Complica- 
tions {Death) ;  Puerperium,  Pathology  {Sudden 
Death,  Causes);  Temperature  {Pre  -  Agonic  ; 
After  Death) ;  Toxicology  {Post- Mortem  Appear- 
n.nces  of  Poisons) ;  Typhus  Fever  {Death  in) ; 
Vital  Statistics  {Deaths) ;  etc.,  etc. 

Death -Ra.te. — The  ratio  between  deaths 
and  population,  stated  (commonly)  as  so  many 
deaths  {e.g.  14)  per  annum  per  1000  of  the 
population.    See  Vital  Statistics  {Deaths). 

Death  -  Rattle. —  The  rattling  sound 
caused  by  the  breath  passing  through  mucus  in 
the  throat  of  the  dying ;  is  not  an  invariably 
certain  sign  of  impending  dcatii. 

Death,  Sig:nS  of.  —  The  distinction 
between  the  (|uick  and  the  dead  is  not  always  so 
absolute  as  might  at  first  appear.  Long  after 
what  is  called  the  moment  of  death  vital  phe- 
nomena continue  in  some  of  the  tissues  of  the 
body,  and  even  if  we  set  aside  all  cases  of 
Indian  fakirs  and  Colonel  Townsends,  there 
remains  a  sufficient  residuum  of  cases  of  persons 
liresumably  dead  afterwards  returning  to  life 
to  raise  in  the  minds  of  some  a  morbid  fear  of 
being  buried  alive.  The  conditions  which  may 
thus  most  nearly  resemble  death  are  syncope, 
asphyxia,  and  trance. 

The  principal  signs  relied  on  as  proving  that 
death  is  real  and  not  apparent  are  : — 

1.  Entire  Cessation  of  Circulation  and  Re- 
spiration.— The  entire  cessation  of  all  respiratory 
movement  for  a  period  of  five  minutes  is  itself 
suHicient  proof  that  death  is;  real  and  not  ap- 
parent, but  the  test  of  auscultation  should  be 
applied  for  a  sufficient  period  to  make  sure  that 
the  action  of  the  heart  {primum  vivens  et  ultimum 
moriens)  has  really  finally  ceased.  The  popular 
method  of  testing  for  the  continuance  of  respira- 
tory movements  consists  in  holding  a  cold  mirror 
or  a  fluff  of  cotton  before  the  nose  and  mouth. 
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If  respiratory  movements  are  still  going  on,  the 
mirror  will  be  dimmed  or  the  fluff  of  cotton  by 
its  movement  will  betray  the  passage  of  the  air. 
To  test  the  cessation  of  the  circulation  it  has 
often  been  suggested  that  a  small  vein  should  be 
opened.  A  neater  test  is  that  proposed  by 
Magnan,  who  recommended  that  a  ligature 
should  be  tied  firmly  round  a  limb.  If  circula- 
tion was  going  on  even  slowly  the  limb  beyond 
the  ligature  would  gradually  become  congested. 

2.  The  Cooling  of  the  Body. — Under  ordinary 
circumstances  a  dead  body  is  quite  cold  in  from 
twelve  to  twenty  hours  after  death.  The  rate 
of  cooling  is,  however,  modified  by  many  circum- 
stances. Thus  a  fat  body  will  cool  less  quickly 
than  a  thin  one.  A  body  naked  or  exposed  to 
cold  air  will  cool  more  quickly  than  a  bodj- 
wrapped  in  woollen  coverings  or  surrounded  by 
a  warm  atmosphere.  In  water  a  body  will  cool 
more  rapidly  than  in  air  of  the  same  tempera- 
ture. It  is  said  that  when  death  occurs  from 
hyperpyrexia  the  temperature  may  even  continue 
to  rise  for  a  short  time  after  death. 

3.  Cadaveric  Rigiditi/. — Rigor  Mortis. — After 
death  the  muscular  system  typically  passes 
through  three  stages.  First,  there  is  a  stage  of 
flaccidity  in  which  the  muscles  retain  their 
power  of  contracting  on  electric  stimulation. 
Muscles  which  were  contracted  in  the  act  of 
dying  may  pass  into  a  condition  of  cadaveric 
spasm  instead  of  relaxing  at  "  the  moment  of 
death."  The  second  stage  is  that  of  rigor  mortis. 
The  third  is  that  of  relaxation  and  incipient 
putrefaction.  Kigor  mortis  usually  sets  in  six 
or  eight  hours  after  death,  and  may  last  for  three 
to  six  or  seven  days.  Its  usual  duration  is 
about  twenty-four  hours.  It  commences  in  the 
muscles  of  the  neck  and  lower  jaw,  and  passes 
on  into  the  muscles  of  the  upper  limbs,  chest, 
and  lower  limbs.  It  passes  off  in  the  same 
order.  Rigor  mortis  is  a  phenomenon  analogous 
to  the  coagulation  of  the  blood.  It  is  due  to  the 
coagulation  from  the  muscle  plasma  of  a  proteid 
termed  myosin,  and  the  process  is  accompanied 
by  the  liberation  of  carbonic  acid,  and  a  change 
from  alkaline  to  acid  in  the  reaction  of  the 
muscle  substance.  The  period  of  onset  and  the 
duration  of  rigor  mortis  depend  chiefly  on  the 
degree  of  exhaustion  of  the  muscular  tissue. 
When  death  has  occurred  from  convulsions  or 
by  accident,  for  example,  during  prolonged  and 
excessive  muscular  exertion,  rigor  comes  on 
very  rapidly  and  passes  off  correspondingly 
quickly. 

4.  Hy2Mstasis. — The  gravitation  of  the  blood 
to  the  most  dependent  parts  of  the  body  results 
in  the  post-mortem  staining  which  begins  to 
appear  in  from  eight  to  twelve  hours  after  death. 
If  the  body  has  been  lying  on  a  hard  table  the 
parts  in  actual  contact  with  the  table,  such  as 
the  buttocks  and  scapular  regions,  may  be  quite 
white,  while  the  parts  immediately  surrounding 
are  deeply  stained.    Hypostasis  must  not  be 


confounded  with  ccchymosis,  in  which  condition 
the  blood  is  actually  extravasated  into  the  sub- 
cutaneous tissue.  The  distinction  in  a  doubtful 
case  is  easily  made  by  making  a  small  incision 
into  the  discoloured  part. 

5.  The  lustre  of  the  eye  is  very  quickly  lost 
after  death,  and  the  tension  of  the  globe  falls  so 
i  that  the  cornea  feels  flaccid.    These  changes 
j  occasionally  take  place  even  before  death ;  for 
i  example,  when  death  is  due  to  malignant  cholera, 
I       6.  The  Skin. — After  death  the  skin  loses  its. 
j  normal  elasticity.    It  undergoes  striking  altera- 
\  tions  in  colour.    The  first  change  is  a  general 
j  pallor  of  the  whole  surface.    A  little  colour  may, 
!  however,  be  left  in  dilated  venules.  Ecchymoses, 
j  of  course,  retain  their  colour.    Later,  the  dis- 
\  coloration  due  to  hypostasis  appears,  and  this 
is  followed  by  the  colour  changes  associated  with 
putrefaction. 

7.  Putrefaction.— ks.  rigor  mortis  passes  off 
the  putrefactive  changes  which  end  in  the  com- 
plete dissolution  of  the  body  make  their  appear- 
ance. The  first  signs  of  putrefaction  are  that 
the  limbs  become  supple,  a  faint  odour  becomea 
noticeable,  and  a  greenish  discoloration  appears 
on  the  abdomen,  and  later  on  the  chest,  face, 
arms,  and  legs.  The  progress  of  putrefaction 
may  be  limited  to  a  greater  or  less  degree  under 
suitable  circumstances  by  the  occurrence  of 
mummification  or  the  formation  of  adipocere.  It 
is  said  that  putrefaction  may  be  greatly  delayed 
in  the  bodies  of  persons  who  have  been  arsenic- 
eaters. 

Death  Struggle.— The  agony  or  the 
pre-mortem  convulsive  throes  or  pangs.  See- 
Agony  ;  Post-Mortem  Methods  {Agonal  Intus- 
susception). 

Debility. — Weakness  in  general,  or  weak- 
ness of  mind  {debilitas  animi)  or  memory 
{dehilitas  memorioi).  /SVe  Neurasthenia;  Head- 
ache {Causes) ;  etc. 

Deca.pita.tion.  See  Labour,  Opera- 
tions {Embryotomy,  Trunlc  Presentations). 

Decapsulation,  Renal.— The  split- 
ting or  separation  of  the  capsule  of  the  kidney 
as  recommended  and  carried  out  by  Edebohla 
(1899)  in  cases  of  Bright's  disease  and  (after- 
wards) in  puerperal  eclampsia ;  its  value  has. 
not  yet  been  established.  It  is  sometimes  as- 
sociated with  incision  of  the  renal  substance 
(nephrotomy). 

Dechery  Cautery.  See  Cautery 
( Thermo-Cautery). 

Dechlorination  or  Dechlorida- 

tion.  See  also  Urine,  Pathological  Changes; 
Dropsy. — Dechlorination,  or  restriction  of  the 
amount  of  salt  consumed  to  the  minimum  con- 
tained in  the  food  elements,  has  recently  been 
introduced  into  therapeutics  in  the  treatment. 
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of  diseases  attended  V)y  dropsy,  and,  in  particular, 
Bright's  disease.  Tiianks  to  the  la})onrK  of  Widal 
and  others,  the  method  lias  been  elaborated  on 
a  rational  basis,  and  incidentally  much  light  has 
been  thrown  on  the  salt  interchange  of  the  body 
as  well  as  on  the  nature  of  oedema.  Contrary  to 
popular  belief,  there  is  no  evidence  that  the 
almost  iniiversal  practice  of  adding  salt  to  food 
is  necessary  to  health  ;  without  labouring  this 
point,  it  may  be  said  that  among  the  less 
€ivilised  races  there  are  many  exceptions  to  the 
rule,  and  that  the  alleged  instances  of  ill-health 
following  privation  from  salt  break  down  on 
careful  scrutiny.  The  actual  requirement  of 
salt,  as  estimated  by  the  amount  excreted  in 
fasting  conditions,  is  about  "6  gram  daily,  and 
this  loss  is  more  than  replaced  l)y  the  amount 
—  I'b  to2grams — naturally pi'csent  in  an  average 
mixed  diet.  Experiments  show  that  in  health 
the  body  is  in  a  state  of  chloride  equilibrium, 
the  amount  eliminated  daily  corresponding  to 
what  is  ingested.  All  the  tissues  of  the  body 
are  bathed  in  saline  fluid,  and  it  is  imperatively 
necessary  that  the  osmotic  pressure,  or  con- 
centration, of  this  should  remain  constant.  The 
negative  action  of  "  physiological  "  salt  solution 
on  tissue  cells  as  com])ared  with  the  deleterious 
effects  of  stronger  and  weaker  solutions  is  an 
illustration  of  this.  Variations  in  the  quantity 
of  salt  in  the  body  must  therefore  be  compen- 
sated for,  and  this  is  done,  partly  by  the  re- 
tention of  enough  water  to  keep  it  in  solution 
of  normal  sti'ength,  and  partly  by  the  eliminatory 
action  of  the  kidneys.  If  a  healthy  man  be 
placed  on  a  diet  free  from  added  salt  he  con- 
tinues for  several  days  to  eliminate  a  quantity 
exceeding  that  ingested,  losing  weight  the 
while ;  at  the  end  of  that  time  chloride  equi- 
librium— i.e.  output  ecpials  intake — is  I'estored, 
and  the  weight  remains  stationary.  The  addi- 
tion of  a  fixed  rati(in  of  salt  causes  the  weight 
to  rise  again  ;  there  is  a  corresponding  i-etention 
of  chlorides  as  measiu'cd  by  the  output  before 
equilibrium  is  re-established.  From  such  ex- 
periments it  has  been  shown  that  about  12 
grams  of  sodium  chloride  and  1-5  to  2  kilos  of 
water  represent  the  floating  quantity  lost  by  a 
normal  subject  in  the  process  of  dechlorination. 
Owing  to  the  ability  of  the  kidneys  to  excrete 
chlorides  freely,  large  doses  are  tolerated  in 
health,  yet  the  power  of  even  the  normal  organ 
has  a  limit,  and  the  habitual  consumption  of 
excessive  quantities  of  salt  beyond  the  renal 
capacity  has  been  known  to  lead  to  retention  of 
salt,  giving  rise  to  a3dema  from  the  excess  of 
water  required  to  keep  it  in  isotonic  solution. 

In  many  forms  of  ne^jhritis  the  kidneys  lose 
their  permeability  to  sodium  chloride,  the  salt 
is  retained  in  the  tissues,  and  dropsy  ensues. 
This  has  been  abundantly  veritied  by  experi- 
ment. Patients  with  Bright's  disease,  swollen 
with  dropsy,  when  put  on  a  diet  containing  no 
added   salt   often   lose   weight   steadily,  the 


oedema  also  vanishing.  On  adding  salt  the 
weight  rises,  and  the  dropsy  reappears.  It  is 
found  in  such  a  case  that  on  each  addition 
or  subtraction  of  salt  with  its  corresponding 
rise  and  fall  in  the  weight  curve  there  is  a 
definite  level  at  which  visible  a'dema  makes  its 
appearance.  Widal  calls  the  interval  during 
which  the  weight  is  rising  towards  this  point 
the  pre-wdematrms  period ;  it  represents  the 
accumvdation  of  fluid  in  the  viscera.  We  need 
not  discuss  the  relation  of  salt  retention  to  the 
syndrome  of  urtemia ;  the  evidence  that  it  is 
responsible  for  the  nervous  symptoms  is  less 
tangible  than  its  causal  connection  with  oedema. 
It  nmst,  however,  be  said  that  in  removing 
oedema  by  dechlorination  we  have  more  than  a 
symptomatic  trciitment.  The  kidneys,  like  the 
other  viscera,  suff'er  from  the  eftects  of  interstitial 
oedema,  and  there  is  reason  to  believe  that  in 
curing  this  renal  oedema  we  break  a  link  in  the 
chain  of  a  vicious  circle,  in  which  the  inadequacy 
of  the  kidney  produces  a  renal  lesion  which  still 
further  impairs  the  efficiency  of  the  organ. 
Whatever  be  the  precise  explanation,  it  is 
certain  that  a  dropsical  patient,  whose  kidneys 
are  impervious  to  very  small  quantities  of 
chloride,  may,  after  dechlorination,  regain  the 
power  of  eliminating  it  in  cf)nsiderable  amount, 
and  with  this  there  may  be  marked  diminution 
in  the  albumen  passed.  Dechlorination  is 
occasionally  attended  by  nervous  symptoms 
resembling  those  of  unemia ;  these,  however, 
are  rare  and  transitory. 

The  practice  of  dechlorination  is  sim2:)le,  and, 
contrary  to  what  might  be  anticipated,  patients 
seldom  rebel  against  being  deprived  of  salt. 
Milk  contains  D6  grams  of  salt  per  litre,  which 
is  equivalent  to  about  5-G  grams  in  an  average 
daily  ration.  Although  this  considerably  ex- 
ceeds the  proportion  naturally  present  in  a 
mixed  diet,  it  is  much  inferior  to  the  (juantity 
habitually  consumed  as  added  salt  (15  to  20 
grams),  and  probably  the  etticacy  of  milk  in  the 
treatment  of  nephritis  is  as  much  due  to  its 
comparative  poverty  in  chlorides  as  to  any 
special  attribute  of  its  proteid  content.  In 
strict  dechlorination,  however,  recourse  must  be 
had  to  a  mixed  diet,  which  may  lie  selected  from 
among  the  following,  cooked  without  the  addi- 
tion of  salt : — Fresh  meat  of  all  kinds,  fresh- 
water fish,  eggs,  fresh  buttei',  cream,  potatoes, 
and  farinace;x3  generally,  sweets,  vegetables,  and 
fruit.  The  only  article  which  requires  special 
fabrication  is  bread  ;  as  ordinarily  baked  it  con- 
tains from  '8  to  1  per  cent  of  salt ;  this,  there- 
fore, must  be  omitted.  Soups,  sea-water  fish,  all 
forms  of  salted  or  preserved  foods,  cheese,  and 
milk  are  proscribed.  In  practice  Widal  allows 
from  100  to  200  grams  of  meat  daily,  with 
farinacea;,  etc.,  as  the  appetite  demands. 

Patients  sulqected  to  dechlorination  should 
be  kept  in  bed  until  the  weight  ceases  falling 
and  remains  stationary.     Should  dehydration 
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be  slow,  it  may  be  aided  by  diui-etics,  particu- 
larly theobromine.  To  gauge  the  amount  of 
fluid  (and  chlorides)  lost  by  the  body  careful 
daily  weighing  is  essential,  and  replaces  chloride 
estimations. 

Dechlorination  has  been  successfully  employed 
in  dropsical  affections  of  all  kinds,  such  as  cardiac 
and  hepatic  disease,  oedema  of  the  legs  from 
exertion,  phlegmasia,  etc.  The  rationale  of  its 
action  is  the  same  in  all  such  cases.  It  has 
also  been  employed  in  epilepsy,  biit  on  quite 
other  grounds,  the  hypothesis  being  that  by 
rendering  the  tissues  poor  in  chlorides  the 
bromide  introduced  is  enabled  to  act  more 
effectively. 

Decid  ua,.  See Ammio^  (Causes,  Maternal, 
Decidual  Disease);  Caduca;  Ectopic  Gestation ; 
FcETUS  AND  Ovum,  Development  of  (Decidua) ; 
Mole,  Molar  Pregnancy  [Mola  Carnosa)  ; 
Pregnancy,  Ovum  and  Decidua  (Affections  of 
the  Decidua) ;  Pregnancy,  Diseases  of  Placenta 
and  Cord  (Diseases  of  the  Mernbranes,  Decidual 
Endometritis). 

Deciduoma     Malig^num.  See 

Abortion  (Incomplete) ;  Choriojia  ;  Chorion- 
Epithelioma  ;  Fallopian  Tubes  (Tumours, 
Deciduoma) ;  Labour,  Post  -  Partum  Haemor- 
rhage (Secondary) ;  Puerperium,  Pathology 
{Sarcoma  -  Deciduo  -  Cellulare  or  Deciduoma 
Malignum) ;  Syncytioma  ;  Tumours  (Epithelial 
Group). 

Declaration,  Dying'.  See  Medicine, 
Forensic  (Dying  Declarations).' 

Declination.  — Deviation,  also  the  re- 
mission of  a  disease  or  of  the  paroxysm  of  a 
disease. 

Decline  of  the  Birth -Rate.— 

A  phenomenon  of  the  close  of  the  nineteenth 
and  the  beginning  of  the  twentieth  centuries, 
affecting  all  civilised  countries,  due  doubtless  to 
several  causes,  but  especially  to  the  postpone- 
ment of  marriage  till  late  in  life  (opsigamy) 
and  to  the  use  of  checks  to  prevent  conception 
and  pregnancy.  In  Edinburgh  in  1871  the 
birth-rate  was  34-89  per  1000,  in  1881  it  was 
32-23,  in  1891  it  was  28-25,  in  1901  it  was 
24-99,  and  in  1905  it  was  22-99. 

DeCOCta. — Solutions  of  vegetable  drugs 
made  by  boiling  in  distilled  water  for  5  to  10 
minutes,  and  then  straining;  there  are  three 
official  decocta  (Decoctum  Aloes  Compositwm, 
Decoctum  Granati  Corticis,  and  Decoctum 
Hwmatoxyli),  and  the  dose  of  each  is  J  to 
2  fl.  oz. 

Decollator.  See  Labouk,  Operations 
(Embryotomy,  Decapjitation).  —  An  instrument 
shaped  like  a  hook  (sharp  or  serrated)  or  like  a 
key,  used  for  decapitating  the  foetus  in  impacted 


shoulder  cases  in  labour ;  a  decapitator  (e.g. 
Braun's). 

Decomposition.  See  Medicine,  For- 
ensic (Signs  of  Death,  Putrefaction). 

Decubitus. — The  attitude  adopted  by  a 
patient,  particularly  in  bed;  posture  in  bed; 
also  means  a  bedsore  (as  in  myelitis). 

Decussation. — A  crossing  of  structures 
(especially  of  nerve  fibres)  in  the  form  of  a  X, 
e.g.  the  decussation  of  the  pyramids  of  the 
medulla  oblongata,  of  the  fillet,  or  of  the  pons ; 
chiasm. 

DefaBCation.  See  Constipation  (Physio- 
logical Considerations) ;  Digestion  and  Meta- 
bolism (Defw.cation) ;  Physiology,  Food  and 
D I gest  I  o N  ( DefoEca  tion) . 

DefectiO  An i mi.— Mental  deficiency; 
deliquium  animi. 

Defectus. — Defect  or  absence  of  develop- 
ment of  any  jjart,  e.g.  defectus  vaginje  or  atresia 
vaginae. 

Defervescence. — The  stage  of  decline 
of  a  fever,  which  is  either  short  ("by  crisis")  or 
protracted  ("  by  lysis  ")  ;  the  temperature  and 
pulse-rate  fall,  the  skin  acts  freely,  and  there 
may  be  a  profuse  diuresis  or  a  diarrhoea. 

Defibrination.— The  process  by  which 
the  fibrin  is  removed  from  the  blood. 

Defloration. — The  tearing  of  the  hymen 
and  consequent  destruction  of  the  signs  of 
virginity  in  a  woman.  See  Forensic  Medicine 
(liape). 
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Acute,  Deformities  from)  ;  liuRNS  and  Scalds 
(Results,  Deformities);  Chest,  Deformities  of; 
Cicatrices  {Contracting) ;  Hip-Joint,  Diseases 
OF  {Cross-Legged  Deformity) ;  Labour,  Precipi- 
tate AND  Prolonged  {Pelvic  Deformities) ; 
Mouth,  Injuries  and  Diseases  of  the  Jaw 
{Mandible,  Fracture,  Deformity) ;  Muscles, 
Diseases  of  {Pseudohypertrophic  Myopathy,  De- 
fwmities) ;  Palate  {Cleft  Palate)  ;  Pregnancy, 
Affections  of  OvUiM  and  Decidua  {Fatal  De- 
formities from  Amniotic  Adhesions,  etc.) ;  Rheu- 
matism, Rheumatoid  Arthritis  {Deformities) ; 
Spine,  Surgical  Affections  of  {Lateral  Curva- 
ture, Angular  Deformity,  etc.)  ;  Teratology  ; 
Wry-Neck. 

Arthrodesis 

Definition. — Arthrodesis  is  an  operation  de- 
signed to  fix  a  joint  in  a  case  of  entire  paralysis 
of  the  muscles  in  the  neighbourhood  of  that 
joint.  Its  object  is  ankylosis  either  fibrous  or 
osseous,  and  it  is  obtained  by  complete  removal 
of  the  articular  cartilages. 

Lndications  for  Operation.  —  I.  When  the 
paralytic  condition  of  the  limb  is  very  severe. 
2.  In  poor  patients  who  are  unable  to  provide 
themselves  with  apparatus.  3.  When  an  ap- 
paratus is  hardly  tolerated  and  causes  pressure- 
sores.  4.  Not  in  spastic  cases  nor  in  para- 
lytic cases  after  acute  febrile  disorders,  as 
paralysis  especially  in  zymotic  diseases  shows  a 
strong  tendency  to  recovery.  5.  When  two 
joints  of  a  limb  are  hopelessly  tiail-like  it  is 
advisable  to  fix  one  or  both  of  them. 

Methods. — When  the  operation  is  done  at  the 
knee  or  at  the  ankle,  the  two  joints  most  favour- 
able, the  essential  part  of  the  proceeding  is  the 
total  removal  of  the  articular  cartilage  in  such 
a  way  that  the  bone  surfaces  are  left  in  contact. 

At  the  Knee. — The  usual  method  is  as  follows, 
and  is  carried  out  with  all  aseptic  precautions. 
An  incision  is  made  transversely  across  the 
joint  from  one  condyle  of  the  femur  to  the 
other,  and  passing  across  the  middle  of  the 
patella.  The  patella  is  sawn  through,  and  is 
then  turned  upwards  and  downwards.  Tlu^ 
articular  cartilage  is  removed  from  the  Ijack  of 
the  patella.  The  joint  is  now  fully  exposed  and 
treated  as  follows  : — All  the  articular  cartilage 
is  carefully  cut  away  with  a  gouge,  scissors,  and 
sharp  spoon  or  knife.  From  the  anterior  sur- 
faces of  the  tibia  and  of  the  femur  it  is  also 
advisable  to  take  a  slice  of  bone  off  verticall}', 
so  as  to  fix  the  posterior  surface  of  the  patella 
denuded  of  its  cartilage  to  them.  The  bones 
are  now  wired  together  in  such  a  way  that  the 
wire  passes  through  the  lower  fragment  of  the 
patella,  then  through  the  tibia,  the  feniTir,  and 
through  the  upper  fragment  of  the  patella. 
The  limb  is  now  placed  in  the  straight  position, 
and  should  be  kept  immobile  by  plaster  of 
Paris  for  at  least  two  months,  and  after  that  a 
posterior  splint  is  sutticient. 


At  the  Ankle.  —  Considerable  difference  of 
opinion  exists  as  to  the  most  convenient  incision 
for  the  ankle,  whether  it  should  be  anterior, 
posterior,  or  external.  On  the  whole,  the 
anterior  method  gives  the  most  room.  Against 
the  anterior  incision  there  are  urged  the  section 
of  the  artery  with  deprivation  of  the  foot  of  a 
part  of  its  blood-supply,  and  the  difficulty  of 
getting  the  tendons  to  unite  satisfactorily. 
But  in  practice  these  objections  are  not  serious. 
The  incision  is  made  across  the  front  of  the 
joint  from  one  malleolus  to  the  other,  dividing 
all  the  soft  structures.  The  joint  is  thus  freely 
opened,  and  the  articular  cartilages  completely 
removed.  It  is  not  necessary  to  dissect  away 
every  piece  of  the  synovial  membrane,  since  in 
those  cases  in  which  it  has  been  left  its  presence 
has  not  interfered  with  the  formation  of  bone. 
But  no  loose  pieces  of  cartilage  are  to  be  left  in 
the  wound,  and  none  attached  to  the  surface  of 
the  bone.  It  is  often  advisable  to  freely 
"  stipple  "  the  bony  surfaces.  The  tendons  are 
tlien  united  and  the  wound  closed.  The  foot  is 
placed  in  plaster  of  Paris  at  a  right  angle  for 
six  weeks.  By  this  time  firm  fibrous  union  has 
occurred.  To  ensure  osseous  union,  a  difficult 
proceeding,  the  bones  have  been  united  by  cat- 
gut, kangaroo  -  tendon,  or  ivory  pegs.  But 
absolute  osseous  ankylosis  is  not  necessary,  and 
is  rather  to  be  deprecated  at  the  ankle.  Close 
fibrous  luiion  allowing  about  10  degrees  of 
movement  gives  the  best  possible  result.  In 
cases  of  paralytic  talipes  calcaneus  the  best 
incision  is  a  ciirved  one  beginning  behind  the 
j^eronei  tendons,  running  down  to  the  point  of 
the  heel  and  then  upwards  to  the  posterior  edge 
of  the  flexor  longus  pollicis.  The  flap  so  made 
is  lifted  up  with  the  tendo  Achillis  in  it,  and 
the  opportunity  is  thus  given  of  shortening  the 
tendon.  The  joint  is  then  freely  opened  and 
the  cartilage  removed. 

Results. — The  result  of  the  operation  is  to 
render  a  flail-like  limb  comparatively  secure, 
and  to  lessen  the  number  and  weight  of  ap- 
paratus rcipiired.  No  fear  need  be  entertained 
of  difficulty  in  obtaining  primary  union  in  these 
paralytic  limbs. 

Congenital  Dislocations 

Congenital  Dislocation  of  the  Hip. — Etiology. 
— It  is  more  common  in  the  female  than  in  the 
male  sex,  and  is  also  hereditary.  The  number 
of  unilateral  and  bilateral  cases  is  about  equal. 
One  important  factor  in  its  production  is  a 
breech  presentation,  and  if  this  be  combined 
with  a  faulty  acetabulum  then  the  head  of  the 
femur  is  easily  displaced  at  birth. 

Pathology. — The  Aceiahvlum. — In  some  cases 
it  is  entirely  wanting,  wiiile  its  site  is  occupied 
by  a  convex  mass  of  bone.  In  other  cases  the 
cotyloid  cavity  is  present,  but  is  defective.  It 
may  be  found  small  and  shallow,  and  about  one 
inch  in  diameter.     In  shape  it  is  sometimes 
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circular,  but  more  often  triangular,  owing  to 
non  -  development  of  the  ischial  part  of  the 
Y-shaped  cartilage.  Its  shallowness  is  also  due 
to  defective  development  of  the  cotyloid  rim, 
especially  at  its  postero-superior  border.  The 
upper  extremity  of  the  femur  is  normal  at 
birth,  but  as  age  advances  the  head  undergoes 
flattening  in  front  and  above,  and  the  neck 
becomes  considerably  shortened  and  less  obtuse, 
and  further  is  anteverted  or  retroverted.  The 
round  ligament  is  occasionally  thick  and  solid, 
but  more  often  elongated  and  attenuated  or 
even  merged  into  the  joint -capsule  at  the 
anterior  part.  In  83  per  cent  of  the  cases  it 
is  absent.  The  capsular  ligament  is  always 
elongated,  and  sometimes  is  remarkably  thick- 
ened, while  at  other  times  it  is  seen  to  be 
dilated  and  thinned.  Sometimes  it  is  of  a 
curious  hour-glass  shape,  and  is  obliterated  in 
its  middle.  As  to  the  muscles,  the  ilio-psoas 
undergoes  such  a  change  in  its  direction  that  it 
finally  comes  to  lie  internal  and  even  posteriorly 
to  the  head  of  the  bone.  The  displacement  of 
the  caput  femoris  is  usually  above  and  posterior, 
but  as  the  subject  is  more  carefully  studied  the 
number  of  anterior  dislocations  is  found  to  be 
large.  The  symptoms  are  as  follows  : — A  typical 
rolling  gait,  lordosis,  prominence  of  the  abdomen, 
shortness  of  the  lower  limbs  in  proportion  to 
the  general  bodily  development,  and  feeble 
development  of  the  muscles  of  the  lower 
extremity.  When  the  patient  stands  the  great 
trochanters  are  unusually  prominent,  and  dis- 
placed forwards  and  upwards  or  forwards  and 
backwards.  The  heels  also  are  rotated  inwards 
and  the  toes  turned  outwards.  When  the 
patient  is  placed  recumbent,  the  lordosis  dis- 
appears and  the  tops  of  the  trochanters  are  not 
so  near  the  crests  of  the  ilia  as  when  he  is 
standing.  The  upper  borders  of  the  trochanters 
are  in  all  cases  above  Nelaton's  line.  The  limb 
can  often  be  made  to  "  telescope  "  up  and  down. 
Signs  which  are  absent  are  :  pain  and  limitation 
of  movement,  especially  in  young  children. 

Prognosis. — As  to  the  possibility  of  cure,  the 
earlier  treatment  is  commenced  the  more  likely 
it  is  to  be  successful,  and  if  it  be  begun  before 
the  child  is  four  years  of  age  it  probably  will  be 
so  entirely,  but  after  that  the  prospect  is  doubt- 
ful no  matter  what  form  is  adopted. 

Diagnosis. — It  is  essential  to  make  sure  that 
the  deformity  is  truly  congenital,  i.e.  has  arisen 
from  causes  in  utero  and  not  to  unskilful  and 
violent  delivery.  Paralytic  dislocation  should 
also  be  excluded.  Coxa  vara  is  diagnosed  from 
congenital  dislocation  by  the  facts  that  in  the 
former  the  limb  cannot  be  pulled  down  by 
traction,  and  there  is  no  flexion  of  the  thigh  and 
no  muscular  wasting.  Pseudo  -  hypertrophic 
paralysis  has  often  been  confounded  on  super- 
ficial observation  with  congenital  dislocation  on 
account  of  the  lordosis  and  waddling,  but  a 
little  care  sufiices  to  distinguish  between  them. 


Tuberculous  coxitis  has  been  confused  with  it, 
but  the  pain,  limitation  of  movement,  with  loss 
of  complete  flexion,  are  quite  sufficient  for  differ- 
ential purposes. 

Treatment. — The  difficulties  which  have  to  be 
overcome  are  :  the  ill-developed  acetabvilum,  the 
alteration  in  the  shape  of  the  head,  of  the  femur, 
and  in  the  direction  of  the  neck,  the  stretched 
condition  of  the  capsule,  and  the  contraction  of 
the  adductor  muscles. 

Prolonged  rest  with  extension  lias  been  advo- 
cated by  Buckminster  Brown  and  William  Adams, 
who  have  published  several  cases,  but  it  must 
be  confessed  that  grave  doubts  have  arisen  as 
to  the  permanency  of  the  alleged  cures.  The 
time  involved  in  treatment  is  at  least  four  years, 
two  of  complete  recumbency  and  two  of  walking 
on  crutches.  The  disadvantages  of  this  method 
are  evident.  Scliede  has  modified  this  by  plac- 
ing the  patient  in  the  recumbent  position, 
applying  extension  to  the  abducted  limb  and 
moderate  lateral  pressure  on  the  trochanter. 
He  does  this  for  three  months,  and  then  allows 
the  patient  to  get  about  on  the  sound  leg  with 
an  outside  steel  support  for  the  affected  limb. 
In  this  support  there  is  an  abduction  screw,  by 
turning  which  pressure  may  be  made  on  tiie 
trochanter.  This  treatment  is  suitable  only  for 
children  under  three  years  of  age.  Lannelongue, 
in  addition  to  the  rest  and  recumbency  method, 
has  injected  two  or  three  minims  of  a  10  per 
cent  solution  of  chloride  of  zinc  with  the  object 
of  causing  firm  fibrous  growth  around  the  head 
of  the  fennir. 

Treatment  by  reduction,  as  initiated  by  Paci 
and  modified  by  Lorenz.  The  method  is  as 
follows.  The  patient  is  anscsthetised  fully,  and 
placed  on  a  low  couch  so  that  the  surgeon  can 
stand  well  over  him.  The  limb  is  then  extended 
either  manually  or  by  means  of  pulleys  until 
the  top  of  the  trochanter  is  at  or  just  below  the 
Nelaton  line.  If  the  muscles  refuse  to  allow  the 
trochanter  to  be  drawn  down  they  are  divided 
subcutaneously.  The  limb  is  now  fully  ab- 
ducted, and  by  a  little  judicious  rotation  the 
head  of  the  femur  may  be  felt  to  slip  over  the 
posterior  upper  margin  of  the  acetabulum,  and 
it  sometimes  moves  in  witli  a  distinct  click. 
The  difficulty  now  is  to  keep  it  fixed.  This  is 
best  effi^cted  by  placing  the  thigh  at  about  75 
degrees  of  abduction  and  using  plaster  of  Paris. 
In  about  three  weeks  the  patient  is  allowed  to 
walk  with  the  log  in  this  position.  Two  or  three 
inches  of  cork-sole  are  added  to  the  shoe  on  the 
sound  side,  and  the  assistance  of  a  crutch  or 
crutches  is  useful.  The  object  of  keeping  the 
limb  in  this  abducted  position  is  to  wedge  it 
firmly  into  or  upon  the  acetabulum.  The  plaster 
of  Paris  is  renewed  at  the  end  of  three  months 
and  reapplied  for  a  second  period. 

Treatment  by  opera  operation.  The  original 
method  of  Hofta  has  now  been  discarded,  and 
Lorenz  has  modified  it.    But  it  is  to  be  noted 
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that  wlieii  .surgeons  of  groat  operative  skill  and 
experience  have  endeavoured  to  follow  in  Lorenz' 
footsteps  they  have  met  with  nothing  like  the 
success  he  claims.  Arlnithnot  Lane  states  that 
he  has  had  good  results  by  fixing  the  head  close 
behind  the  anterior  inferior  spine. 

Other  Jo  i  nU. — Conc/tnifal  dis/ocntionsof  almost 
every  other  joint  of  the  body  have  been  met 
with,  but  they  are  merely  surgical  curiosities  of 
no  practical  interest. 

Cerebral  .wd  .Si-inal  Paralysis,  Dekor.mities 
arising  from 

The  forms  of  cereljral  and  s])inal  jiaralysis 
which  give  rise  to  deformities  are  :  acute  anterior 
polio-myelitis,  of  the  cerel)ral  and  spinal  forms  ; 
infantile  hemiplegia  and  spastic  paralysis  of 
childhood ;  locomotor  ataxy  and  Friedreich's 
disease;  syringo-myelia  ;  compression  paraplegia 
arising  from  caries  of  the  spine. 

Deformities  arising  from  Acute  Anterior  Polio- 
Myelitis  of  Cerebral  and  Spinal  Oriijin. — The 
deformities  met  with  in  the  trunk  are  scoliosis, 
kypiiosis,  and  lordosis  of  paralytic  origin.  Of 
these  the  most  interesting  is  scoliosis,  and  this 
is  of  an  extremely  intractable  form,  but  it  must 
be  treated  by  massage,  electricity,  and  supporting 
.'ip])aratus.  The  deformities  of  the  arm  arising 
from  polio-myelitis  are  several.  The  deltoid  is 
usually  wasted,  and  there  is  often  a  paralytic 
subluxation  of  the  shouldei'-joiiit.  In  the  "  fore- 
arm "  type  of  paralysis  of  Reniak  the  extensor 
muscles  are  paralysed,  while  the  supinator  longus 
escapes.  Wrist-drop  then  results.  Occasionally 
the  adductor  nuiscles  of  the  thumb  are  affected. 

When  the  lower  extremities  art;  ccjmpletely 
paralysed  they  are  small,  cold,  and  bluish,  per- 
fectly limp,  and  swing  like  a  flail  in  all  directions. 
The  joints  are  so  lax  that  the  segments  of  the 
limbs  may  be  made  to  assume  almost  any  posi- 
tion. It  is  important  to  ascertain  in  these 
severe  cases  of  paralysis  of  the  lower  limV)s  if 
the  psoas  have  or  have  not  escaped,  for  so  long 
as  the  psoas  retains  power  the  patient  can  be 
made  to  walk  with  instruments  after  tenotomy 
and  when  any  contraction  has  been  rectified. 
Paralytic  subluxations  are  met  with  either  in 
tiie  hip,  knee,  or  ankle. 

Treat/iient  <f  Farali/tic.  Deformities. — In  the 
first  place  every  cflTort  should  be  made  from  the 
time  of  onset  of  the  paralysis  to  retain  the  limbs 
in  as  nearly  normal  a  position  as  possible.  That 
is  to  say,  it  is  important  to  anticipate  the  de- 
formities. Electrical  stimulation  of  the  muscles, 
friction,  and  massage  should  be  assiduously  per- 
severed with.  The  active  treatment  of  these 
deformities  must  be  of  two  kinds — mechanical 
and  operative.  The  objects  of  mechanical  treat- 
ment should  be  to  support  and  protect  the 
paralysed  limb  in  such  a  way  that  the  muscles 
sliall  work  to  the  best  advantage  and  tliat  the 
joints  are  sujiported  and  controlled  ;  also  to  over- 
come by  means  of  suitable  apparatus  deformities 


which  have  already  occurred,  and  to  prevent  their 
recurrence.  The  operative  treatment  consists  in 
tenotomy  and  fasciotomy,  osteotomy,  arthrodesis, 
and  tendon-transplantation.  Tencjtomy  is  useful 
in  relieving  the  various  forms  of  talipes  of  the 
foot,  the  contraction  of  the  knees,  and  the  flexion 
of  the  thighs.  Osteotomy  is  not  often  called  for. 
The  indications  for  arthrodesis  have  been  given 
in  the  article  of  that  heading  (j).  279),  and  the 
indications  and  methods  for  tendon-transplanta- 
tion ai'c  treated  under  that  title  (p.  282). 

Infantile  Ilemipletjia  and  Spastic  Paralysis. — 
Deformities  of  a  most  persistent  and  intractable 
nature  often  ensue  from  these  causes,  and  the 
arm  is  more  affected  than  the  leg.  The  position 
assumed  by  the  arm  is  quite  typical.  In  this 
limb  flexion  predominates.  The  shoulder  is 
sometimes  raised  and  sometimes  lowered.  The 
upper  arm  is  generally  kept  parallel  with  the 
trunk.  The  forearm  is  flexed  at  a  I'ight  angle, 
and  is  genei'ally  in  apposition  with  the  lower  part 
of  the  chest  or  the  upper  part  of  the  abdomen. 
It  is  almost  invariably  pronated,  very  rarely 
supinated.  The  wrist  is  strongly  flexed,  and 
the  hand  is  adducted.  The  fingers  are  firmly 
contracted.  The  leg  is  in  a  condition  of  exten- 
sion, and  the  foot  assumes  a  talipedic  form, 
either  of  equinus  or  equino-varus.  The  mode  of 
walking  is  thus  :  the  heel  is  raised  and  the  foot 
is  lifted  from  the  ground  with  difliculty,  the 
toes  scrape  along  the  floor,  and  later  the  patient 
liecomcs  scissor-legged  in  progression.  The 
treatment  is  as  follows: — Every  ettbrt  must  be 
made,  if  the  case  V)e  seen  early,  to  prevent  the 
onset  of  deformity  by  massage,  manipulation, 
passive  movements  of  the  joints.  The  patient 
shoidd  also  be  taught  to  use  the  aflected  limbs 
as  much  as  possible,  and  nnich  improvement 
may  be  expected  in  slighter  cases.  With  refer- 
ence to  the  use  of  retention  apparatus,  the 
writer's  experience  is  that  directly  it  is  removed 
the  spasm  I'cturns.  With  regard  to  ojjerative 
measures  in  the  upper  extremity,  the  writer  has 
lately  devised  and  successfully  carried  out  an 
entirely  new  form  of  operation.  It  is  as  follows  : 
— The  tendon  of  the  pronator  radii  teres  is  ex- 
posed and  separated  from  its  insertion  into  the 
radius.  A  gap  is  made  in  the  interosseous  mem- 
bi'ane,  and  the  pronator  radii  teres  is  carried 
round  posteriorly  to  the  radius,  and  is  reinserted 
at  its  normal  site.  It  therefore  becomes  a 
supinator  instead  of  a  pronator.  The  flexor 
carpi  radialis  and  other  tendons  at  the  wrist  are 
divided  so  that  the  wrist-drop  is  overcome,  also 
the  contraction  of  the  Angers.  In  the  lower 
extremities  operative  measures  are  fully  indi- 
cated. For  spastic  talipes  the  tendo  Achillis 
should  be  severed,  for  contracted  knees  the  ham- 
strings, and  in  the  thighs  the  tensor  vaginiie 
femoris,  the  sartorius,  and  adductors  should  be 
divided.  It  is  astonishing  the  amount  of  good 
that  results  from  this  proceeding. 

Locomotor  Ataxy.  —  This  causes  spinal  de- 
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forniities  very  rarely.  Sometimes  the  deformity 
is  angular,  or  sometimes  scoliosis  is  present. 
In  Friedreich's  disease  or  congenital  locomotor 
ataxy,  scoliosis  develops  late  in  the  disease,  and 
is  generally  seen  to  be  with  the  curve  to  the 
right  in  the  dorsal  region.  In  this  disease 
talipes  arcuatus  is  also  met  with,  and  is  spoken 
of  later.  Progressive  muscular  atrophy  gives 
rise  to  a  peculiar  form  of  talipes  varus,  due  to 
peroneal  paralysis.  In  syringo-myelia  various 
distortions  of  the  spine  may  be  met  with,  and 
many  forms  of  contractions  of  the  limbs. 

Compression,  paraphgia  is  a  frequent  complica- 
tion of  spinal  caries.  It  is  rarely  due  to  pres- 
sure on  the  spinal  cord  by  bone,  but  more 
frequently  it  is  caused  by  a  tuberculous  pachy- 
meningitis, the  thickened  membranes  constrict- 
ing the  cord.  The  paralysis  is  usually  bilateral. 
In  rare  cases  it  is  unilateral.  It  afl'ects  the  legs 
generally,  although  the  arms  may  suffer  later, 
or  both  may  be  paralysed  simultaneously.  It 
occurs  in  about  1  in  12  to  15  spinal  cases.  The 
symptoms  of  compression  paraplegia  are  as  fol- 
lows : — Its  onset  is  in  some  cases  sudden,  but 
more  often  it  is  gradual.  As  to  the  motor 
functions,  the  patient  complains  of  getting  tired 
easily,  and  soon  the  legs  begin  to  drag  and  the 
toes  to  catch  in  walking.  Dull  aching  pain  is 
common  in  the  early  stages  in  the  body  and 
limbs.  In  the  body  the  most  usual  form  is 
girdle  pain  or  pain  in  the  pit  of  the  stomach. 
These  pains  are  due  to  irritation  of  the  nerve 
roots.  Oftentimes  there  is  no  ansesthesia,  or  it 
occurs  occasionally  withoTit  motor  symptoms. 
The  reflexes  are  exaggei'ated  both  superhcially 
and  deeply.  The  sphincters  are  often  involved, 
and  incontinence  of  urine  and  fseces  occurs  in 
severe  cases.  The  affected  muscles  waste,  and 
the  reaction  of  degeneration  is  more  or  less 
marked.  The  limbs  are  often  cold,  but  some- 
times perspire  persistently.  The  diagnosis  is 
not  as  a  rule  difficult  when  the  back  is  examined. 
Sometimes  it  happens  that  compression  para- 
plegia sets  in  before  deformity  has  appeared. 
The  prognosis  of  these  cases  is  that  a  great 
number  of  them  show  a  strong  tendency  to 
complete  recovery  without  operation.  Mere 
recumbency  with  extension  is  often  sufficient  to 
induce  an  immediate  change  for  the  better. 
Recurrent  attacks  are  dangerous,  but  not  so  per 
se.  Cystitis  and  bronchitis  are  grave  compli- 
cations. With  regard  to  treatment,  prolonged 
recumbency  with  extension  of  the  spine  in  the 
horizontal  position  often  effects  a  sxu-prising  im- 
provement, and  should  be  persevered  with. 
But  if,  after  eighteen  months  to  two  years  of  this 
treatment,  the  symptoms  do  not  improve  but 
rather  get  worse,  then  laminectomy  should  be 
resorted  to.  Too  great  results  must  not  be 
expected  from  laminectomy,  for  the  operation  is 
as  often  a  failure  as  it  is  a  success.  Forcible 
rectification  of  the  deformity  has  relieved  some 
troublesome  cases  of  paralysis. 


Rickets — Deformities  of 

The  skull  is  often  enlarged  and  thin,  and  with 
it  there  is  associated  hydrocephalus.  The  fon- 
tanelles  remain  open.  The  forehead  is  square 
and  the  upper  wall  of  the  orbit  is  oblique. 
There  is  also  a  peculiar  development  of  the  lower 
jaw ;  its  alveolus  is  somewhat  inverted,  so  that 
the  teeth  point  inwards.  With  regard  to  the 
spine,  the  rickety  deformities  are  kyphosis  and, 
later,  scoliosis.  The  chest,  too,  is  the  subject  of 
deformity,  pigeon-breast,  exaggeration  of  the 
curves,  and  subluxation  of  the  inner  end  of  the 
clavicle.  Rickety  deformity  of  the  arm  is  some- 
times seen  in  severe  cases,  and  both  bones  of 
the  forearm  may  be  bent  inward  or  outward,  or 
one  bone  alone.  The  rickety  pelvis  is  import- 
ant to  obstetricians,  and  the  conjugate  diameter 
is  decreased  owing  to  the  prominence  of  the 
sacro-vertebral  angle.  In  consequence  of  the 
inward  thrust  of  the  head  of  the  femur  into 
tlie  acetabulum  on  each  side,  the  lateral  aspect 
of  the  pelvis  is  flattened,  and  the  pubic  arch 
diminished.  The  rickety  deformities  of  the 
long  ])onesof  the  lower  extremity  are  fully  de- 
scribed in  the  sections  dealing  with  deformities 
of  the  knee  and  foot. 

Tendon-Transplantation 

By  this  is  meant  the  reinforcement  of  a  para- 
lysed muscle  by  attaching  to  it  the  tendon  of  a 
healthy  muscle.  It  is  also  known  by  other  names, 
as  muscle-grafting,  function  transference  of 
tendon,  but  the  word  tendon -transplantation 
suificiently  indicates  the  scope  of  the  procedure. 
Before  deciding  to  perform  tendon-grafting  there 
are  certain  points  to  be  observed,  namely : — 
1.  The  muscles  should  be  carefully  tested  elec- 
tricall}',  and  the  relative  strength  of  each  of 
them  determined  ;  2,  all  conditions  due  to  con- 
traction of  the  plantar  fascia,  such  as  pes  cavus, 
should  be  previously  removed  by  operation ;  3, 
the  operation  is  rarely  called  for  when  one 
muscle  only  is  partially  paralysed  ;  4,  cases  in 
which  all  the  muscles  are  paralysed  are  suitable 
for  ai'throdesis  only  ;  5,  in  selecting  a  healthy 
muscle  for  reinforcing  a  paralysed  muscle  it  is 
advisable  that  the  one  selected  should  belong  to 
the  same  group,  if  possible,  as  the  paralysed  one, 
and  the  muscle  selected  should  also  be,  as  far  as 
may  be,  in  the  same  line  as  the  paralysed  muscle; 
6,  the  reinforcing  tendon  should  l)e  carried  as 
directly  as  possible  to  the  paralysed  miiscle  and 
not  bent  round  at  an  angle.  Tendon-transplant- 
ation is  particularly  applicable  to  talipes  cal- 
caneus, as  the  peronei  muscles  and  the  posterior 
tibial  deep  muscles,  i.e.  the  tibialis  posticus  and 
the  flexor  longus  digitorum  and  the  flexor  longus 
pollicis,  are  very  suitable  for  grafting  into  the 
tendo  Achillis.  Cases  of  simple  equinus  do  not 
as  a  rule  call  for  muscle-grafting,  because  division 
of  the  tendo  Achillis  is  sufficient.  Cases  of 
paralytic  valgus  due  to  paralysis  of  the  tibialis 
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anticiis  and  po^sticus  may  lie  treated  by  trans- 
plantation of  the  extensor  proprius  pollicis  into 
the  tiliiahs  anticus  and  a  piece  of  the  flexor 
longus  digitoruni  tendon  into  the  tibialis  posti- 
cus. On  similar  lines  talipes  varus  may  be 
treated.  As  to  the  actual  method  of  procedure, 
the  operation  re(juires  that  the  parts  should  be 
absolutely  aseptic.  The  tendons  to  be  operated 
upon  are  exposed,  and  their  sheaths  freely 
opened  in  such  a  way  that  the  tendon  of  the 
reinforcing  muscle  can  be  applied  easily  to  the 
paralysed  muscle.  Taking,  e.g.,  the  fixing  of  the 
peroneus  longus  to  the  tendo  Achillis,  the  sheaths 
of  the  peronei  and  of  the  tendo  Achillis  are 
freely  opened  up  and  a  considerable  portion  of 
the  peroneus  longus  tendon  is  detached.  It  is 
then  divided  across  just  above  the  malleoli  and 
passed  to  the  under  surface  of  the  tendo  Achillis 
nearly  opposite  the  ankle-joint,  the  tendo  Achillis 
having  been  previously  split  longitudinally  at 
this  spot.  The  jaroximal  end  of  the  peroneus 
longus  tendon  is  drawn  through  it  and  split 
somewhat,  and  the  ends  attached  to  the  posterior 
surface  of  the  tendo  Achillis  by  being  sewn 
down  with  silk  or  some  other  material.  The 
proximal  part  of  the  tendon  of  the  reinforcing 
muscle  should  be  pulled  quite  tightly,  and  in- 
serted at  such  a  spot  in  the  tendon  of  the 
paralysed  muscle  that  the  former,  when  it  is 
fixed,  is  at  its  utmost  possilile  tension.  The 
wound  is  then  allowed  to  heal  and  the  strength 
of  the  reinforcing  muscles  is  subsequently  in- 
creased by  massage  and  galvanism. 

Hand  and  Fingers 

Congenital  Deformities.  —  These  comprise 
club-h<i)ul,  congenital  Cfmtraction  of  the  Jingerg, 
supernumerary  fingers  or  polydactylism,  m2)- 
pression  of  the  fingers,  ■trebfi.ngers  or  syndactyl- 
ism, hypertrophy  of  the  fingers,  congenital  lateral 
deviation  of  the  fingers. 

Cluh-IIand. — This  is  a  very  rare  deformity, 
and  there  are  comparatively  few  cases  recorded 
in  literature.  In  most  cases  the  child  is  both 
premature  and  still-born.  The  forms  of  club- 
hand are  as  follows,  and  it  should  be  remem- 
bered that  the  hand  may  deviate  either  to  the 
outer  or  inner  border  of  the  forearm,  or  be  in 
a  position  of  flexion  or  extension.  Hence  we 
have  radial  and  ulnar  club-hand  and  palmar 
and  dorsal,  so  that  there  are  the  radio-palmar, 
radio  -  dorsal,  ulnar  -  palmar,  and  ulnar  -  dorsal. 
In  the  palmar  cases  the  hand  forms  with  the 
forearm  a  more  or  less  acute  angle  open  an- 
teriorly. The  lower  end  of  the  radius  is  pro- 
minent posteriorly,  and  the  carpus  articulates 
with  the  anterior  surface  of  the  radius.  There 
is  generally  some  degree  of  mobility  of  the  hand 
on  the  forearm.  It  is  small  and  wasted  owing 
to  the  shrinkage  of  nuiscles  and  the  absence  of 
some  parts  of  the  bones. 

Treatment. — The  means  which  are  adopted  to 
alleviate  the  deformity  are  passive  movements, 
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massage,  the  use  of  retentive  apparatus,  teno- 
tomy, and  operations  on  the  bones.  In  any 
case  the  result  is  not  very  satisfactory. 

Co7igenital  Contraction  of  Fingers.  —  This 
deformity  is  quite  distinct  from  contraction  of 
the  palmar  fascia  known  as  Dupuytren's  con- 
traction, and  should  not  be  confused  with  it. 
The  aftection  is  generally  limited  to  the  fifth 
finger,  but  at  times  the  ring  finger  and  even  all 
the  fingers  are  contracted.  It  is  often  associ- 
ated with  congenital  hammer-toe,  and  in  that 
event  the  second  toe  is  the  one  xisually  affected. 
Some  contraction  of  the  finger  is  frequently 
met  with,  but  it  is  only  when  it  gives  rise  to 
pain  and  annoyance  that  any  notice  should  be 
taken  of  it.  In  congenital  contraction  the  first 
phalanx  is  usually  hyper  -  extended,  and  the 
second  and  third  are  flexed,  in  contradistinction 
to  Dupuytren's  contraction,  in  which  the  first 
and  second  are  flexed  and  the  third  is  generally 
extended.  If  the  deformity  is  left  unrectified, 
contraction  of  the  skin  and  fascia  and  of  the 
lateral  ligaments  of  the  inter-phalangeal  articula- 
tions takes  place.  But  the  contracted  fascia 
never  extends  up  into  the  palm  as  in  Dupuytren's 
contraction. 

Treatment. — In  the  milder  degrees  it  is  suf- 
ficient to  straighten  the  affected  fingers  by 
frequent  passive  movements,  and  to  maintain 
the  correction  by  the  use  of  a  small  malleable 
iron  splint  adapted  to  the  dorsal  surface  of  the 
fingers.  This  often  suffices  to  remove  the  de- 
formity. Should  it  fail  to  do  so,  the  contracted 
fascial  bands  may  be  divided  and  the  finger  put 
up  in  a  suitable  splint.  Unfoi'tunately  these 
cases  have  a  strong  tendency  to  relapse,  and  it 
is  well  to  warn  the  patient  that  after  a  finger  has 
been  straightened  a  long  coiu'se  of  mechanical 
treatment  is  necessary  to  maintain  the  improve- 
ment. F'or  this  purpose  the  appai'atus  similar 
to  that  used  after  operation  for  Dupuytren's 
cf)ntraction  must  ])e  worn  day  and  night  for 
three  months. 

Sujierimmerary  Fingers  —  Foli/'lactylis/i/ .  — 
There  ai-e  five  varieties  of  polydactylism.  (1) 
An  additional  finger  is  more  or  less  developed, 
generally  on  the  ulnar  border  of  the  hand,  being 
attached  to  it  by  a  narrow  pedicle.  (2)  An 
additional  thumb  is  more  or  less  developed. 
{'A)  A  supernumerary  digit  more  or  less  perfect 
is  closely  united  throughout  its  whole  length  to 
another  digit.  (4)  A  completely  developed 
extra  digit  is  formed,  and  possesses  its  own 
separate  fmictions  and  tendons.  (5)  The  l)i- 
furcated  hand  which  has  eight  fingers  and  no 
thumbs. 

Treattiient. — In  the  first  variety  the  additional 
digit  should  be  removed  early  in  life.  In  the 
second  variety  removal  is  indicated  too.  As  to 
the  third  variety  the  propriety  of  operation  is 
doubtful.  In  the  fourth  variety  it  is  advisable 
not  to  interfere,  and  the  fifth  admits  of  no  treat- 
ment. 
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Suppression  of  tlie  Fingers.  —  These  are  of 
interest  rather  to  the  teratologist  than  to  the 
surgeon.  If  the  hand  is  very  unsightly  or  use- 
less, amputation  of  it  is  the  best  resource,  and 
a  good  artificial  hand  is  to  be  preferred. 

Webbed  Fingers  '- or  Syndactylism. — There  are 
three  varieties.  (1)  Two  fingers,  generally  those 
on  the  inner  side  of  the  hand,  are  united  by 
skin  and  fibrous  tissue.  (2)  The  union  is  by 
muscular  as  well  as  fibrous  tissue  and  skin. 
(3)  The  bones  are  fused  throughout  their 
whole  length,  or  more  often  at  the  second  and 
third  phalanges  only. 

Treatment. — In  the  second  variety  little  can 
be  done,  and  the  case  is  often  best  left  alone. 
In  the  first  and  third  varieties  the  chief  diffi- 
culty after  operation  is  to  prevent  some  re- 
formation of  the  web,  especially  towards  the 
base  of  the  new  cleft.  This  difficulty  can  be 
overcome  either  by  the  formation  of  a  per- 
manent opening  at  the  bottom  of  the  web  by 
transfixing  it  with  a  silver  pin  or  by  Uidot's 
operation,  or  by  those  operations  known  by  the 
names  of  Zeller  and  Norton.  Choice  of  opera- 
tion—  (1)  If  the  w^eb  is  small  and  thin,  or  if 
the  union  between  the  fingers  is  very  close,  the 
formation  of  a  permanent  opening  at  the  base 
of  the  web  is  to  be  preferred.  The  web  may 
be  divided  subsequently,  and  its  edges  trimmed 
and  sutured.  (2)  If  the  web  is  extensive,  com- 
plete, and  of  good  width,  Didot's  operation  is 
the  best.  (3)  If  the  web  is  incomplete  and 
reaches  but  halfwa}',  Zeller's  or  Norton's  opera- 
tion is  indicated. 

Hypertrophy  of  the  Fingers. — This  condition 
is  sometimes  seen  at  birth  in  a  minor  degree, 
and  becomes  exaggerated  later.  The  hyper- 
trophy may  consist  of  general  overgrowth  of 
all  the  tissues  of  the  finger,  lymphatic  enlarge- 
ment of  the  subcutaneous  tissue,  or  a  na3void 
condition  of  all  the  soft  structures. 

Treatment. — Compression  of  the  fingers  and 
ligature  of  the  arteries  have  been  both  tried, 
but  without  success.  AVhen  the  finger  becomes 
a  source  of  annoyance  it  should  be  removed. 

Congenital  and  Lateral  Deviation  of  the 
Fingers. — This  is  very  rare  indeed,  but  is  com- 
parable to  a  condition  seen  in  the  toes.  It  may 
be  treated  either  by  a  suitable  apparatus,  or  by 
division  of  the  lateral  ligaments,  or  by  amputa- 
tion. 

Acquired  Deformities. — Under  this  heading 
are  comprised  Dupuytren's  contraction,  spring 
finger,  and  mallet  finger. 

DupmytrerC s  Contraction. — Definition. — pei"- 
manent  flexion  of  one  or  more  fingers  arising 
from  contraction  of  the  palmar  fascia  and  its 
digital  prolongations. 

Occurrence  and  Etiology. — It  is  many  times 
more  frequent  in  men  than  in  women.  As  a 
rule  the  ring  and  little  fingers  are  affected, 
but  it  may  spread  to  other  fingers.    In  some 


cases  it  is  distinctly  hereditary.  The  age  at 
which  it  comes  on  is  generally  in  middle  or  in 
late  life — that  is,  when  fibroid  changes  super- 
vene. Occupations  seem  to  have  some  share  in 
its  production,  especially  those  that  involve 
repeated  traumatism  to  the  palm  of  the  hand, 
as  in  gai'deners,  drivers,  engravers,  etc.  In 
some  instances  it  would  appear  as  if  the  con- 
traction began  after  a  definite  injury  to  the 
palm — a  slight  wound,  a  sudden  bruise,  or  an 
excessive  strain  of  the  structures.  Certain 
general  conditions  seem  to  predispose  to  it,  as, 
for  instance,  gout  and  rheumatism,  or  the  con- 
traction appears  to  be  much  more  common  in 
gouty  and  rheumatic  people,  and  to  follow 
sometimes  an  attack  of  gout.  Other  people 
have  noticed  it  to  be  associated  with  syphilis, 
and  Mr.  William  Anderson  has  hazarded  the 
opinion  that  it  is  of  bacterial  origin. 

Its  morbid  anatomy  is  as  follows  : — The  affec- 
tion is  primarily  a  contraction  of  the  fascia,  and 
secondly  of  the  skin.  The  tendons  have  nothing 
to  do  with  it.  The  palmar  fascia  is  not  a  well- 
defined  aponeurosis,  but  fades  oft'  gradually 
at  its  edges  and  gives  oft"  two  sets  of  processes, 
the  superficial  to  the  skin  and  the  deep  to  the 
lateral  aspect  of  the  fingers,  passing  to  the  sides 
of  the  first  and  second  phalanges,  and  to  the 
})eriosteum  and  to  the  tendon  sheaths.  The 
nature  of  the  morbid  change  in  the  fascia  is  a 
fibroid  hypertrophy.  Sometimes  this  appears  in 
the  form  of  small  fibromata,  in  others  there  is 
a  general  thickening  of  the  bands,  followed  by 
contraction.  Crystals  of  urate  of  soda  have 
been  foinid  in  the  thickened  fascia. 

Symptoms. — At  first  there  is  a  feeling  of  tight- 
ness in  the  palm  of  the  hand  and  in  the  ring  or 
little  finger,  and  the  patient  finds  some  diflSculty 
in  fully  extending  the  fingers.  Later  there 
appears  noduliir  indurations  with  adhesions  of 
the  skin.  The  latter  is  first  seen  usually  in  the 
transverse  crease  of  the  palm.  The  affected 
fingers  then  begin  to  retract,  and  the  first 
phalanx  flexes  on  the  metacarpal  bone. 

Treatment. — No  measures  except  operative 
are  of  any  avail.  The  operative  measures  are 
either  multiple  subcutaneous  division  of  the 
contracted  band  as  jjractised  by  Mr.  Adams,  or 
open  removal  by  a  careful  dissection  of  the 
palm  of  the  hand.  The  method  to  be  preferred 
is  the  multiple  subcutaneous  puncture.  The 
operation  may  have  to  1)e  repeated  two  or  three 
times.  After  the  operation  a  Dupuytren's  splint 
is  worn,  and  the  fingers  are  gradually  straight- 
ened. The  result  is  as  a  rule  very  good,  and 
relapses  are  not  frequent.  The  writer  has 
performed  the  open  method  several  times  in 
hospital  patients,  who  cannot  afford  time  to 
attend  frequently,  and  he  has  been  satisfied  with 
the  result. 

Spring  Finger,  known  also  as  Jerk  or  Snap 
Finger. — The  description  of  this  affection  is  that 
if  the  patient  closes  all  tiie  fingers  on  the  palm. 
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on  opening  them  he  finds  that  one  remains  shut, 
and  it  can  only  be  extended  by  tlie  other  liand,  | 
and  flies  open  like  a  knife-bhule  with  a  snap.  [ 
Sometimes  there  is  difficulty  also  in  flexing  the 
finger,  which  is  accompanied  by  a  small  jerk. 
The  aflection  is  usually  seen  in  the  thumb,  and 
is  due  to  one  of  two  causes,  either  a  thickening 
of  the  tendon  as  it  passes  through  its  osseo- 
fibrous  groove,  or  else  narrowing  of  the  groove. 
Treatment.  —  If  the  thickening  can  be  felt  it 
should  be  cut  down  upon,  and  the  thickened 
portion  removed.  In  many  cases,  however,  it 
is  sufficient  to  blister  frequently  and  the  thicken- 
ing disappears,  or  the  finger  may  be  fixed  in  a 
metal  splint  with  pressure  over  the  spot  where 
the  movement  of  the  tendon  is  hindered. 

Mallet  Finger. — This  is  also  known  as  "drop 
finger,"  and  is  due  to  subcutaneous  rupture 
of  the  extensor  tendon  where  it  is  inserted  into 
the  last  phalanx.  Its  usual  cause  is  a  fall  for- 
wards on  the  fully  extended  fingers,  with  the 
result  that  the  fibres  of  the  extensor  tendon 
are  torn  away  and  the  finger  cannot  then  be 
fully  extended.  AVith  regard  to  treatment,  the 
finger  may  be  placed  in  a  malleable  iron  splint, 
with  the  last  phalanx  hyper-extended  ;  or  an 
incision  should  be  made  over  the  dorsum  of  the 
last  phalanx,  and  the  tendon  reunited  to  the  bone. 

Hali;Ux  Valgus  (Bumox) 

It  is  largely  due  to  the  use  of  improper  boots, 
not  necessarily  of  tight  ones,  but  of  those  which 
are  pointed  and  often  too  short.  In  some  cases 
it  is  due  to  osteo-arthritis  and  gout.  The  de- 
formity is  a  displacement  of  the  great  toe 
outward,  with  prominence  of  the  base  of  the 
pi'oximal  phalanx  and  of  the  head  of  the  first 
metatarsal  bone,  mostly  of  the  latter.  Both 
these  portions  of  bone  are  often  enlarged  and 
covered  by  a  bunion  or  bursa.  The  bony  swell- 
ing is  especially  noticeable  in  cases  of  osteo- 
arthritis. The  anatomy  of  the  affection  is  a 
partial  subluxation  of  the  first  phalanx  out- 
wards from  the  head  of  the  first  metatarsal 
bone,  leaving  it  exposed  to  pi'essure.  The  liga- 
ments on  the  inner  side  of  the  joint  are  stretched, 
and  occasionally  perforated  ;  those  on  the  outer 
side  are  shortened.  Of  the  tendons  the  extensor 
proprius  pollicis  is  displaced  outwards.  The 
formation  of  the  false  bursa  or  bunion  is  second- 
ary to  the  enlargement  of  the  bone.  The  bunion 
is  very  liable  to  inflannnation,  and  suppin-ation 
may  cause  cellulitis  with  occasional  disorganisa- 
tion of  the  joint.  Sometimes  the  bunion  has  a 
corn  on  it.  The  symptoms  arc  sufficiently  plain, 
but  the  aflPection  varies  in  degree,  and  there  is 
no  doubt  that  women  suffer  more  frequently 
than  men. 

Treatment.  —  Prophylactic.  Pointed  boots 
must  be  absolutely  forbidden,  and  the  inner 
edges  of  the  boot  should  be  quite  straight.  In 
slight  cases  curative  treatment  consists  in  wear- 
ing proper  boots,  with  the  application  of  cold 


and  soothing  lotions  to  the  inflamed  and  thick- 
I  ened  skin,  and  the  wearing  of  the  digitated  or 
[  divided  socks.    Some  advise  the  use  of  a  post 
^  l>etween  the  first  and  second  toes  in  the  boot, 
but  this  does  not  answer  well  in  practice.  In 
other  cases  a  bunion  spring  is  used,  but  if  the 
deformity  is  at  all  severe  and  the  bursa  large 
and  painful,  the  only  course  is  operation.    It  is 
not  sufficient  merely  to  chisel  awaj'  the  promi- 
nent portion  of  bone,  but  the  operation  par 
excellence  for  these  cases  is  excision  of  the  head 
of  the  metatarsal  bone.     With  this  operation 
the  writer  has  ample  reason  to  be  satisfied. 

Hallux  Varus  or  Figeim-Toe  is  the  reverse  of 
hallux  valgus,  but  is  not  associated  with  pain 
in  the  same  way.  If  it  is  excessive  the  treat- 
ment consists  in  manipulation  and  the  use  of  a 
light  splint  to  press  the  toe  outwards. 

JIallux  Rigidm  is  a  somewhat  curious  affec- 
tion. The  great  toe  cannot  be  extended  l)eyond 
the  straight  line,  and  any  attempt  to  do  so  pro- 
duces severe  pain.  The  tendon  of  the  extensor 
proprius  pollicis  is  always  tense.  With  regard 
to  the  pathology  of  this  affection  opinions  diiTer, 
but  the  writer  has  been  able  to  ascertain  that  it 
is  frequently  associated  with  osteo-arthritis  and 
with  inflammation  of  the  synovial  fringe  be- 
tween tlie  sesamoid  bones.  The  mechanism  of 
the  affection  is  easy  to  understand.  When  an 
attempt  is  made  to  extend  the  toe,  the  head  of 
the  metatarsal  bone  and  the  base  of  the  first 
phalanx  press  upon  this  inflamed  spot  so  that 
the  rigidity  of  the  toe  is  really  reflex.  Local 
measures  avail  but  little,  and  in  cases  which  are 
at  all  marked  it  is  always  best  to  excise  the 
head  of  the  first  metatarsal  bone,  and  to  remove 
a  small  portion  of  the  prominent  part  of  the 
base  of  the  first  phalanx. 

Hammer  Toe 

Definition. — A  deformity  usually  affecting  the 
second  toe,  and  consisting  of  dorsi-flexion  of  the 
first  phalanx,  plantar-flexion  of  the  second,  and 
extension  of  the  third. 

Etiology. — In  some  cases  it  is  congenital,  and 
is  associated  with  congenital  contraction  of  the 
little  finger.  In  other  cases  it  is  distinctly 
hereditary.  But  it  is  sometimes  due  to  acquired 
causes.  The  chief  of  these  is  the  use  of  short 
boots.  The  appearances  presented  are  as  follows. 
On  the  dorsal  aspect  of  the  first  interphalangeal 
joint  a  painful  com  is  frequently  present ;  be- 
neath this  is  a  bursa  which  from  time  to  time 
inflames  and  suppurates.  On  the  under  surface 
the  skin  is  contracted,  and  at  the  bottom  of  the 
groove  the  long  flexor  tendon  can  be  felt.  The 
first  phalanx  is  in  a  state  of  extreme  dorsi-flexion, 
so  that  the  head  of  the  metatarsal  bone  is  un- 
covered below  to  about  half  its  extent.  The 
anatomy  of  the  part  is  as  follows.  In  the  first 
place  there  occurs  contraction  of  the  extensor 
tendon.  This  is  followed  by  contraction  of  the 
flexor  tendon,  and  with  gradual  shortening  of 
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the  lateral  ligaments.  The  latter  point  is  most 
important  to  recognise,  as  npon  it  depends 
successful  treatment. 

Treatment. — In  slight  cases  attention  to  the 
boots,  together  with  manipulations  and  the  use 
of  the  malleable  iron  splint  at  night,  will  remed}' 
the  trouble.  But  in  many  cases  it  is  necessary 
to  operate,  and  the  writer  would  decry  amputa- 
tion of  the  toe,  as  it  is  quite  possible  to  remedy 
the  trouble  without  this  rather  severe  procedure. 
If  the  toe  be  amputated,  then  bunion  almost 
inevitably  follows,  because  the  lirst  toe  is  readily 
displaced  outwards.  The  operation  consists  in 
subcutaneous  section  of  the  flexor  tendon  and  of 
the  lateral  ligaments  from  the  under  surface  of 
the  first  interphalangeal  joint,  and  often  of  the 
extensor  tendon  on  the  dorsimi.  After  the  opera- 
tion the  toe  is  fixed  to  a  malleable  iron  splint 
until  the  small  wovnid  is  healed,  and  it  is  then 
gradually  extended.  Good  broad  boots  should 
be  ordered  for  use  afterwards. 

Toes — Deformities  of 

The  other  affections  which  are  met  with  in 
the  toes  are  Syndactylism,  Folydactylism,  Sup- 
pression of  the  Toes,  and  Lateral  Deviation  of  the 
Toes.  The  latter  is  the  result  of  bad  boots,  and 
may  be  remedied  by  manipulation,  the  wearing 
of  a  digitated  sock,  or  by  the  use  of  a  sole-plate 
with  slots  in  it.  In  moderately  severe  cases  the 
lateral  ligaments  may  be  divided,  and  in  extreme 
cases  amputation  is  necessary.  Hypertrophy  of 
the  toes,  generally  of  the  first  toe,  is  seen  fi'om 
time  to  time.  The  hypertrophied  toe  is  fre- 
quently displaced  inwards  or  outwards.  It  may 
attain  an  immense  size.  In  most  cases  partial 
or  complete  amputation  is  required  eventually. 
The  treatment  of  syndactylism  in  the  toes  is 
the  same  as  that  of  the  fingers,  although  it  may 
be  better  to  amputate  at  once. 

Club-Foot — Congenital 

Etiology. — The  causation  of  congenital  club- 
foot is  still  doubtful,  although  much  light  has 
been  thrown  upon  it  by  the  labours  of  R.  W. 
Parker.  The  matter  may  be  discussed  under 
four  headings  :  (a)  arrested  development  of  the 
bones  of  the  leg  ;  (6)  causes  arising  from  nerve 
lesions ;  (c)  mechanical  causes  due  to  malposi- 
tion of  the  foetus  in  utero  ;  (d)  abnormal  develop- 
ment of  the  bones  of  the  foot,  (a)  In  describing 
bow-legs  it  is  stated  that  certain  forms  of  con- 
genital bow -legs  are  accompanied  by  talipes 
equino- varus.  Again,  some  cases  of  varus  and 
equino-varus  exhibit  congenital  absence  of  the 
tibia.  But  these  congenital  abnormalities  are 
found  in  only  a  few  of  the  cases  of  equino-varus, 
and  cannot  be  the  sole  cause,  {b)  Nerve  lesions. 
In  some  cases  meningocele,  encephalocele,  hydro- 
cephalus, and  spina  bifida  coexist  with  congenital 
club-foot,  but  these  are  very  few  in  proportion, 
so  that  the  nerve  theory  fails  to  explain  the 
majority  of  the  cases.    It  has  been  held  by  some 


that  the  deformity  is  due  to  partial  asphyxia  at 
birth,  resulting  in  convulsions,  but  in  the  absence 
of  definite  examples,  carefully  collected  and  im- 
partially examined,  this  opinion  cannot  be 
advocated,  (c)  Mechanical  causes  due  to  mal- 
position or  compression  of  foetus  in  utero.  There 
is  ample  evidence  to  show  that  this  is  the  prob- 
able explanation,  and  from  the  figures  given  by 
Parker  in  his  work  it  is  easy  to  understand  that 
owing  to  intra -uterine  packing  the  foot  may 
during  foetal  life  be  retained  in  one  position 
which  becomes  fixed.  As  a  rule  the  position  is 
such  as  to  lead  to  some  small  degree  of  equino- 
varus,  even  in  presumably  normal  infants,  and 
they  subsequently  lose  this  tendency  to  eversion 
when  they  commence  to  walk.  If  the  position 
is  more  decided,  then  an  abnormal  condition  of 
the  foot  arises — either  equino-varus  in  both  feet, 
or  equino-varus  in  one  and  equino-valgus  in  the 
other,  or  calcaneus  in  both.  The  most  common 
modes  of  production  are  by  accidental  locking 
of  the  parts,  by  locking  of  the  parts  due  to 
abnormal  positions  of  the  limbs,  by  exceptional 
positions  of  the  limbs,  independently  of  locking, 
and  by  congenital  absence  of  certain  bones.  iThe 
last  supposed  cause  {d),  abnormal  development 
of  the  bones  of  the  foot,  cannot  clearly  be  estab- 
lished ;  one  can  only  say  that  the  normal 
inversion  of  the  lower  limbs  in  utero  persists 
some  time  after  birth.  The  reason  of  the 
persistence  is  probably  close  intra-uterine  pack- 
ing, and  this  throws  us  back  upon  Parker's 
observations. 

Forms  of  Congenital  Cluh-Foot. — Varieties. — 
The  most  common  form  is  talipes  equino-varus. 
Some  authors  state  that  talipes  varus  is  more 
common,  but  if  a  careful  examination  be  made 
of  a  large  number  of  cases  it  will  be  found  that 
most  of  the  so-called  varus-cases  have  some 
shortening  of  the  tendo  Achillis  and  raising  of 
the  heel,  so  that  really  they  are  cases  of  equino- 
varus.  And  this  point  is  proved  by  treatment, 
for  until  the  tendo  Achillis  is  divided,  the  foot 
cannot  be  fully  rectified.  The  next  most  common 
form  is  calcaneo-valgus,  while  the  pure  calcaneus 
and  pure  equinus  are  rare ;  the  last-named  in- 
finitely so.  In  the  consideration  of  congenital 
club-foot,  therefore,  talipes  equino-varus  will  be 
described  fully. 

Aj^pearances. — The  nature  of  the  deformity 
is  as  follows  : — The  heel  is  raised  and  the  foot  is 
exteiaded ;  that  is,  it  is  in  a  position  of  plantar 
flexion.  The  sole  of  the  foot  and  the  toes  are 
adducted  and  brought  to  the  middle  line  instead 
of  being  directed  to  the  front.  The  internal 
border  of  the  foot  is  raised  to  a  varying  degree 
and  bent  upon  itself,  so  that  it  is  concave.  With 
this  the  adduction  of  the  great  toe  is  often  very 
marked.  The  external  border  of  the  foot  is 
convex,  and  is  in  contact  with  the  ground  and 
forms  the  main  point  of  support  in  progression. 
The  deformity  is  situated  in  two  places  :  in  the 
foot  chiefly  in  the  neighbourhood  of  the  medio- 


DEFORMITIES 


287 


tarsal  joint,  and  to  a  less  dejj;ret;  at  the  tarso- 
metatarsal and  phalangeal  articulations  and  at 
the  ankle.  Due  recognition  of  the  sites  of 
deformity  is  essential  to  pi'oper  treatment ;  for 
tiie  back  part  of  the  foot,  that  is  behind 
the  medio-tarsal  joint,  nmst  serve  as  a  fixed  point 
for  the  correction  of  the  front  part ;  and  fixation 
of  the  back  part  can  only  be  obtained  liy  leaving 
the  tendo  Achillis  intact  until  the  front  part  is 
restored.  Congenital  club-foot  is  more  frequent 
in  boys  than  in  girls,  and  occurs  about  once  in 
one  thousand  births.  Double  congenital  valgus 
is  more  usual  than  single.  Very  frequently 
with  club-foot  of  congenital  origin,  meningocele, 
spina  bifida,  pai'tial  or  complete,  amputation  of 
tlie  limbs,  absence  of  the  fingers,  polydactylism, 
syndactylism,  and  absence  of  the  bones  of  the 
leg  or  foot  are  found  to  coexist. 

Degrees. — The  deformity  varies  according  to 
age.  First  Degree — The  foot  can  be  moment- 
arily replaced  by  manual  force.  Second  Degree 
— The  foot  cannot  be  i-eplaced  manually.  On 
attempting  forcible  reposition  there  remains 
some  adduction  or  extension  of  the  foot,  and  the 
sole  cannot  be  planted  squarely  on  the  ground, 
and  the  great  toe  is  much  separated  from  the 
second.  Third  Degree — Seen  in  children  and 
adults,  the  foot  is  in  a  rigid  and  resistant  state 
with  aggravation  of  the  deformity  and  strong 
contraction  of  the  soft  parts.  Fourth  Degree 
— The  deformity  is  inveterate  and  of  old  stand- 
ing, and  much  malposition  of  the  bones  is  present 
with  the  thickening  of  tiie  soft  tissues,  and  for- 
mation of  false  bursre  on  the  outer  side  of  the 
foot  over  the  bonj^  prominences.  The  foot  may 
be  so  much  distorted  that  the  patient  walks  on 
the  dorsum,  and  the  sole  of  the  foot  looks 
upwards  and  backwards. 

Morbid  Anatomy. — -Authors  are  agreed  that  in 
talipes  equino-varus  there  exists  extension  of  the 
astragalus  upon  the  leg  at  the  ankle-joint  with 
twisting  downwards  and  inwards  of  its  head  and 
nock,  and  inward  subluxation  of  tlie  scaphoid, 
elevation  of  the  tuberosities  of  the  os  calcis,  and 
rotation  of  the  same  bone  around  its  vertical 
axis.  The  bones  are  modelled  first  of  all  in 
cartilage,  and  so  long  as  they  remain  unossified 
they  may  still  be  moulded  to  a  normal  shape 
and  no  extensive  operation  is  needed.  Without 
discussing  the  minutiiie  of  the  morbid  anatomy 
of  club-foot  it  is  necessary  to  remark  that  the 
angle  of  the  neck  of  the  astragalus  is  increased 
from  thirty-eight  to  about  fifty  degrees.  An 
astragalus  taken  from  an  adult  case  of  club-foot 
presents  several  new  features.  Its  body  is  no 
longer  square  but  ti'apezoid,  and  even  triangular, 
and  tlie  head  protrudes  from  tlie  front  of  the 
ankle-joint.  The  scaplioid  is  found  to  be  much 
atropiiied,  and  its  tubercle  has  very  nearly  dis- 
appeai-ed.  On  the  anterior  aspect  of  the  internal 
malleolus  is  a  new  facet  for  articulation  witli  the 
scaphoid.  The  ligaments  on  the  dorsum  and 
external  border  of  the  foot  are  elongated,  and 


those  in  tiie  sole  and  on  tiie  internal  liorder  are 
contracted.  Tlie  plantar  fascia  is  also  contracted. 
The  tendons  at  fault  are  the  tendo  Achillis, 
tiliialis  anticus  and  posticus,  extensor  proprius 
pollicis,  the  flexor  longus  digitorum,  and  the  flexor 
longus  pollicis.  Other  somewhat  remote  lesions 
are  met  with  associated  with  congenital  club-foot. 
One  interesting  lesion  is  genu  recurvatum  witii 
absence  of  tlie  patella,  anotiier  is  scoliosis. 

77te  Obstacles  to  Reduction  in  Congenital 
Talipes  Equinu- Varus  arise  (1)  in  the  infant, 
from  the  altered  direction  of  the  neck  of  the 
astragalus,  the  contracted  anterior  fasciculus  of 
the  internal  lateral  ligament,  the  contracted 
astragalo  -  scaphoid  and  calcaneo- scaphoid  liga- 
ments ;  (2)  in  tlie  adult,  from  the  profound 
alteration  in  the  shajie  of  the  bones,  from  the 
formation  of  new  joints,  from  fixation  of  the 
ligaments  and  tendons  in  their  abnormal  attach- 
ments and  course. 

Prognosis. — The  points  in  any  given  case  on 
which  information  will  be  sought  are  the  follow- 
ing :  {a)  Can  a  perfect  foot  be  obtained  ?  {h) 
Will  a  shapely  foot  result  from  treatment? 
(c)  Will  the  patient  be  able  to  walk  comfortably 
and  rapidly  ?  {d)  What  possibility  is  tliere  of 
relapse,  and,  if  relapse  occur,  can  the  foot  again 
be  rectified  1  (e)  The  duration  of  treatment  1 
The  answer  to  question  (a)  depends  upon  the 
age  at  which  treatment  is  begun  and  the  degi'ee 
of  deformity.  Many  cases  of  congenital  varus 
of  the  first  and  second  degrees  are  cured  if 
treatment  is  begun  before  walking  is  attempted. 
Cases  of  the  tliird  degree,  especially  after  weight 
has  been  borne  on  the  deformed  feet,  seldom 
give  perfect  results.  In  any  event,  persistency 
in  treatment  is  essential,  and  it  is  the  duty  of 
the  surgeon  to  insist  that  relapse  is  a  likely  event 
so  long  as  growth  is  going  on,  and  every  care 
must  be  taken  to  pi-event  it.  (b)  A  shapelj^  foot 
will  often  result  from  early  and  continued  treat- 
ment, but  in  some  instances  there  w'ill  always 
remain  a  square-toed  appearance  and  the  foot  is 
ungainly.  (c)  The  question  of  comfortable 
wallcing  depends  upon  the  absence  of  cicatricial 
material  after  treatment.  Tarsectomies  and 
such  like  procedures  sliould  therefore  be  avoided 
if  possible,  (d)  As  to  tlie  possibility  of  relapse, 
there  is  every  likelihood  of  it  in  congenital  cases 
unless  jDcrsistent  care  is  exercised  all  through 
childhood  and  adolescence,  but  relapsed  varus  is 
capable  of  much  improvement  by  the  methods 
to  be  detailed  subsequently,  (e)  The  duration 
of  time  required  for  treatment  depends  on  the 
degree  of  deformity  and  the  method  adopted. 
The  slower  ortliopfcdic  methods  are  effectual 
but  tedious.  A  deformity  of  moderate  severity 
can  be  reduced  by  manipulation  and  wrenching 
in  two  to  three  montlis. 

Diagnosis. — Some  ditticulty  will  arise  in  dis- 
tinguishing in  a  child  congenital  and  paralytic 
equino-varus,  but  the  main  points  are,  that  in 
paralytic  equino-varus  the  limb  is  wasted,  cold, 
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and  blue,  and  the  electrical  reactions  are  entirely 
lost  in  the  affected  muscles.  From  spastic 
paralysis  the  diagnosis  of  congenital  equino-varus 
is  more  difficult.  The  presence  of  rigidity  of 
the  knees,  adduction  of  the  thighs,  flexion  of  the 
forearm  and  contraction  of  the  hand,  are  points 
sufficiently  distinctive  of  spastic  paralysis.  The 
hysterical  form  of  eq^iino-varus  readily  disappears 
under  an  anajsthetic. 

Treatment. — Of  slight  cases  or  cases  of  the 
FIRST  DEGREE : — The  fcct  in  this  degree  can 
be  brought  to  a  straight  line  with  the  legs  by 
manipulation,  and  sometimes  everted.  But  when 
the  pressure  is  relaxed  they  spring  back  to  their 
original  position.  Also  they  cannot  be  fully 
dorsi-flexed  when  they  are  straightened  and 
everted.  Such  cases  can  be  treated  by  manipu- 
lation alone  or  by  manipulation  combined  with 
massage  and  retention  apparatus.  In  manipu- 
lation the  movements  to  be  practised  are 
abduction  and  eversion  at  the  transverse  tarsal 
and  sub-astragaloid  joints,  and  flexion  and  ex- 
tension of  the  whole  foot  of  the  ankle  finishing 
up  with  circumduction.  The  movements  should 
be  easy  and  gradual,  and  should  last  about  five 
to  ten  minutes  three  times  a  day.  Manipulation 
can  be  combined  with  retention  apparatus  in  the 
following  way.  A  straight  well-padded  piece  of 
soft  ii'on  is  bent  to  the  shape  of  the  deformed 
foot  and  applied  to  the  outer  border  of  the  limb. 
Gradually  the  angle  of  the  splint  is  diminished 
until  the  foot  can  be  fixed  in  a  straight  line  with 
the  leg  without  pain.  This  suffices  to  remove 
the  varus.  The  equinus  can  be  overcome  by 
the  use  of  a  tin  shoe  with  a  quadrant  movement 
at  the  ankle.  In  place  of  the  splints  many 
surgeons  prefer  to  use  plaster  of  Paris  frequently 
changed,  additional  rectification  being  obtained 
whenever  a  fresh  plaster  of  Paris  splint  is  put 
on ;  this  should  be  at  least  every  third  day. 

Of  the  Second  Degree. — Here  the  foot  can 
neither  be  fully  everted  nor  brought  into  a 
straight  line  with  the  leg.  In  attempting  to  do 
so  the  tendons  of  the  tibialis  anticus  and  posticus 
and  the  flexor  longus  pollicis,  together  with  the 
tendo  Achillis,  become  tense.  Cases  of  this 
degree  may  be  cured  by  (a)  tenotomy  with  the 
after-use  of  shoes  and  apparatus,  ov  {h)  tenotomy 
followed  by  wrenching  on  two  or  three  occasions 
and  putting  the  foot  in  plaster  of  Paris  after 
each  partial  correction.  As  this  degree  is 
usually  found  in  children  under  four  years  of 
age,  the  bones  and  ligaments  are  still  elastic, 
and  it  is  not  necessary  to  resort  to  deep  opera- 
tions such  as  Phelps'  operation  or  the  various 
kinds  of  tarsectomy.  The  following  tendons 
need  division.  In  the  first  stage,  the  tibialis 
anticus  and  posticus,  the  plantar  fascia  and  the 
anterior  fasciculus  of  the  internal  lateral  liga- 
ment of  the  ankle.  As  to  whether  reposition  of 
the  front  part  of  the  foot  should  be  aimed  at  im- 
mediately after  tenotomy  or  gradually  is  a  matter 
of  somewhat  diverse  opinion.    As  a  rule  gradual 


reposition  by  means  of  tlie  flexible  iron  splint  is 
to  be  preferred,  and  the  varus  will  be  gradually 
overcome  until  the  foot  is  in  a  straight  line  with 
the  leg.  Then  and  only  then  should  the  tendo 
Achillis  be  divided  to  reduce  the  equinus.  After 
the  tendo  Achillis  has  been  divided  an  Adam's 
varus  splint,  or  a  tin  shoe  with  a  quadrant  at 
the  ankle,  is  substituted  for  the  flexible  iron 
splint.  As  in  the  first  degree,  some  surgeons 
prefer  to  use  plaster  of  Paris  instead  of  splints 
or  shoes;  but  its  disadvantages  are  that  its  use 
involves  a  good  deal  of  trouble  if  it  is  renewed 
sufficiently  frequently,  and  the  foot  cannot  be 
manipulated  while  it  is  on.  This  is  a  very 
essential  part  of  the  proceedings.  After-treat- 
ment, extending  over  some  years,  by  means  of 
walking  apparatus,  is  required.  In  some  of  these 
cases  there  is  very  considerable  inversion  of  the 
whole  limb.  This  may  sometimes  be  overcome 
by  frequent  twisting  movements  on  the  part  of 
the  attendant  or  by  linear  osteotomy. 

Of  the  Third  Degree. — Eigid  or  resistant 
club-foot.  Here  all  the  deformities  are  ex- 
aggerated and  the  bony  prominences  are  well 
marked  on  the  outer  side  of  the  foot  and  are  the 
sites  of  considerable  pain.  The  best  form  of 
treatment  for  these  rigid  feet  is,  in  the  writer's 
opinion,  a  gradiial  one.  There  is  no  course  that 
answers  so  well  as  the  following.  Take  the 
patient  off  his  feet  for  two  or  three  weeks  and 
give  him  complete  rest ;  by  so  doing  the  painful 
spasm  of  the  muscles  passes  away  and  the  foot 
soon  becomes  less  rigid.  The  degree  of  supple- 
ness which  returns  to  the  foot  is  surprising. 
Tenotomy  of  the  tibial  tendons  and  plantar  fascia 
is  now  performed,  and  the  varus  is  overcome  by 
using  a  malleable  iron  splint  or  by  employing  a 
Scarpa's  shoe.  Happily  successful  as  treatment 
on  these  lines  is,  the  length  of  time  occupied 
has  induced  surgeons  to  devise  other  means  of 
overcoming  the  difficulties  and  restoring  the 
foot.  A  valuable  adjunct  to  treatment  is  forcible 
rectification  or  wrenching.  The  best  apparatus 
is  Thomas'  wrench.  It  is  better  in  obstinate 
cases  to  employ  it  frequently  and  moderately 
than  with  violence.  The  more  extensive  opera- 
tive measures  are  free  subcutaneous  division  of 
all  the  resistant  structures  at  one  sitting,  Phelps' 
operation,  tarsal  osteotomy  and  tarsectomy.  As 
to  the  value  of  either  of  these  operative  pro- 
cedures it  is  well  to  remark  that  Phelps'  opera- 
tion or  treatment  by  open  incision  has  been 
for  some  time  on  its  trial  and  has  not  given 
satisfaction.  Free  subcutaneous  section  is  fol- 
lowed by  so  much  scarring  that  the  foot  remains, 
rigid  although  it  may  be  of  a  good  shape.  Tarsal 
osteotomy  is  often  insufficient  because  it  is 
difficult  so  to  plan  the  incisions  as  to  allow  of 
the  bones  being  placed  in  their  proper  axes.  Of 
the  many  forms  of  tarsectomy  it  may  be  said 
that  removal  of  the  astragalus  is  the  best. 
Now,  in  commencing  the  treatment  of  a  case, 
either  in  this  degree  or  the  next,  it  is  important 
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to  decide  at  once  if  the  foot  is  capable  of  re- 
position by  the  gradual  method,  or  requires 
tarsectoniy.  If  the  latter  measure  is  called  for, 
the  writer  has  no  hesitation  in  pronouncing 
astragalectomy  to  be  the  operation  which  is 
likely  to  yield  excellent  results  on  the  following 
grounds — the  resulting  good  movement  of  the 
ankle,  the  immediate  and  permanent  correction 
of  the  deformity,  the  absence  of  recurrence,  and 
the  ease  of  the  operation.  As  to  wedge-shaped 
tarsectomies,  the  operation  is  easy,  and  it  is  very 
tempting,  if  a  foot  is  too  short  on  the  inner  side 
and  too  long  on  the  outer,  to  saw  out  a  piece  of 
bone  and  put  the  foot  straight.  But  this  does 
not  appear  to  be  a  very  scientific  proceeding. 
The  cause  of  the  trouble  is  in  the  inner  segment 
«>f  the  longitudinal  arch,  and  there  the  deformity 
should  l)e  rectified. 

Of  the  Fourth  Degree. — Here  the  distortion 
is  exaggerated  to  its  utmost  limit  and  the  foot 
is  fixed,  feeling  as  if  it  were  set  in  plaster  of  l*aris. 
The  decision  has  to  be  made  as  to  between  astra- 
galectomy with  free  division  of  the  resisting 
soft  structures  and  amputation.  The  latter  is 
very  rarely  called  for,  and  many  patients  go  on 
hobbling  about  with  ulcerated  feet. 

Treatment  of  relapffed  cases  are  best  conducted 
<m  the  lines  advocated  for  the  second  and  third 
degrees  as  above. 

Congenital  talipes  calcaneus  is  seldom  very 
resistant  to  treatment,  and  the  same  may  be 
«aid  of  calcaneo- valgus.  It  is  necessaiy  to 
divide  the  contracted  tendons  and  use  the 
iualleable  iron  splint  for  reposition,  suitable 
^manipulations  V)eing  carried  out  twice  daily. 

Club-Foot — Acquired 

Cluh-foot  acquired — Causes. — The  most  usual 
cause  is  infantile  paralysis,  and  less  frequently 
spastic  pai'alysis.  Rarer  causes  are  cicatrices 
such  as  result  from  bvu'ns ;  traumatism,  such  as 
injuries  to  bones  and  fractures,  severance  of 
tendons  and  nerves ;  inflammation,  such  as 
occurs  in  acute  osteomyelitis  when  the  rate  of 
growth  of  one  bone  is  arrested,  while  in  the 
other  it  is  normal ;  "talipes  deculntus,"  a  spuri- 
ous form  of  talipes  due  to  contraction  of  the 
tendo  Achillis,  and  occurring  in  bed  -  ridden 
patients ;  and  lastly  hysterical  talipes. 

Talipes  Equinus. — The  most  common  cause  is 
spastic  paralysis,  less  frequently  infantile  para- 
lysis. The  degrees  of  talipes  equinus  are  as 
follows : — 

The  First  DEnnEE  or  right-angled  contraction 
of  the  tendo  Achillis. — When  the  knee  is  fully 
extended  the  heel  cannot  be  brought  into  com- 
plete apposition  with  the  ground  without  pain 
or  force.  The  results  of  this  slight  deformity 
are  formation  of  corns  beneath  the  heads  of  the 
metatarsal  bones,  slight  lameness  and  shortening 
of  the  stride,  and  some  inversion  or  evei'sion  of 
the  foot  at  the  ankle.  Many  cases  of  so-called 
rtalipes  varus  or  valgus  are  found  to  be  equinus 
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when  carefully  examined  with  the  knee  fully 
extended. 

The  Second  Degree. — The  lieel  is  raised  well 
oft'  the  ground  and  progression  takes  jjlace  on 
the  head  of  the  metatars;d  bones,  beneath  which 
corns  are  found.  The  plantar  fascia  is  frequently 
contracted  in  this  degree. 

The  Third  Degree  is  an  exaggerated  condi- 
tion of  the  second,  and  the  foot  is  bent  completely 
backwards.  The  morbid  changes  in  the  bones 
are  such  as  would  be  expected  from  the  more  or 
less  vertical  position  assumed  by  the  foot.  The 
plantar  fascia  and  ligaments  and  posterior  liga- 
ment of  the  ankle  are  contracted.  So  too  are 
the  tendo  Achillis,  the  long  flexors,  and  the 
peroneus  longus.  In  paralytic  feet  the  extensors 
arc  fatty  and  degenerated. 

The  diagnosis  is  simple  when  the  affection  is 
well  marked  and  of  the  second  and  third  degrees, 
but  in  the  first  degree  or  right-angled  contrac- 
tion of  the  tendo  Achillis  the  affection  is  often 
overlooked.  Talipes  arcuatus  and  plantaris 
(pes  cavus)  are  often  due  to  paralysis  of  the 
interossei  with  some  weakness  of  the  long  ex- 
tensor tendons. 

Treatment  op  Talipes  Equinus. — In  case  of 
the  first  degree  or  right  -  angled  conti'action, 
manipulation  and  active  and  passive  exercises 
designed  to  stretch  the  tendo  Achillis  may  be 
employed.  A  toe-elevating  spring  attached  to 
an  outside  vertical  steel  supjjort  is  useful.  But 
much  time  and  trouble  may  fretpicntly  be  saved 
by  dividing  the  tendo  Achillis,  taking  care,  how- 
ever, that  the  tendon  does  not  l)ecome  too  long. 
The  dorsi  -  flexion  should  be  controlled  by  a 
"stop"  at  the  ankle.  In  equinus  of  the  second 
degree,  section  of  the  plantar  fascia  is  called  for, 
and  when  the  sole  of  the  foot  is  unfolded  the 
tendo  Achillis  is  divided.  If  the  toes  should  be 
clawed,  the  extensor  tendons  may  be  divided 
opposite  the  heads  of  the  metatarsal  bones,  at 
the  same  time  that  the  plantar  fascia  is  divided. 
Immediate  after-treatment  consists  in  the  use  of 
Scarpa's  shoe  or  plaster  of  l^aris  ;  and  to  j^revent 
the  tendo  Achillis  becoming  too  long  the  ankle 
should  be  controlled  by  a  "stop."  (Jreat  atten- 
tion must  be  paid  to  massage  and  the  application 
of  the  induced  current  in  paralytic  cases.  In 
the  third  degree  the  front  part  of  the  foot  should 
be  unfolded  and  the  tendo  Achillis  divided  sub- 
sequently. The  wrench  may  be  freely  employed 
if  the  deformity  is  obstinate.  Should  it  fail, 
astragalectomy  is  called  for.  In  spastic  cases 
the  contracted  tendo  Achillis  shoidd  always  be 
divided,  despite  the  advice  sometimes  given  to 
the  contrary.  By  doing  so,  much  lameness  is 
avoided  and  the  patient  walks  in  comfort. 

Ac(/uir(t:l  talipes  calcatieiis  is  the  result  either 
of  infantile  paralysis  or  is  due  to  excessive 
lengthening  of  the  tendo  Achillis  after  an 
operation  for  talipes  equinus.  It  is  a  very 
troublesome  deformity  to  treat.  Its  aspect  is 
entirely  different  from  that  of  the  congenital 
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calcaneus.  In  the  acquired  form  the  heel  is 
dropped  and  forms  a  very  distinct  prominence, 
and  the  arch  of  the  foot  is  much  increased,  and 
there  is  some  contraction  of  the  plantar  fascia. 
In  all  cases  where  the  heel  is  much  dropped  and 
the  arch  of  the  foot  unduly  concave,  especially 
if  contraction  of  the  plantar  structures  have 
ensued,  the  outlook  is  bad.  The  chief  ditticulty 
consists  in  keeping  the  heel  up,  and  this  is 
especially  so  when  the  cause  is  infantile 
pai-alysis. 

Treatment. — Mechanically,  a  boot  may  be  used 
iiaving  an  outside  steel  support  with  a  toe- 
depressing  spring.  Of  course  a  contracted 
plantar  fascia  should  previously  have  been 
divided.  From  an  operative  point  of  view 
many  attempts  have  been  made  to  shorten  the 
tendo  Achillis,  but  these  as  a  ri;le  ai'e  not 
successful  because  the  tendon  is  extremely  thin. 
The  best  results  in  the  treatment  of  acquired 
calcaneus  are  obtained  from  tendon  transplanta- 
tion {q.v.). 

Talipes  calcaneo-valgus  and  calcaneo-varus  are 
usually  due  to  infantile  paralysis.  In  calcaneo- 
valgus  the  heel  is  depressed  and  the  foot  is 
turned  outwards,  while  in  calcaneo-varus  the 
foot  is  turned  inwards.  Sufficient  indications 
for  treatment  are  given  under  the  headings  of 
varus,  valgus,  and  calcaneus. 

Talipes  Arcuatus  and  Plantaris  or  Pes  Cavus. 
— In  these  deformities  there  is  increased  con- 
cavity of  the  arch  with  a  corresponding  dorsal 
convexity.  In  talipes  arcuatus  the  arch  is 
increased,  but  the  heel  and  the  balls  of  the  toes 
are  in  a  horizontal  plane.  If  the  balls  of  the 
toes  fall  below  the  level  of  the  heel,  and  the 
arch  is  at  the  same  time  increased,  then  the 
condition  known  as  talipes  plantaris  is  present. 
The  causes  are  slight  paralysis  of  the  anterior 
muscles  of  the  leg  following  dentition,  measles, 
scarlet  fever,  chorea,  infantile  paralysis.  They 
are  also  associated  with  Friedreich's  disease,  and 
some  say  (e.e/.  Duchenne)  that  they  are  due  to 
paralysis  of  the  interossei  and  lumbricales.  The 
most  frequent  symptoms  are  pain  in  walking, 
increase  of  the  arch  of  the  foot,  and  corns  beneath 
the  heads  of  the  metatarsal  bones.  Treatment 
consists  in  division  of  the  plantar  fascia  and  the 
after-use  of  a  Scarpa's  shoe  with  a  single  uplift- 
ing movement  in  the  sole. 

Talipes  Varus. — The  acquired  form  is  usually 
due  to  infantile  paralysis  and  to  one  variety  of 
progressive  muscular  atrophy  in  which  the 
peronei  muscles  are  the  earliest  to  be  affected. 
With  regard  to  the  appearances  and  treatment 
of  a  varoid  foot  they  are  sufficiently  detailed  in 
the  description  given  of  congenital  talipes  equino- 
varus. 

Talipes  valgus  (acquired)  arises  either  from 
infantile  paralysis,  spastic  paralysis,  rickets,  or 
as  a  sequel  to  Potts'  fracture.  The  appearances 
in  treatment  are  precisely  similar  to  that  of 
ordinary  flat-foot. 


Flat-Foot 
(spurious  talipes  valgus) 

Dejinition. — Flat-foot  is  a  deformity  of  the 
feet,  often  painful,  characterised  by  abduction 
and  eversion  of  the  foot  with  loss  of  the  arch. 

Weak  ankles  or  valgus  ankles.  Weakly 
children,  especially  those  suffering  from  rickets, 
frequently  turn  their  feet  over  in  walking,  and 
associated  with  this  condition,  which  is  due  to 
relaxed  ligaments,  there  is  some  genu  valgum. 

General  Description  and  Apypearance  of  Flat- 
font. — All  the  changes  of  the  foot  are  due  to 
sinking  of  the  so-called  arch,  not  only  in  the 
longitudinal  but  also  in  the  transverse  direction. 
The  depression  downwards  and  inwards  of  the 
head  of  the  astragalus  and  the  outward  twist  of 
the  anterior  part  with  extreme  rotation  of  the' 
foot  are  the  immediate  results.  The  foot  is  in- 
creased in  length  on  the  inner  side  and  it  is 
broadened.  Flattening  of  the  sole  is  also  present, 
and  the  instep  loses  its  roundness.  The  inner 
border  is  convex  instead  of  concave,  and  is  in 
contact  with  the  ground.  It  is  also  thicker 
than  normal.  The  heel  appears  to  be  shortened, 
the  internal  malleolus  becomes  extremely  promi- 
nent in  severe  cases  and  descends  downwards,, 
inwards,  and  backwards,  so  that  its  tip  is  either- 
in  a  line  with  or  even  behind  that  of  the  external 
malleolus.  On  the  inner  aspect  of  the  medio- 
tarsal  joint  the  head  of  the  astragalus  is. 
prominent.  It  sinks  downwards,  forwards,  and 
inwards,  and  the  scajjhoid  becomes  unduly 
prominent.  The  soft  tissues  over  the  astragalus, 
and  scaphoid  are  often  hypertrophied,  and  false 
burscE  and  thickened  epidermis  may  be  seen  at 
these  spots.  In  front  of  the  medio-tarsal  joint 
the  inner  border  is  sloped  outwards,  and  the 
great  toe  is  frequently  valgoid.  The  oiiter 
border  is  commonly  shortened  and  often  raised 
from  the  ground.  In  many  cases  varicose  veins 
and  sweating  of  the  feet  coexist ;  so  that  it  is 
probable  that  flat-foot  arises  from  defective 
innervation  of  the  vessels  of  the  legs  and  feet. 
In  exceptional  cases  wasting  of  the  tibialis, 
anticus  is  seen. 

Degrees  of  the  Flat-foot.  —  For  purposes  of 
description  there  may  be  said  to  be  four  degrees. 
First  degree  or  oncoming  flat-foot. — There  is 
noticeable  some  sinking  of  the  arch  when  the 
patient  stands  and  he  is  told  to  bear  the  weight, 
fully  on  the  foot.  This  sinking  disappears  on 
adduction  of  the  foot,  standing  on  tiptoe,  and 
on  sitting.  Pain  is  frequently  present  at  this, 
stage.  Second  degree  or  pronounced  flat-foot. 
—  The  arch  has  sunk  to  some  considerable 
extent  although  the  head  of  the  astragalus  is 
not  touching  the  ground.  The  deformity  cannot 
be  reduced  by  any  effort  of  the  patient,  nor  can 
the  feet  be  voluntarily  inverted.  The  perone 
tendons  and  the  extensor  communis  digitorum 
are  seen  in  relief,  and  there  is  considerable 
muscular  spasm  and  pain.     Third  degree  or- 
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apasniodic  Hat-foot. — Tlicasti'ai;':ilu,saiid  suaplioid 
are  touching  tlic  ground  ;  the  foot  is  very 
tender,  and  the  patient  can  only  hobble,  and 
the  deformity  cannot  be  reduced  either  l)y  the 
patient  or  by  the  surgeon.  Tiie  peronei  and 
extensor  comiaunis  digitoruni  tendons  are  in 
strong  relief,  and  the  thickening  of  the  soft 
tissues  on  the  inner  side  is  much  in  evidence. 
Fourth  degree  or  osseous  flat-foot. —  In  this 
degree  the  deformity  is  excessive,  and  marked 
changes  occurring  from  arthritis  are  met  with 
at  the  medio-tarsal  and  other  joints.  In  some 
cases  it  is  said  ankylosis  takes  place. 

The  Etiolor/y  and  Causation  of  Flat-foot. — In 
the  majority  of  cases  there  are  three  factors 
involved, — adolescence,  feeble  health,  and  strain 
on  the  feet  out  of  proportion  to  the  muscular 
development.  Under  the  heading  of  feeble  or 
impaired  heidth  contributing  causes  are,  weak- 
ness following  exanthemata,  acute  rheumatism, 
and  aufcmia.  Excessive  strain  on  the  foot 
frequently  arises  from  occupations  involving 
long  stiuiding  on  weak  feet  (static  flat-foot). 
In  addition  to  these  general  factors,  local  condi- 
tions are  concerned — for  example,  bunions  and 
corns  on  the  outer  side  of  the  foot,  hallux  valgus, 
genu  valgum,  shortness  of  one  limb,  high-heeled 
and  narrow  boots,  gout,  and  injurj'. 

Fatholog;/  and  Si/mptom». — Abduction  of  the 
foot  is  the  position  of  weakness,  and  adduction 
of  strength  and  activity  ;  for  the  usefulness  of 
the  foot  varies  with  the  preponderance  of  power 
of  the  adductor  muscles.  When  this  is  lost 
weakness  and  pain  ensue.  In  fact,  flat -foot 
depends  upon  simultaneous  relaxation  of  muscles 
and  ligaments,  probably  due  to  vascular  changes. 
The  most  marked  change  is  in  the  inferior  cal- 
caneo  -  scaphoid  and  the  calcaneo  -  astragaloid 
ligaments.  As  the  ankle  becomes  more  valgoid 
its  ligaments  suffer  in  proportion.  The  super- 
ficial part  of  the  internal  lateral  ligament  is 
elongated  and  thinned  ;  the  plantar  fascia  gives 
way,  the  muscles  of  the  calf  waste,  and  the  calf 
loses  its  I'ouudness,  the  peronei  are  in  a  state 
of  tension  and  often  stand  out  like  cords.  The 
alterations  in  the  position  of  the  bones  can  be 
readily  understood  if  one  grasps  the  fact  that 
in  flat-foot  the  astragalus  descends,  and  the 
bones  in  front  of  the  medio-tarsal  joint  are 
twisted  on  their  axes,  so  that  the  inner  border 
of  the  foot  is  brought  downwards  and  inwards. 
In  many  cases  pain  is  present  from  the  first, 
occasionally  it  is  felt  only  after  a  twist  or  sprain 
of  the  foot.  It  commences  as  a  feeling  of  fatigue 
succeeded  l)y  dull  aching.  This  aching  becomes 
more  acute,  and  later  assumes  a  sharp  and  intense 
form.  The  tender  points  in  the  flat-foot  are 
well  defined.  They  are  found  beneath  the  head 
of  the  astragalus  and  tuberosity  of  the  scaphoid, 
also  below  and  in  front  of  the  internal  malleolus, 
on  the  dorsum  of  the  foot,  and  about  the 
bases  of  the  first  and  fifth  metatarsal  bones.  The 
causation  of  the  pain  is  first  of  all  stretching  of  I 


the  muscles,  ligaments,  and  faseiic ;  and  the 
acute  pain  is  probably  referable  to  surfaces  of 
bone  not  normally  in  contact  being  brought  into 
relationship  to  one  another  at  points  which  are 
not  accustomed  to  pressure.  Swelling  of  the 
feet  and  local  puffiness  are  frequently  seen  over 
the  tender  points,  and  redness  from  time  to 
time  dependent  in  a  degree  on  the  amount  of 
standing  and  walking.  The  existence  of  flatten- 
ing of  the  sole  is  best  ascertained  by  taking  a 
tracing  or  outline  of  the  "tread."  Alteration 
in  the  gait :  In  cases  of  some  severity  the  gait  is 
lumbering  aiad  awkward ;  the  patient  is  splay- 
footed ;  the  foot  is  no  longer  elastic,  and  walking- 
is  further  impeded  by  the  attendant  pain.  In 
fact  the  patient  is  wooden-footed.  Loss  of  shape 
in  the  feet  is  fully  described  under  the  sub-head- 
ing of  appearances.  Sweating  of  the  feet  is  also 
mentioned  above,  and  a  probable  explanation 
has  been  given.  Flat-feet  do  not  become  cured 
without  treatment.  As  a  rule  the  pain  and 
disability  become  steadily  worse,  and  the  patient 
has  to  seek  i-elief  from  the  inconvenience. 

Diagnosis. — Probably  there  is  no  deformity  so 
easily  and  so  often  overlooked  as  slight  acquired 
valgus.  The  best  method  of  detecting  the 
trouble  is  to  take  a  tracing  of  the  sole  of  the 
foot.  The  writer  has  known  flat-foot  to  be 
treated  for  rheumatism,  gout,  and  for  ostitis  of 
the  bones  of  the  tarsus. 

Treatment. — General. — If  anaemia  be  present, 
iron  shoidd  be  given  for  a  considerable  period. 
When  the  rheumatic  taint  exists,  salicylate  of 
soda  in  subacute  cases,  and  in  chronic,  iodide  of 
potassium  and  tincture  of  guaiacum,  will  be 
found  serviceable.  Gonorrhooal  rheumatism  is 
very  intractable.  In  rachitic  flat-foot  cod-liver 
oil,  phosphate  of  iron,  plenty  of  fresh  milk  and 
pure  air,  will  go  far  to  eff"ect  a  cure.  Tiie  relief 
of  pain  is  often  a  pressing  necessity.  The  surest 
therapeutic  measure  is  rest,  entire  and  absolute. 

Local  Treatment. — The  measures  we  have  at 
our  command  ai'e  rest,  exercises  passive  and 
active,  mechanical  support,  and  operation.  As 
to  the  treatment  of  the  first  and  second  degrees. 
— In  static  and  rickety  cases  the  first  essential 
is  absolute  rest,  and  with  this  may  be  combined 
eversion  of  the  foot.  The  patient  should  be 
told  to  sit  on  a  comfortable  sofa  or  bed  "  tail"i  - 
fashion." 

The  foot  rapidly  loses  its  spasm  or  pain,  the 
arch  rises  and  the  deformity  is  temporarily 
relieved.  When  these  occur,  exercises  should 
be  carried  out.  Those  most  to  be  recommended 
are  tip -toe  movements.  Their  object  is  to 
strengthen  the  flexors  of  the  toes,  especially  the 
long  and  shoi't  flexors  of  the  great  toe.  These 
movements  should  l)e  carried  out  in  I'hvthm  to 
the  swing  of  a  pendulum  or  to  the  beat  of  a 
metronome.  After  a  few  minutes'  exercise  twice 
a  day  complete  rest  is  advisaltle.  Passive 
exercises  may  be  carried  out  as  follows  : — The 
nurse  takes  the  foot  and  performs  a  combination 
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of  extension  movements  at  the  ankle  with  rota- 
tion at  the  medio-tarsal  joint  inwards. 

Stipports. — In  slight  cases  it  is  sufficient  for 
the  patient  to  wear  a  Thomas'  boot.  This  con- 
sists of  a  wedging  up  of  the  inner  edge  of  the 
sole  and  heel,  so  that  it  is  one-fourth  to  one-third 
thicker  at  the  inner  than  the  outer  edge.  In 
very  flaccid  feet  a  valgus  pad  may  be  added. 
Numerous  bandages  are  made,  and  many  pads 
and  surgical  soles,  but  the  vulcanised  rubber 
valgus  pad  is  the  best.  Whitman's  brace  is 
often  of  value.  For  this  the  foot  should  be 
corrected  under  an  anaesthetic  as  much  as 
possible,  and  a  plaster  cast  taken  of  it,  and  the 
brace  modelled  on  the  plaster  cast.  Later  on 
further  correction  should  be  done,  and  another 
cast  taken  and  the  brace  again  modelled.  In 
inveterate  cases  it  is  necessary  to  carry  up  the 
leg  an  outside  steel  support  and  to  use  a  valgus 
pad  in  the  boot,  together  with  a  T- strap  to 
invert  the  foot.  The  treatment  of  the  third 
degree  of  rigid  or  spasmodic  flat-foot. — Before 
anything  is  done  the  patient  should  be  placed 
entirely  at  rest  for  three  to  four  weeks,  and  the 
following  measures  may  then  be  employed. 
Forcible  rectification  under  an  ansesthetic  and 
retention  of  the  foot  in  plaster,  or  the  more 
gradual  method  by  tenotomy,  passive  exercises, 
and  the  employment  of  a  modified  Scarpa's  shoe. 
Forcible  rectification  is  carried  out  either  by  the 
hand  or  by  Thomas'  wrench  under  an  ansesthetic. 
The  gradual  method  consists  in  the  first  place 
of  rest,  then  division  of  the  peronei  and  extensor 
communis  digitorum,  and  occasionally  of  the 
tendo  Achillis,  of  the  application  of  a  malleable 
iron  splint,  to  be  followed  later  by  the  use  of  a 
Scarpa's  shoe.  In  all  these  cases  it  is  essential 
to  keep  up  massage  of  the  muscles  of  the  leg 
and  the  application  of  the  constant  current,  and 
so  soon  as  the  foot  can  safely  bear  it  tip-toe 
exercises  may  be  carried  out.  The  treatment  of 
the  fourth  degree. —  It  is  in  this  degree,  and 
when  wrenching  under  an  anaesthetic  has  failed, 
that  operative  interference  on  tlie  bones  is  justi- 
fiable. The  measures  which  have  been  carried 
out  are  resection  of  the  sub-astragaloid  joint, 
■extirpation  of  the  astragalus  and  of  the  scaphoid, 
transplantation  of  the  posterior  part  of  the  os 
calcis,  and  excision  of  a  wedge  from  the  head 
and  neck  of  the  astragalus.  Of  these  six  the 
first  and  last  are  in  vogue.  The  first  is  known 
as  Ogston's  operation — resection  of  the  astragalo- 
scaphoid  joint.  It  is  done  under  full  antiseptic 
precautions,  and  with  a  chisel  the  cartilage  and 
a  thin  layer  of  bone  are  removed  from  the 
astragalus  and  the  scaphoid  in  such  a  way  as  to 
leave  on  the  latter  a  concave  surface.  The 
bones  are  then  pegged  together  with  ivory,  the 
wound  closed,  and  the  foot  put  up  in  a  plaster 
case.  Stokes'  operation  consists  in  the  removal 
of  a  wedge  of  bone  from  the  head  and  neck  of 
the  astragalus,  fully  adducting  the  foot,  closing 
the  wound,  and  putting  it  up  in  plaster.  After 


all  these  operations  great  care  must  be  taken  to 
suitably  support  the  foot  so  that  no  falling  of 
the  arch  occurs.  The  writer  has  seen  some 
recurrence  after  operation  for  want  of  this 
precaution. 

Mktatarsalgia 

Definition. — This  condition  is  a  neuralgia, 
often  extremely  acute,  chiefly  situated  in  the 
anterior  part  of  the  foot.  All  authors  agree 
that  the  immediate  cause  is  pressure  on  the 
digital  nerves  at  the  head  of  the  metatarsal 
bones.  According  to  Morton,  the  pain  is  localised 
at  the  inner  space  between  the  fourth  and  fifth 
metatai'sal  bones.  But  very  often  one  finds  that 
it  has  spread  to  the  other  digital  spaces,  although 
the  pain  is  most  severe  in  the  neighbourhood  of 
the  fourth  metatarsal  bone. 

Causation. — There  are  cases  which  show  that 
either  rheumatism  or  gout  plays  some  share  in 
the  production  of  the  disease,  and  in  this  way  : 
these  diseases  cause  a  falling  of  the  anterior 
transverse  arch  of  the  foot,  and  it  is  due  to  this 
falling  that  the  nerves  become  pressed  upon. 
The  immediate  incidence  of  the  disease  is  often 
due  to  a  blow  or  a  strain  in  which  the  weight 
comes  more  immediately  on  the  front  part  of 
the  foot.  In  other  cases  the  pain  comes  on  after 
long  standing  or  walking,  especially  in  narrow 
boots.  In  most  instances  some  degree  of  flat- 
foot  is  present,  and  this  is  an  important  point, 
as  the  flatness  of  the  posterior  part  of  the  foot 
has  spread  to  the  anterior  part,  and  the  meta- 
tarsal heads  have  fallen  out  of  position  in  such 
a  way  that  pressure  is  caused  upon  the  digital 
nerves.  Mr.  Robert  Jones  has  shown  that  the 
pain  in  the  neighbourhood  of  the  fourth  meta- 
tarsal bone  is  due  to  falling  of  its  head,  and 
pressure  upon  the  communicating  branch  be- 
tween the  internal  and  external  plantar  nerves 
which  passes  beneath  the  head  of  the  fourth 
metatarsal  bone.  In  other  cases  it  seems  that 
it  is  not  this  communicating  branch  which  is 
pressed  upon,  but  the  inter-digital  nerves. 

Symj:itoms. — The  patient  complains  of  either 
a  dull  aching  pain  or  intense  boring  burning 
pain,  beginning  in  the  front  part  of  the  foot  and 
radiating  thence  up  to  the  leg  and  the  thigh. 
The  pain  is  such  as  to  render  movement  im- 
possible. It  begins  shortly  after  rising  in  the 
morning,  and  becomes  worse  before  evening,- 
unless  the  patient  take  his  boot  oif  and  rest. 
In  fact,  a  very  frequent  expression  is  that  "  they 
can  get  no  rest  mitil  they  remove  their  boot," 
and  this  they  must  do  no  matter  where  or  under 
what  circumstances  they  are.  There  is  not,  as 
a  rule,  redness,  although  in  exceptional  cases  it 
is  described  as  being  present.  If  one  feels  care- 
fully, and  takes  a  little  trouble  to  press  the 
metatarso- phalangeal  articulations  separately, 
one  finds  that  pressure,  especially  over  the 
fourth  metatarsal  bone,  readily  elicits  the  pain. 
It  can  also  be  produced  by  squeezing  the  foot 
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with  the  hand  across  the  heatls  of  the  metatarsal 
bones.  Frequently  the  affected  foot  is  broader 
in  that  region  than  is  normal,  and  on  examining 
the  sole  one  or  two  corns  will  l)e  found,  usually 
over  the  heads  of  the  third  anrl  foiu'th  metatarsal 
bones.  These  corns  are  indicative  of  the  fact 
that  those  metatarsal  heads  have  fallen  out  of 
their  normal  position.  Frequently,  too,  there 
is  a  peculiar  twist  in  the  foot ;  the  portion  in 
front  of  the  tarso  -  metatarsal  articulation  is 
twisted  inwards,  so  that  the  base  of  the  fifth 
metatarsal  bone  is  exposed  to  the  pressure  of 
the  boot,  and  the  patient  complains  of  constant 
pain  at  that  spot. 

Diagnosis. — Formerly  this  affection  was  con- 
founded with  gout  or  rheumatism,  and  vain 
efforts  were  made  to  treat  it.  It  is  sometimes 
mistaken  for  flat-foot ;  and,  as  we  have  already 
mentioned,  flat-foot  is  present  in  many  of  these 
cases.  But  it  is  not  the  flatness  of  the  posterior 
part  of  the  foot  which  gives  rise  to  the  acute 
pain.    It  is  acute  neuritis  of  the  digital  nerves. 

As  to  Prognosis,  in  severe  cases  the  only 
improvement  or  cure  that  can  be  effected  is  by 
operation. 

Treatment. — In  all  instances  it  is  advisable  to 
search  for  evidence  of  rheumatism  or  rheiunatoid 
arthritis  and  gout.  In  slight  cases  the  acute 
attacks  of  pain  may  be  relieved  by  removing 
the  boot  and  soaking  the  foot  in  hot  water  ; 
and  the  application  of  the  oleates  of  morphia 
and  atropine  may  temporarily  relieve  the  pain. 
If  boots  designed  on  the  following  plan  are  tried, 
they  will  be  found  useful.  They  shoidd  be 
narrow  in  the  instep,  so  as  to  compress  the 
bases  of  the  metatarsal  bones ;  and  where  tlie 
heads  of  the  metatarsal  bones  are,  there  should 
be  depressions  hollowed  out  in  the  sole  so  that 
pressiu-e  is  borne  in  walking  not  on  the  heads 
of  the  bones  but  behind  them.  Very  often, 
however,  one  finds  that  this  measure  fails  to 
give  relief ;  there  are  then  the  following  courses 
open — either  to  exsect  the  nerve,  or  to  amputate 
the  toe,  or  to  remove  the  head  of  the  metatarsal 
bone  around  which  the  pain  is  greatest.  As  a 
rule  this  is  the  fourth,  and  it  is  astonishing  to 
observe  the  good  effects  of  this  procedure.  The 
pain  immediately  disappears;,  never  to  return, 
and  the  mechanism  of  the  foot  is  in  no  wise 
interfered  with.  In  fact,  it  is  the  one  proceeding 
-which  gives  permanent  relief. 

Bow-Legs  (Curved  Tibia  and  Fibula) 

Causes. — Congenita/  curvature  of  the  legs  is 
due  to  malposition  //;  utero.  It  is  usually  asso- 
ciated with  shortening  of  the  limb  and  talipes 
equino-varus.  The  curve  is  usually  anterior, 
and  at  the  convexity  of  the  curve  there  is 
frequently  found  a  depression  in  the  skin. 
This  has  been  thought  to  indicate  that  com- 
pound fracture  has  occurred  in  utero.  But  this 
is  not  so.  Treatment  is  generally  of  little  value 
in  these  cases,  but  after  childhood  when  the 


talipes  has  been  corrected  a  wedge-shaped  piece  of 
bone  may  be  removed  from  the  tibia.  Osteitis  de- 
formans and  osteo-nndacia  give  rise  to  curv;iture 
in  the  tibia  and  fibula  as  in  the  other  long  bones. 

Traumatic  curvature  of  the  bones  arises  most 
frequently  from  fracture. 

It  is  also  met  with  after  injury  to  epiphyses, 
either  of  the  tibia  or  fibula.  The  growing  power 
of  one  epiphysis  is  arrested,  while  that  of  the 
other  remains  unchecked,  so  that  the  longer 
bone  is  invariably  bent.  Such  cases,  however, 
are  rather  of  the  nature  of  surgical  curiosities. 
Si/philitic  curvature  is  interesting,  and  is  more 
frequently  a  manifestation  of  the  congenital 
form  of  disease  than  of  the  acquired.  It 
should  be  carefully  distinguished  from  rickety 
curvature  by  the  following  points.  In  the 
syphilitic  form  tiie  curve  is  purely  anterior, 
while  in  the  rickety  form  it  is  antero-external  or 
antero-internal.  The  syphilitic  curve  is  usually 
situated  at  the  middle  of  the  shaft,  while  the 
rickety  curve  is  more  often  in  the  lower  third. 
The  crest  of  the  tibia  in  a  syphilitic  curve  is 
smooth  and  roimded,  and  in  a  rickety  curve 
sharp,  while  the  surfaces  of  the  tibia  in  the 
former  are  convex,  and  in  the  latter  flat  or 
concave.  Syj^hilitic  curvature  of  the  tibia  is 
best  appreciated  by  looking  at  the  bones  from 
the  side,  when  it  is  very  striking.  Osteo-7ua/acia 
and  osteitis  deformans  also  cause  curvature  of 
the  bones  of  the  leg  ;  the  most  common  cause, 
however,  is  rickets. 

Appearances. — In  rickety  bow-legs  the  tibia 
is  flattened  from  side  to  side,  and  the  curve  is 
generally  most  marked  at  the  lower  third.  The 
medullary  canal  is  often  narrowed  in  the  middle 
of  the  shaft  and  enlarged  at  the  extremities. 
On  the  concave  side  of  the  curve  the  l)one  is 
miich  thickened  Ijy  sub-periosteal  deposit,  which 
acts  as  a  supporting  liuttress  to  the  arch. 
Curvature  niay  take  j^kice  in  almost  any  direc- 
tion, but  the  following  types  are  found  : — An 
external  curvature  generally  situated  at  the 
junction  of  the  middle  and  lower  third  of  the 
leg.  {b)  A  more  or  less  anterior  curvature  of 
the  tibia  occupying  the  whole  length  of  the 
bone  or  only  the  upper  or  lower  third.  In  these 
cases  the  heel  is  often  raised,  the  foot  pointed, 
and  in  walking  is  in  a  position  of  equino-valgus. 
(c)  An  intertial  curvatu7-e  is  present  with  flat- 
tening of  the  bones  and  the  feet  in  a  varoid 
position.  Of  these  three  types  the  first  is 
common  and  the  third  rare.  Occasionally  there 
is  seen  a  case  with  an  internal  curve  in  oin^  leg 
and  an  external  curve  in  the  other. 

Prognosis. — In  bow -legs  there  is  always  a 
tendency  to  spontaneous  rectification.  This  in 
slight  cases  is  often  complete,  but  in  severe 
cases  only  partial.  It  is  therefore  unwise  to 
allow  any  case  to  pass  untreated,  since,  if  the 
bones  are  soft,  slight  cases  may  very  quickly 
become  severe. 

Treatment. — The     metiiod    depends  upon 
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whether  the  bones  are  soft  or  ebiirnated,  and 
upon  the  direction  of  the  curve  and  the  age 
and  social  status  of  the  patient.  If  the  bones 
are  soft  no  operative  measure  is  called  for,  and 
all  forms  of  curvature  except  the  marked  anterior 
are  amenable  to  mechanical  treatment  when  the 
bones  are  soft.  (1)  Constitutional  treatinent  of 
ricJcets  with  local  7)ianipulation. — This  method  is 
suitable  for  babies  who  have  not  yet  walked, 
for  children  who  are  not  weighty,  and  for  those 
in  whom  the  bones  are  not  unduly  soft  and  the 
curve  is  a  general  rather  than  a  localised  one. 
The  manipulations  are  easily  carried  out  by 
means  of  the  nurse,  and  should  be  so  done  as  to 
rectify  the  curvature.  (2)  Constitutional  treat- 
ment ivith  mechanical  support  and  mani^mlation 
is  adapted  to  the  following  cases : — When  a 
curve_._  originally  slight  is  becoming  marked ; 
when  a  child  is  weighty  and  cannot  be  kept  off 
its  legs  ;  when  the  curve  is  localised  in  one  part 
of  the  bone  more  than  another ;  and  when  the 
child  is  under  four  years  of  age  and  the  bones 
are  not  hardened.  It  is  not  necessary  to  keep 
the  child  off  its  legs  provided  that  the  splints  or 
mechanical  apparatus  are  acting  efficiently  so  as 
to  control  and  diminish  the  size  of  the  curve. 
The  simplest  form  ef  apparatus  is  an  inside 
wooden  splint  from  the  internal  condyle  to  the 
internal  malleolus  for  external  curvature,  and 
the  reverse  for  an  internal  curvature.  But 
when  the  curve  is  compound,  i.e.  when  it  is 
antero-lateral,  a  trough  splint  may  be  used  with 
the  angle  of  the  trough  placed  posteriorly  and 
internally  so  as  to  act  as  an  opposing  force  to 
the  antero-lateral  curve.  Should  the  curve  be 
mainly  anterior,  a  more  elaborate  apparatus 
must  be  ordered. 

Operative  Measures. — These  are  osteoclasis 
either  manually  or  instrumentally,  linear  osteo- 
tomy, and  removal  of  a  wedge  from  the  bone. 
Operative  interference  is  called  for  when  the 
bones  are  so  hard  that  mechanical  treatment  is 
out  of  the  question  ;  in  children  over  four  years 
of  age ;  in  cases  of  severe  anterior  curvature, 
and  in  marked  instances  of  lateral  curvature. 

With  regard  to  the  choice  of  operation,  the 
majority  of  surgeons  prefer  osteotomy,  but  some 
elect  to  perform  osteoclasis.  In  young  children 
in  whom  the  bones  are  not  very  firm  manual 
osteoclasis  is  to  be  preferred.  It  is  carried  out 
by  fixing  the  thumbs  at  the  summit  of  the 
curve  and  using  them  as  a  counter-resistance  to 
the  hands  placed  at  the  extremity  of  the  curve ; 
by  a  sudden  combined  movement  of  the  two 
hands  against  the  thumbs  the  bone  is  quickly 
snapped.  Care  must  be  taken  that  the  bone  is 
completely  broken  and  not  merely  a  greenstick 
fracture  produced.  Instrumental  osteoclasis  is 
carried  out  by  one  of  the  numerous  osteoclasts. 
The  advantage  of  osteoclasis  is  that  no  open 
wound  is  produced,  and  the  fracture  is  simple. 
The  leg  is  afterwards  put  up  in  splints  or 
plaster  of  Paris.     Osteotomy  is  of  two  kinds. 


either  the  linear  or  the  wedge-shaped.  The 
limb  may  be  put  up  into  plaster  of  Paris.  The 
removal  of  a  wedge  is  rather  more  difficult,  and 
much  less  satisfactory  for  the  reason  that  it  is 
often  difficult  to  completely  divide  the  perios- 
teum posteriorly,  but  wedge-shaped  osteotomy 
is  called  for  when  marked  anterior  curvature  is 
present.  The  wedge  is  best  removed  by  the 
chisel.  Sometimes  non-union  occurs  after  these 
operations,  and  it  happens  more  frequently  than 
is  suspected ;  but  considering  the  enormous 
number  of  osteotomies  that  have  been  performed, 
it  is  not  a  very  serious  danger. 

Genu  Valgum,  Varum,  akd  Recurvatum 

Definition. — Genu  valgum  is  a  deformity  of 
the  lower  extremity  in  which,  if  the  legs  are 
fully  extended  on  the  thighs,  an  angle  obtuse 
externally  exists  at  the  knee-joint. 

Varieties. — Rickety  ;  static  ;  rachitis  adoles- 
centium  ;  traumatic,  such  as  follows  fracture  of 
the  lower  end  of  the  femur  or  separation  of  the 
epiphysis ;  inflammatory,  due  to  ostitis  about 
the  lower  end  of  the  femur ;  and  lastly, 
paralytic. 

Causation. — Three  causes  are  assigned — bend- 
ing of  the  lower  part  of  the  shaft  of  the  femur  and 
upper  part  of  the  tibia,  unequal  growth  of  the 
epiphysial  line,  and  relaxation  of  the  joints. 
There  can  be  no  doubt  that  in  rickety  cases 
relaxation  of  the  internal  lateral  ligament  is  the 
primary  lesion,  the  internal  condyle  becomes 
prominent,  and  the  other  structures  become 
adapted  to  the  altered  position  of  the  limbs. 
The  results  are  as  follows  : — Shambling  gait, 
contraction  of  the  biceps  tendon  and  of  the  ilio- 
tibial  band  and  external  lateral  ligament, 
rotation  outward  of  the  tibia,  lateral  mobility 
of  the  knee-joint,  and  some  obliquity  of  the 
pelvis,  and  occasionally  scoliosis.  Flat-foot  is 
very  frequently  seen  in  association  with  genu 
valgum. 

Symptoms. — When  the  alfection  is  coming  on 
the  patient  complains  of  some  difficulty  in  rapid 
progression,  pain  and  tenderness  over  the  in- 
ternal lateral  ligament,  and  becomes  very  readily 
tired. 

Treatment. — In  the  rickety  form  the  most 
important  thing  is  to  treat  the  constitutional 
trouble.  Now  iia  static  genu  valgum  there  are 
two  stages  met  with,  relaxation  of  ligaments 
and  muscles,  and  osseous  deformities  arising  as 
the  result  of  relaxation.  These  stages  afford  us 
a  guide  in  treatment.  For  neither  in  the 
softened  stage  of  the  bones  in  rickety  genu 
valgum,  nor  in  the  early  stage  of  relaxed  muscles 
and  ligaments  in  the  static  variety,  should  an 
osteotomy,  nor  an  osteoclasis,  be  performed. 
The  means  at  our  command,  therefore,  are 
general  treatment,  rest  and  local  manipulation, 
mechanical  treatment,  and  operative  treatment. 
The  general  treatment  is  that  for  rickets. 
Manipulations  are  best  carried  out  as  follows  : 
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— The  tibia  wliould  lie  l>rou.ij;iit  tiriiily  inwards 
with  the  right  hand,  wliile  the  left  liand  is  held 
firmly  against  the  lower  part  of  the  fennu-. 
The  knee-joint  must  be  maintained  at  full 
extension  while  these  movements  are  carried 
out.  Three  or  four  movements  inward  are 
made,  and  the  limb  is  allowed  gradually  to 
come  back  to  its  original  position.  It  is  im- 
portant that  the  child  should  wear  splints.  The 
simplest  splints  are  the  long  wooden  outside 
splints,  with  a  knee-cap  fitted  to  them,  and  the 
splints  secured  round  the  pelvis.  The  more 
costly  and  more  efficient  arrangement  consists 
of  an  outside  steel  support  from  the  boot  on 
both  sides,  and  fixed  around  the  waist  by  a 
steel  pelvic  band.  Most  cases  recover  in  about 
nine  months  to  a  year  under  the  combined 
effect  of  rest,  change  of  air,  good  feeding, 
manipulation  and  splintings.  But  for  those 
that  do  not,  operative  measures  are  called  for. 
These  arc  osteotomy,  osteoclasis,  forcible  manual 
rectification  of  the  knee.  Osteoclasis  has  been 
adopted  of  late,  and  appears  to  lie  likely  to 
■displace  osteotomy.  The  object  of  osteoclasis  is 
to  fracture  the  fennu-  just  above  the  knee-joint, 
a  somewhat  difficult  proceeding  to  carry  out 
exactly.  For  this  end  various  forms  of  osteo- 
clasts or  wrenches  are  used.  Personally,  the 
writer  is  not  in  favour  of  osteoclasis  for  genu 
valgum  ;  he  nuich  prefers  osteotomy,  which  is 
done  either  by  Macewen's  or  ^lacormac's  method. 
For  practical  purposes  the  latter  method  is 
best,  and  the  writer  is  accustomed  to  use  a  saw 
in  place  of  a  chisel.  Ogston's  operation,  or 
Kawing  off  of  the  internal  condyle,  is  by  no 
means  so  good  an  operation  as  ^facewen's  or 
Macormac's,  and  in  some  cases  distinct  stiffness 
of  the  knee  has  followed  sawing  off  of  the 
internal  condyle.  After  the  operation  the  limb 
should  be  put  into  plaster  of  Paris  for  six  weeks 
to  two  months,  and  subsequently  it  may  be 
necessary  to  move  the  knee  under  an  an;esthetic. 

Qetm  varum. —  Definition .  —  Genu  varum  is 
that  condition  of  the  legs  in  which  a  line  drawn 
from  the  head  of  the  femur  to  the  middle  of  the  i 
ankle-joint  falls  inside  the  centre  of  the  knee- 
joint.  ; 

C(ui.t(itt(in. — In  the  majority  of  cases  rickets  j 
is  the  chief  cause,  and  genu  varum  is  in  such 
instances  constantly  found  associated  with 
curved  tibiaj.  Indeed,  the  so-called  genu  varum 
is  not  limited  to  the  knees.  There  is  a  general 
outward  convexity  of  the  femur  and  tibia,  and 
as  the  knee  happens  to  be  situated  very  nearlj^ 
in  the  mid-lengtli  <if  the  limb,  it  is  the  most 
prominent  part  of  tiie  convexity-.  Genu  varum 
is  also  met  with  after  operation  for  genu  valgum  | 
as  the  result  of  over-correction.  It  also  arises 
from  occupation,  and  is  met  with  subsequently 
to  excision  of  the  knee.  Genu  varum  is  seen 
of  all  degrees  from  slight  to  very  considerable 
deformity.  The  nature  of  the  aftection  is 
evident  at  once  on  looking  at  the  patient,  and 


the  treatment  is  conducted  on  the  same  lines  as 
genu  valgum.  In  cases  in  which  the  bones  are 
soft,  and  the  ligaments  relaxed  inside,  splints 
with  manipulation  and  massage  are  sufficient. 
When  the  bones  are  eburnated,  osteotomy  at 
the  greatest  point  (if  curvature  in  the  limb  is 
necessary. 

(Jenu  Recur vatum 

Definition.  —  A  deformity  characterised  by 
hyper-extension  of  the  knee-joint. 

Occurrence. — It  is  seen  associated  with  other 
conditions,  namely,  congenital  and  paralytic 
club-foot,  rickets,  deformities  of  one  limb  where 
an  excessive  strain  has  been  put  upon  the  sound 
limb  ;  also  in  Charcot's  disease,  and  as  a  primary 
condition  in  congenital  displacement  of  the  knee. 
If  the  deformity  is  a  hindrance  to  progression,  a 
walking  apparatus  with  a  flexion  spring  at  the 
joint  should  be  worn,  or  arthrodesis  must  be 
performed. 

Coxa  Vara 
(incurvation  op  the  neck  of  the  femur) 

Jjefiuition. — Coxa  vara  is  a  peculi.ir  bending 
of  some  portion  of  the  upper  part  of  the  femur 
in  such  a  way  that  the  head  of  the  l)one  sinks 
downwards.  This  bending  takes  place  in  one  of 
two  positions,  either  at  the  neck,  so  that  the 
head  becomes  horizontal  and  is  often  twisted 
forwards,  or  the  liend  takes  place  just  below  the 
trochanter  minor,  so  that  the  shaft  forms  here 
an  obtuse  angle. 

Causation  and  J-'atko/o(/f/. — The  most  usiuil 
cause  is  midoubtedly  rickets,  but  there  are  othei- 
less  well-known  factors  at  work.  Softening  of 
the  bone  often  occurs  in  adolescence,  and  has 
been  ascribed  to  rachitis  adolescentium,  perhaps 
without  sufficient  reason.  In  boys  who  carry 
heavy  weights,  the  neck  of  the  femur  sometimes 
gives.  It  is  quite  possible  that  some  of  the 
cases  of  coxa  vara  are  due  to  slight  infiannnatory 
changes  with  softening  at  the  epiphysial  line. 
The  att'ection  is  more  common  in  males  than 
females,  and  is  more  often  unilateral  than 
bilateral. 

The  neck  of  the  fennu-  gradually  yields  until 
the  head  of  the  bone  is  on  a  level  with  or  below 
the  top  of  the  great  trochanter.  The  neck  is 
also  bent  in  such  a  way  as  to  form  a  curve  with 
the  convexity  backwards.  It  is  in  this  class  of 
case  that  the  difficult}'  in  complete  flexion  of  the 
thigh  is  met  with.  In  a  second  A'ariety  of  case, 
namely,  bending  outwards  of  the  shaft  just 
below  the  trochanter,  this  flexion  difficulty  is 
not  encountered. 

Symptoms. — In  adolescence,  without  apparent 
cause,  or  following  slight  injury,  the  patient 
begins  to  limp  and  to  complain  of  fatigue  and 
pain  about  the  attected  joint  on  exertion. 
Shortening  of  the  limb  is  soon  apparent,  and  is 
accompanied  by  elevation  of  the  trochanter 
above  Nelaton's  line.    The  limb  is  sometimes 
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flexed  to  a  few  degree!?,  and  is  often  rotated 
outwards.  Abduction  of  the  limb  is  also  lessened. 
In  fact,  symptoms  may  be  summed  up  as  follows : 
—  Peculiar  stiffness  of  the  hip,  referred  to 
"  growing "  pains ;  the  stiffness  is  worse  on 
rising  after  sitting  for  a  time,  but  is  relieved  by 
complete  rest ;  limping,  if  one  side  is  affected ; 
waddling,  if  both  ;  shortening,  amoiuiting  to  as 
much  as  li  inch  ;  prominence  of  the  trochanters, 
especially  on  flexing  the  thighs  ;  displacement  of 
the  trochanter  above  Nelaton's  line,  and  back- 
wards as  well ;  rotation  outwards  of  the  limb, 
and  eversion  of  the  foot,  limitation  of  inversion 
and  final  loss  of  abduction,  with,  in  an  extreme 
case,  "  scissor-legged  "  progression  and  inability 
to  walk  without  crutches ;  tilting  of  the  pelvis 
and  consecutive  scoliosis.  The  signs  which  are 
absent  are : — Suppuration,  thickening  of  the 
trochanter,  tenderness  on  pressiire,  absence  of 
the  up-and-down  movement  on  traction  charac- 
teristic of  congenital  hip  displacement. 

Diagnosis. — It  is  very  difhcult  to  distinguish 
early  coxa  vara  from  coxitis,  and  the  administra- 
tion of  an  ansesthetic  is  often  called  for,  but 
there  can  be  no  doubt  that  a  small  number  of 
cases  diagnosed  as  incipient  coxitis  prove  to  be 
coxa  vara.  Fracture  of  the  neck  of  the  femur, 
iipper  part  of  the  shaft  or  separation  of  the 
epiphysis,  especially  if  not  seen  until  some  time 
after  the  accident,  may  be  diflicult  of  identifica- 
tion. So  too  may  congenital  dislocation  of  a 
slight  degree,  but  in  the  Rontgen  rays  we  have 
a  most  valuable  means  at  our  command  for 
diagnosis. 

Prognosis. — Complete  rest  quickly  relieves  the 
pain,  and  the  depression  of  the  head  and  neck 
of  the  femur  cease,  and  in  some  cases  the  length 
of  the  limb  may  be  restored  by  traction.  If 
the  deformity  is  left  to  itself,  the  patient  can 
scarcely  hobble  along  on  account  of  the  exceed- 
ing adduction  of  the  limbs. 

Treatment. — In  the  early  stages  entire  rest, 
local  massage,  and  passive  motion  in  the 
direction  of  the  limited  movements  will  effect 
much.  Failing  these,  complete  recumbency 
and  the  employment  of  traction  to  the  limb 
are  of  service.  When  the  depression  of  the 
head  has  apparently  reached  its  limit,  an 
oblique  osteotomy  through  the  great  trochanter, 
with  the  limb  subsequently  pxit  up  at  an  angle 
of  abduction  of  about  25  or  30  degrees,  will 
do  much  to  remedy  the  deformity.  In  those 
cases  in  which  the  bending  is  in  the  shaft  just 
below  the  trochanter  minor,  the  wedge-shaped 
osteotomy  is  of  service.  The  subsequent  use 
of  the  cork  sole  will  be  necessary  on  account 
of  the  shortening  if  the  affection  is  unilateral. 

Deg^eneracy. — The  failure  to  reach  the 
normal  of  healthy  development  as  seen  in  the 
loss  of  that  degree  of  mental  power  and 
physical  completeness  which  is  the  natural 
heritage   of   the    individiial.     See  Insanity, 


Etiology  of  {Degeneracy) ;  Insanity,  its  Nature 
AND  Symptoms  {Insane  Diathesis,  Degeneracy). 

Degenerates.  —  Those  suffering  from 
degeneracy ;  those  who  have  lost,  either  in 
mental  power  or  in  physical  development,  some 
of  their  racial  characters.  See  Hypnotism 
{Therape^itic  Uses  in  Vicious  and  Degenerate 
Children);  Lunacy  (Definition,  "degenerates"); 
Paranoia  {Systematised  Insanity  in  the  De- 
generate).'^ 

Deg^eneration. — A  process  of  decay  or 
disintegration  or  transformation  by  which  the 
life  of  the  cells  of  an  organ  or  tissue  is  interfered 
with  so  that  the  functions  of  the  part  are  less 
perfectly  performed  or  are  not  performed  at 
all ;  strictly  speaking,  the  cells  continue  to  live, 
although  in  a  crippled  condition,  and  are  able 
to  perform  their  functions  in  a  defective  fashion 
or,  perhaps,  to  perform  functions  of  a  lower 
order;  degenerations  are  with  difficulty  separated 
from  infiltrations.  Some  of  the  best  known 
degenerations  may  be  named  :  amyloid  (waxy 
or  lardaceous)  degeneration,  atheromatous, 
calcareous,  caseous,  colloid,  cystic,  fatty,  fibroid, 
fibro-fatty,  granular,  hyaline,  mucoid,  parenchy- 
matous ("cloudy  swelling"),  and  pigmentary 
degeneration. 

Degre  n  e  rat  i  o  n,  N  i  ss  I 's.— The  changes 

which  occur  in  a  nerve  cell  when  the  axon  is  cut, 
such  as  decrease  in  the  chromatin  of  the  nucleus 
with  displacement  of  the  latter  to  one  side,  etc. 
See  Physiology,  Tissues  {Nerve,  Inter-oi-elation- 
shix>  of  Neurons). 

Degreneration,  Reaction  of.— 

When,  in  the  galvanic  stimulation  of  a  muscle, 
separated  from  its  nerve,  the  anodal  closing 
contraction  becomes  much  exaggerated,  it  is 
said  to  give  the  reaction  of  degeneration.  See 
Physiology,  Tissues  {Muscle,  Electrotonus). 

Degflutition.  —  Swallowing.  See  Alco- 
holism {Motor  Variations,  Impairment  of  De- 
glutition) ;  Brain,  Affections  op  Blood-Vessels 
{Paralysis  from  Vascular  Lesions,  Pseudo-lndhar 
Paralysis,  Reflexes) ;  Brain,  Cerebellum,  Affec- 
tions OF  {Tumour,  Difficulty  of  Deglutition)  ; 
Larynx,  Chronic  Infective  Diseases  {Laryngeal 
Phthisis) ;  Lungs,  Gangrene  of  {Deglutition 
Pneumonia);  Muscles,  Diseases  of  {  Irichiniasis, 
Symptoms,  Imp>lication  of  Pharyngeal  Muscles)  ; 
Physiology,  Food  and  Digestion  {Swalloiving). 

Dehiscence. — Splitting  open  or  burst- 
ing, e.g.  the  dehiscence  of  a  Graafian  follicle  in 
the  ovary  during  ovulation.  See  Generation, 
Female  Organs  of  {Ovaries). 

Dehumanisation.  —  The    loss  of 

human  characteristics  (mental  and  physical)  as 
seen  in  the  insane. 
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Deiters'  Nucleus. — Thtnniddle nucleus 
(in  the  pons)  of  the  outer  vestilnilar  nucleus  of 
the  vestibular  root  of  the  eighth  cranial  nerve. 
See  Bhaix,  Physiology  of  {Cravial  Nerves) ; 
Physiology,  Nehvous  System  (Jlfedulla  Oblongata, 
Cerebellvm). 

Dejection. — The  act  of  emptying  the 
howels,  or  the  matters  evacuated  from  them  ; 
also,  mental  depression  (dejectio  animi). 

Delayed  Labour.    See  Labour,  Pre- 

CiriTATK  AMI  l'i;nI,(i\(;EIi  ;  etc. 

Delhi  Boil.    AVe  Furunculus  Orientalis. 

Delig^ation. — The  ligation  or  tying  of 
arteries. 

Deliquium  Animi.  —  Mental  failing; 
fainting ;  defectio  aniuii. 

Deliramentum.  —  Delirium  (derived 
probably  from  de,  fronj,  and  lira,  a  furrow,  and 
meaning,  therefore,  a  deviation  fi-om  the  normal 
standard  of  mental  health) ;  the  French  word 
delirc,  it  is  to  be  noted,  means  mania  as  well  as 
delirium,  thus  delire  aigu  is  acute  mania. 

DeliriantS. — General  cerebral  stimulants, 
causing  mental  excitement,  such  as  belladonna, 
stramoniimi,  hyoscyamus,  alcohol,  tea,  coftec, 
cocoa,  tobacco,  cannabis  indica,  opium,  etc. 
Some  of  these  drugs  have  first  a  stimulant  and 
later  a  depi'essing  or  paralysing  influence,  e.g. 
opium. 

Delirious  Mania.— Synonyjis. — Acvte 

delirio>ifi  mania;  del iri tnii  acutvm;  BelFs  maniei; 
tyjihoiiiania. 

Defi.ihition. — An  acxite  delirium  characterised 
by  precipitate  onset,  rapid  course,  fever,  extreme 
prostration,  and  usually  fatal  issue. 

History.  —  This  disease  was  described  fifty 
years  ago  by  Dr.  Luther  Bell  as  "a  form  of 
disease  resembling  some  advanced  stages  of 
mania  and  fever."  Since  then  numerous  cases 
have  been  reported  in  America,  in  this  country, 
and  on  the  continent.  The  term  acTite  delirious 
mania  has  unfortunately  been  frecjuently  mis- 
applied to  severe  cases  of  mania  or  of  excited 
u\clancholia,  and  in  consecpience  some  observers 
have  been  led  to  doubt  the  existence  of  Pell's 
mania  as  a  distinct  clinical  entity.  This  would 
appear,  however,  to  be  a  mistaken  view,  as  there 
is  abundant  evidence  of  the  existence  of  a  quite 
sharply  characterised  acute  delirious  mania  such 
as  Bell  described. 

Etiology. — Most  of  the  cases  occur  between 
the  ages  of  thirty  and  fifty.  The  patients  are 
frequently  of  neurotic  constitution,  and  the 
symptoms  may  follow  worrj',  over-work,  or 
disappointment.  Other  cases  have  arisen  in 
association  with  pneumonia,  septic  infection, 
insolation,  alcoholism,  and  injury,  especially  of 
the  head. 


Symptoms. — There  is  usually,  if  not  always, 
a  prodromal  stage  during  which  the  patient 
suffers  from  lassitude  and  depression  of  spirits, 
and  often  also  from  insomnia.  The  acute  stage 
of  the  disease  is  entered  on  suddenly,  and  in 
the  course  of  a  few  minutes  the  patient  may 
pass  into  a  state  of  the  wildest  excitement  with 
vivid  hallucinations,  delusions  of  no  fixed  type, 
and  outlireaks  of  great  violence.  He  rushes 
about  gesticulating,  talking,  singing,  laughing, 
crying.  He  refuses  food,  and  is  entirely  sleep- 
less. This  delirious  stage  may  continue  for 
several  days,  mitil  at  length  he  passes  into  a 
condition  of  extreme  jjrostration.  The  move- 
ments become  ataxic,  and  are  interrupted  by 
twitching  and  spasms.  The  talking  is  replaced 
l)y  an  iniintelligible  muttering.  The  tongue  is 
now  found  to  be  covered  with  thick  fur.  Sordes 
appear  iq^on  the  teeth.  The  pulse  is  quick  and 
feeble.  The  temperature  is  found  to  be  from 
four  to  six  degrees  above  the  normal.  The 
whole  aspect  of  the  patient  is  that  of  profound 
nervous  exhaustion.  The  appearance  of  this 
typhoid  stage  is  very  characteristic,  and  sug- 
gested the  name  typhomania  oi'iginally  applied 
to  the  disease  by  Bell, 

The  early  excitement,  the  want  of  food,  and 
the  want  of  sleep  residt  in  rapid  wasting  of  the 
body,  which  may  become  quite  extreme  under 
the  drain  of  a  colliquative  diarrluea  which  some- 
times sets  in.  Perspiration  is  often  profuse, 
and  eruptions,  pustular,  bullous,  or  petechial, 
may  be  present.  The  urine  is  scanty,  high- 
coloured,  and  may  be  alV)uminous.  (Jradually 
the  patient  sinks  into  deep  coma,  and  death 
takes  place  in  from  three  days  to  three  weeks 
from  the  onset  of  the  delirium.  In  the  rare 
cases  that  i-ecover,  the  patient  does  not  become 
comatose,  but  passes  through  a  prolonged  con- 
valescence, regaining  his  bodily  and  mental 
health  very  slowly,  and  often  imperfectly. 

Prognosis. — As  already  stated,  the  disease  is 
usually  fatal,  but  the  mortality  is  variously 
stated  by  different  writers.  AVhen  death  does 
not  occur  a  good  deal  of  mental  feebleness, 
amounting  even  to  complete  dementia,  may  be 
left  behind. 

Pathology . — The  principal  anatomical  changes 
are  congestion  of  the  meninges  and  of  the  cere- 
bral cortex,  and  occasionally  areas  of  softening. 
Punctate  ha,'morrhages  are  present,  and  leuco- 
cytes and  red  blood-corpuscles  are  found  in  the 
jjerivascidar  spaces. 

The  disease  appears  to  be  an  acute  infection. 
Organisms  have  been  isolated  from  fatal  cases. 
Rasori,  for  example,  obtained  from  an  area  of 
softening  in  a  fatal  case  pure  cultures  of  a  small 
bacillus  with  roimded  ends  which  grew  in  the 
ordinary  culture  media  at  the  teuqierature  of 
the  body,  or  of  the  room,  and  which  was  stained 
b}-  the  ordinary  aniline  dyes,  but  not  by  Gram's 
method.  Babbits  inoculated  beneath  the  dura 
died  in  two  days  ;  beneath  the  skin,  in  four  to 
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six  days ;  and  in  both  cases  cerebral  congestion 
and  osdema  were  found. 

Diagnosis. —  The  clinical  history  of  Bell's 
mania  differs  considerably  from  that  of  ordinary 
acute  mania  or  excited  melancholia,  though  some 
difficulty  may  be  experienced  in  diagnosis  during 
the  period  of  excitement.  The  precipitate  on- 
set, the  extraordinary  intensity  of  the  symptoms, 
the  rapid  changes  in  the  type  of  the  delusions 
and  hallucinations,  and  the  fever  are  points  of 
importance.  Greater  difficulty  in  diagnosis  is 
sometimes  presented  by  other  febrile  diseases 
associated  with  delirium.  The  delirious  stage 
of  Bell's  mania  is  sometimes  of  very  brief 
duration,  and  the  patient  quickly  passes  into 
the  condition  of  prostration,  to  which  the  term 
"  typhoid  "  has  been  applied.  In  this  condition 
the  case  is  readily  mistaken  for  one  of  typhoid 
fever,  but  a  consideration  of  the  history,  ex- 
amination of  the  patient,  and  the  use  of  Widal's 
test  should  lead  to  a  correct  diagnosis.  Acute 
pneumonia  with  delirium,  and  uraemia  with 
maniacal  sjnnptoms,  may  give  rise  to  difficulty 
in  diagnosis.  The  disease  can  hardly  be  mis- 
taken for  delirium  tremens.  A  febrile  delirium 
occasionally  occurs  in  association  with  malarial 
poisoning. 

Treatment. — The  treatment  of  this  disease 
cannot  readily  be  carried  out  in  a  private 
house,  as  the  patient  during  the  early  stage 
is  excessively  noisy  and  often  violent.  The 
patient  is  best  kept  by  himself  in  a  large,  cool, 
darkened  room,  and  nursed  by  experienced 
attendants.  He  should  be  kept  in  bed,  his 
movements  being  limited  by  the  use  of  a 
restraining  sheet.  Forced  feeding  with  con- 
centrated fluid  nourishment  at  short  intervals 
is  essential.  iSome  writers  recommend  the 
administration  of  a  calomel  purge  at  the  outset. 
None  of  the  hypnotic  drugs  seem  to  give  very 
satisfactory  results.  Opium  is  considered  dan- 
gerous. Hyoscine  is  sometimes  useful  in  limit- 
ing the  excessive  muscular  activity,  but  must 
be  used  with  great  caution.  Several  writers 
strongly  recommend  the  use  of  ergotin.  Alcohol 
should  not  be  used  in  the  earlier  stages,  but 
may  prove  of  great  value  when  the  pulse  is 
failing. 

In  cases  where  recovery  is  taking  place, 
careful  nursing  for  a  prolonged  period  is 
necessary,  and  the  patient  must  be  guarded 
very  carefully  from  all  excitement  and  fatigue, 
such  as  is  entailed  by  too  early  visits  from 
friends.  After  recovery  the  patient  should, 
if  possible,  go  to  live  quietly  in  the  country  or 
at  the  sea-side,  and  refrain  entirely  from  mental 
work  for  at  least  a  year. 

Delirium.  See  also  Alcohol  {Acute 
Alcoholic  Intoxication) ;  Alcoholic  Insanity 
{Delirium  Tremens) ;  Alcoholism  {Delirium 
Tremens) ;  Aorta,  Thoracic,  Aneurysm 
{Symptoms);   Brain,   Affections   op  Blood- 


Vessels  {Ancemia,  HypercBviia,  (Edema); 
Brain,  Inflammations  {Acute  Encephalitis); 
Chorea  {Choreic  Insanity,  Acute  Delirium) ; 
Deliramentum  ;  Delirious  Mania  ;  Delirium 
Tremens;  Fractures  {Constitutional  Symjjtoms, 
Delirium) ;  Heart,  Myocardium  and  Endo- 
cardium {Symptomatology,  Cerebral  Symptoms) ; 
Heart,  Myocardium  and  Endocardium  {Pulse 
in  Muscle  Failure,  Delirium  Cordis)  ;  Hysteria 
{Convtdsions,  Period  of  Delirium) ;  Insanity, 
Pathology  op;  Insanity,  Nature  and  Symptoms; 
Labour,  Precipitate  and  Prolonged  {Obstructed 
Labour);  Measles  {Syjnptoms,  Delirium); 
Meningitis,  Tuberculous  and  Posterior  Basic 
{Symptoms) ;  Morphinomania  and  Allied  Drug 
Habits  {Paraldehyde);  Pneumonia,  Clinical 
{Symptoms,  Treatment) ;  Puerperium,  Patho- 
logy {Insanities,  Clinical  Varieties) ;  Senile 
Insanity  {Delirium  of  Collapse) ;  Trades, 
Dangerous  {Lead-Poisoning) ;  Typhoid  Fever 
{Synqjtoms,  Nervous  System) ;  Typhus  Fever 
{Period  of  Advance,  Symptoms). 

Delirium  Grandiosum.  —  Mono- 
mania of  Grandeur ;  General  Paralysis. 

Delirium   Mussitans.  —  Muttering 

or  quiet  delirium. 

Delirium  Tremens.  See  also  De- 
lirium and  Cross  References. — Delirium  tremens 
{mania  a  potu)  is  essentially  an  insanity  of  short 
duration,  occurring  in  the  course  of  chronic 
alcoholism,  and  due  not  to  the  direct  action  of 
alcohol  on  the  nervous  system,  but  to  nutritive 
changes  brought  about  by  usually  long-continued 
alcoholic  abuse.  It  is  characterised  not  only  by 
temporary  mental  alienation,  but  by  disturbances 
at  a  lower  level  indicated  by  motor  and  sensory 
symptoms. 

Symptoms. — The  onset  of  the  attack  is  fre- 
quently determined  by  a  temporary  excess,  or 
may  be  precipitated  by  the  occurrence  of  an 
accident  or  the  supervention  of  some  acute 
illness  such  as  pneumonia.  The  patient  will 
almost  always  be  found  to  be  a  confirmed  tippler, 
although  it  not  infrequently  happens  that  he 
has  seldom  or  never  been  actually  drunk. 

At  the  outset  of  the  attack  the  patient  often 
complains  of  sleeplessness  at  night.  He  suffers 
from  great  distaste  for  food,  and  often  for  a  few 
days  for  drink  also.  His  movements  are  noticed 
to  be  markedly  tremulous.  In  conversation  he 
is  apt  to  be  somewhat  incoherent,  and  his  atten- 
tion is  difficult  to  fix.  The  acuter  symptoms 
frequently  come  on  at  night.  He  becomes  ex- 
tremely restless,  and  is  the  subject  of  a  busy 
delirium  in  which  he  wanders  about  the  room 
moving  the  chairs  or  arranging  the  bedclothes, 
talking  constantly  the  while.  He  is  very  sus- 
picious, and  frequently  looks  behind  the  curtains 
or  under  the  bed  to  see  if  anything  likely  to 
hurt  him  is  concealed  there.  Visual  hallucina- 
tions appear,  usually  of  a  terrifying  nature, 
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whence  the  disease  has  acquired  its  pniiular 
name  of  the  "horrors."  The  terror  inspired 
may  be  so  great  as  to  lead  liim  to  jump  out  of 
the  window  or  run  into  the  street  half  naked. 
Auditory  hallucinations  are  less  constant,  but 
are  not  rare. 

The  tongue  is  moist,  tremulous,  and  covered 
with  a  thick  whitish-yellow  fur.  The  jiulsc  is 
rapid  and  soft.  The  temperatiu'e  is  usually 
modei-ately  raised. 

After  a  few  days,  in  a  mild  case,  the  symptoms 
gradually  subside,  and  sleep  and  appetite  return. 
The  tremor  persists  for  a  few  days  longer.  In 
severe  cases  the  course  of  the  disease  is  more 
protracted,  the  insomnia  persists,  the  distaste 
for  food  is  aggravated  and  may  be  associated 
with  troublesome  vomiting,  exhaustion  becomes 
extreme,  and  death  may  occur  from  heart  failure. 
In  other  cases  again  the  acute  symptoms  pass 
oft]  but  the  patient  remains  for  a  time  the 
subject  of  hallucinations,  or  of  insanity  with 
melancholic  delusions.  After  repeated  attacks 
the  brain  becomes  more  and  more  enfeebled 
until  a  condition  of  dementia  is  reached. 

Prognosis. — In  a  sti'ong  patient  with  a  healthy 
constitution  recovery  is  the  rule.  In  all  cases 
the  strength  of  the  patient,  his  history  as  to 
intemperance  and  previous  attacks,  and  the 
severity  of  the  attack,  have  to  be  taken  into 
account.  An  attack  in  which  the  patient  im- 
agines he  sees  small  olijects  such  as  spiders  or 
beetles  about  the  bed  is  apt,  other  things  being- 
equal,  to  be  more  grave  than  one  in  which  he 
sees  larger  objects  such  as  cats  and  dogs.  Where 
no  history  of  long-continued  intemperance  can 
be  obtained,  the  presence  of  peripheral  neuritis, 
indicated  by  extreme  tenderness  of  the  calves  on 
deep  pressure,  will  tell  its  own  tale.  All  patients 
must  be  examined  carefully  for  evidence  of  acute 
disease,  particularly  pneumonia,  the  symptoms 
of  which  are  sometimes  latent. 

Treatment. — Delirium  tremens  being  a  self- 
limited  disease  resulting  often  in  extreme 
exhaustion,  the  principal  indications  for  treat- 
ment are  to  maintain  the  strength  and  to  procure 
sleep.  The  former  is  best  carried  out  by  keep- 
ing the  patient  in  bed,  and  administering  easily 
assimilable  nourishment  —  milk,  strong  soups, 
etc. — at  short  intervals.  Every  effort  should 
be  made  to  keep  the  patient  in  bed  by  per- 
suasion, but  in  cases  with  very  great  excitement 
and  violence  it  is  better  to  resort  to  mechanical 
restraint  than  to  permit  prolonged  struggling 
between  the  patient  and  his  attendants. 

As  to  procuring  sleep,  it  has  to  be  remembered 
that  in  a  mild  case  sleep  will  tend  to  come 
naturally  in  the  course  of  three  or  four  nights, 
and  it  is  not  advisable  to  push  the  use  of  hyp- 
notics too  early.  Nevertheless,  in  the  majority 
of  cases  the  early  excitement  can  be  (juickly  re- 
duced, the  restlessness  and  consequent  nnistndar 
exhaustion  diminished,  and  the  coming  of  sleep 
hastened  by  the  judicious  use  of  hypnotic  drugs. 
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although  it  cannot  be  claimed  for  them  that 
they  cut  short  the  disease.  As  to  tlie  drugs  to 
be  used,  a  combination  of  chloral  and  Ijromide 
of  soda  judiciously  administered  and  with  due 
regard  to  the  efl'ect  obtained  will  be  found  per- 
fectly satisfactory  in  most  cases.  Opium  was  at 
one  time  far  more  used  than  at  pi'esent.  Most 
of  the  newer  hypnotics  liave  been  extensively 
tried  during  recent  years. 

Alcohol  should  be  avoided  as  much  as  possible 
in  the  treatment  of  delirium  tremens.  Still  it 
is  of  value  in  a  few  severe  cases  with  marked 
prostration,  and  especially  in  such  cases  when 
complicated  with  pneumonia. 

After  recovery  from  the  immediate  attack 
further  treatment  is  indicated  on  the  lines  laid 
down  in  the  article  "  Alcoliolism." 

Delivery,  aw  Labour,  Diagnosis  and 
Mechanism  {Trau^verife  Licx,  Spontaneous  De- 
livery); Lahour,  Management  {A  fter  Delivery) ; 
Labour,  Precipitate  and  Prolonged  ;  Labour, 
Faults  in  the  Passenger;  Labour,  Injuries 
to  the  Generative  Organs;  Labour,  Opera- 
tions (Induction,  of  Freniature  Labour)  ;  Medi- 
cine, Forensic  {Delivery,  Signs  of) ;  Pregnancy, 
Affections  and  Complications;  Pregnancy, 
HAEMORRHAGE  {Forced  Delivery)  ;  Puerperium, 
Physiology  {Evitlences  of  Recent  Delivery) ; 
Puerperium,  Phvsiolo(;y  (J/an'ii/e//ient). 

Delphine.  See  Alkaloids  {Deljihinina); 
Sta\ isAcjii.i;  Semina. 

Delta.  — The  fourth  letter  of  the  Greek 
aljiliabet  (A)  ;  the  capital  (A)  is  used  as  a  sign 
for  the  freezing-point  of  the  urine  in  cryoscopy, 
and  the  small  letter  (o)  for  that  of  the  blood. 
See  Cryoscupv. 

Deltoid  Muscle.  <SVe  Muscles,  Trau- 
matic Affections  {Rupture) ;  Shoulder,  Dis- 
eases AND  Injuries  ov  {I'anil y^is  af  tJie  Deltoiil). 

De  lunatico  inquirendo.— An  in 

quisition  in  lunacy  :  auth<irity  to  inquire  into 
tlie  mental  state  of  any  one  by  a  writ  from  the 
High  Court  of  Chancery.  See  Lunacy  {Lunney 
Laics,  C/iaiicrry  Liniafirs). 

Delusional  Insanity.  See  Insanity, 

NaTUI!E  ami  SVMPI'dMS  {Tyjns  of  Upisodic 
Insanity,  Delusional  Stupor  and  Insanity);. 
Paranoia.  See  also  Chorea  {Choreic  Insanity, 
Delusional)-.  Climacteric  Insanity  (Clinical 
Fornix,  Del usional). 

Delusions.  See  Alcoholic  Insanity 
{Clinical  Types);  Climacteric  Insanity  (/wsawe 
Delusions)  ;  Insanity,  Nature  and  Symptoms 
(Systematic  Delusions,  Fixed  and  Frogressive 
Delusions)  ;  Nerves,  Multiple  Peripheral 
Neuritis  {Symptoms,  Fsychic.al) ;  Paranoia 
(Frogressive  Syste/natised  Insau/ty). 
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Dementia,. — Dementia  was  at  one  time 
employed  almost  as  if  it  were  a  synonym  of 
insanity ;  but  now  it  has  a  more  restricted 
meaning,  signifying  the  morbid  psychical  state 
in  which  there  is  enfeeblement  (or  absence)  of 
intellect  and  will.  It  is  always  acquired,  and 
on  this  account  the  term  dementia  congenita  as 
a  synonym  for  idiocy  is  an  incorrect  iise  of  the 
word.  Several  varieties  are  enumei-ated,  among 
which  may  be  named  dementia  agitata,  dementia 
afFectata,  dementia  alcoholic,  dementia  apathica, 
dementia  apoplectica,  dementia  choreica,  de- 
mentia chronic,  dementia  epileptic,  dementia 
paralytica,  dementia  senilis,  dementia  toxica. 
These  names  explain  themselves.  See  also 
Adolescent  Insanity  {Primary  Dementia  and 
Dementia  Attonita)  ;  Alcoholic  Insanity  {Per- 
manent  Dementia) ;  Brain,  Tumours  of  {Diagno- 
sis) ;  Chorea  {Hereditary  Adult  Chorea,  Diagno- 
sis) ;  General  Paralysis  {Synonijms,  Dementia 
Paralytica) ;  Insanity,  Pathology  of  {Changes 
in  Cortical  Nerve  Cells) ;  Insanity,  Nature  and 
Symptoms  {Biology  of  Conscioiisness)  ;  Insanity, 
Nature  and  Symptoms  {Primary  Dementia) ; 
Memory  in  Health  and  Disease  {Progressive 
Amnesias) ;  Mental  Deficiency  {Develojymental 
Cases,  Syphilitic) ;  Paranoia  {Progressive  Sys- 
tematised  Insanity) ;  Senile  Insanity  {Simple 
Dementia,  Complicated  Dementia). 

DemiSSiO  Animi. — Depression  of 
spirits. 

Demme'S  Bacilli.  See  Skin,  Bac- 
teriology OF  {Bacteria  identified  with  various 
Diseases,  Erythema  Nodosiun). 

Demodex     Folliculorum.  See 

Parasites  {Anthropods,  Arachnoidea,  Acarina, 
Demodex) ;  Scabies  or  the  Itch  {Other  Acari, 
Demodex). 

Demography. — A  word  recently  intro- 
duced, signifying  the  life  conditions  of  com- 
munities or  nations  as  revealed  by  statistics  of 
births,  marriages,  deaths,  prevalent  diseases, 
etc.    See  Vital  Statistics. 

Demonomania.  —  Religious  melan- 
cholia in  which  there  are  delusions  of  possession 
by  evil  spirits ;  demoniac  possession ;  demono- 
pathy.  See  Insanity,  Nature  and  Symptoms 
{Melancholia). 

Demorphinisation.   See  Morphino- 

mania  {Treatment  by  withdrawal  of  the  drug, 
sudden  or  gradual,  or  hy  svhstitution  of  another 
drug). 

Demulcents. — Substances  which  have 
a  soothing,  lenitive,  and  protective  effect,  such 
as  acacia,  gelatin,  glycerin,  honey,  starch, 
tragacanth,  and  white  of  egg. 

Dendrites.  See  Physiology,  Tissues 
{Nerve). — The  branching  processes  which  form 


a  network  in  close  proximity  to  a  nerve  cell  -, 
they  do  not  include  the  axon,  but  arise  from 
the  other  processes  or  dendrons. 

DendriticUl  Ce  r.  — A  peculiar  branched 
(or  ti'ee-like)  ulcer  seen  on  the  cornea.  See 
Cornea  {Bulhms  Affections,  Dendritic  Ulcer). 

Dengue. 

Definition     ......  300 
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See  also  Epidemiology'  {Seasonal  Fluctuations). 

Synonyms. — Dandy,  Breahbone,  Three  days' 
fever,  Abu  rokab,  Kidinga  pepo,  Sca7-latina  rheu- 
matica,  etc. 

Definition. — A  specific  disease,  severe  but 
not  dangerous ;  usually  distinguished  by  fever 
of  sudden  onset,  intense  muscular  and  joint 
pains,  and  later  a  rubeoloid  eruption.  Endemic 
in  some  countries,  it  usiially  occurs  in  regional 
epidemics,  and  since  originally  recognised  (1779) 
has  thrice  assumed  pandemic  proportions. 

Geographical  Distribution. — Among  East- 
ern countries,  Arabia,  China,  and  particularly 
India  and  the  island  countries  adjoining,  are 
subject  to  its  visitations. 

Epidemics  in  limited  parts  have  occurred  on 
all  sides  of  Africa,  except  the  extreme  south, 
and  in  Egypt  and  Zanzibar  especially. 

In  Europe  its  outbreaks  have  been  confined 
to  Spain,  Greece,  and  Asia  Minor. 

In  the  Western  Hemisphere  the  list  includes 
Bermuda,  the  West  Indies,  Southern  States, 
parts  of  South  America,  and  even  as  far  south 
as  Tahiti.  It  has  also  reached  Sydney  and 
Brisbane  in  Australia. 

Sporadic  cases  are  reported  by  Sandwith  in 
Egypt,  and  also  occur  in  Arabia,  Zanzibar, 
Bermuda,  West  and  East  Indies,  and  Honduras. 
In  some  of  these  the  disease  was  apparently  first 
introduced  during  an  epidemic  period. 

Etiology.  —  In  suddenness,  rapid  difFusion, 
and  the  enormous  proportion  (sometimes  as 
great  as  four-fifths)  attacked  in  a  community, 
dengue  has  no  equal  except  influenza.  Again, 
in  dependence  on  temperature  and  altitude  it 
resembles  yellow  fever,  which  in  some  places  it 
has  closely  preceded  or  followed,  in  the  latter 
event  reproducing,  according  to  Smart,  the 
features  of  the  milder  cases. 

Essentially  a  disease  of  the  tropics,  and  usually 
selecting  there  the  hot  season,  its  ordinary  limits 
are  given  by  Manson  as  3247  N.  and  23-23  S. ; 
yet  in  warm  weather  epidemics,  always  checked 
by  winter,  have  extended  to  Southern  Europe 
and  Philadelphia. 

Coast  and  river  districts  and  low  levels  suffer 
far  more  severely  than  inland  parts  and  high 
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altitudes,  perhaps  a  result  of  freer  conuuiinica- 
tion,  a  possibility  supported  by  the  fact  that 
towns,  particularly  the  dirty,  overcrowded  parts, 
usually  provide  the  startin;j;-point  and  chief  field 
for  its  outbreaks.  Additional  evidence  that  it 
is  comnuuiicaltle  is  foinid  in  the  numberless  in- 
stances recorded  of  direct  conveyance  of  infection, 
the  particular  liability  of  immediate  attendants 
on  the  sick,  and  in  its  advance  along  the  trade 
routes. 

All  ages  and  Ijoth  sexes,  too,  seem  equally 
susceptible,  and  although  coloured  people  have 
occasionally  suffered  least,  they  evidently  possess 
no  iinniiniity. 

vVlthough  no  organism  has  yet  Ijccn  definitely 
proved  to  l)e  the  cause,  ]\l 'Laughlin  fomid  in 
the  blood  of  twenty  patients,  without  exception, 
a  micrococcus  possessing  unique  biological  char- 
acteristics, and  succeeded  in  cultivating  it  in 
media  and  in  blood  ;  he  was,  however,  unable 
to  investigate  further. 

Whatever  be  the  value  of  his  researches,  the 
striking  resemblance  in  mode  of  spread  which  the 
foregoing  facts  show  that  it  bears  to  other  dis- 
eases of  proved  parasitic  origin  strongly  suggest 
a  like  cause — an  organism  dependent  for  its 
highest  activity  upon  high  temperature,  low 
levels,  lack  of  air-space,  dirt,  and  overcrowding. 
One  cannot  doubt  its  being  comnuuncablc,  but 
its  occurrence  in  epidemic  form  may  depend 
upon  these  other  factors,  a  supposition  favoured 
by  the  immunity  enjoyed  in  1871-72  by  ships  of 
the  Indian  S([uadron  in  free  communication  with 
infected  ports,  and  liy  the  fact  that,  although 
actually  introduced  into  some,  only  isolated 
cases  occurred.  Together  with  the  short  in- 
cubation (a  few  hours  to  five  days),  it  would 
largely  explain  the  chief  arguments  against  its 
infectious  nature,  namely,  the  large  proportion 
almost  simultaneously  attacked,  dependence  on 
local  conditions,  and  presence  of  sporadic  cases 
before  epidemics. 

Clinical  Features. — The  patient  is  often 
attacked  with  absolute  suddenness,  and  almost 
at  once  prostrated,  but  sometimes  premonitions, 
such  as  malaise,  painful  twinges,  gastric  un- 
easiness, thirst,  headache,  or  lassitude,  precede 
the  onset  by  some  hours — more  frequently,  in 
Maclean's  opinion,  towards  the  end  of  an  out- 
break. 

Headache,  severe,  perhaps  paroxysmal,  and 
associated  with  a  sense  of  fulness  in  the  skull, 
rapidly  increasing  fever,  and  usually  severe 
pains,  usher  in  the  attack.  The  first  intimation 
is  not  infre(juently  given  by  twinges  in  a  finger 
or  elsewhere,  thence  rapidly  extending  to  otlier 
parts  of  the  body. 

Pain  and  sense  of  fulness  in  the  eyes,  which 
become  injected  and  ferrety,  aching  in  the  loins, 
and  great  susceptibility  to  external  air,  though 
rarely  definite  chills  or  rigors,  are  also  com- 
plained of.  The  skin  is  hot,  with  occasional 
fugitive  perspirations,  and  the  face  suffused 


with  a  deep  flush,  disappearing  momentarily  on 
pressure,  and  often  attended  by  puffy  swelling. 
This,  which  is  not  invariable,  and  is  usually 
transient,  constitutes  the  initial  eruption,  and 
may  extend  over  part  or  most  of  the  l)ody. 
With  it  the  buccal  mucous  membrane  is  fre- 
quently involved,  reddened,  congested,  or  even 
superficialljr  ulcerated,  resulting  in  soreness  of 
mouth  and  throat.  Throughout  the  entire  ill- 
ness anorexia  is  a  prominent  symptom,  while 
gastric  uneasiness,  nausea,  or  vomiting  are  often 
present,  esi^ecially  after  ingestion  of  unsuitable 
food. 

The  tongue  is  coated  or  clean,  with  red  edges 
and  enlarged  papilla;,  the  bowels  are  usually 
confined,  and  the  urine  is  scanty  and  high- 
coloured,  though  rarely  albuniinous. 

The  pulse  is  rapid  or  little  affected,  and  the 
respirations  are  hurried  from  pain  and  fever. 

The  temperature  rapidly  rises,  perhaps  as 
high  as  103"  to  105°  F.  or  more,  but  declines 
quickly — to  find  it  maintained  above  102"  being 
in  Fayrer's  experience  exceptional.  Previous 
disease,  such  as  malaria,  may  modify  this,  like 
other  symptoms,  by  increasing  its  severity  and 
persistence  and  making  it  more  ague-like. 

By  giddiness,  pain,  and  faintness  the  patient 
is  soon  completely  prostrated,  and  his  sufferings 
are  increased  by  his  extreme  restlessness.  No 
posture  is  comfortable,  while  every  movement 
causes  increased  torment. 

Marked  nervous  symptoms  are  rare,  V)ut  con- 
vulsions occasionally  mark  the  onset  in  children, 
and  at  the  extremes  of  life  resolution  may  be 
attended  by  great  depression.  Insomnia,  too, 
is  a  common  feature  ;  delirium  may  accompany 
high  fever,  and  temporary  loss  of  smell  or  taste 
has  at  times  been  noted. 

The  pains  experienced  may  be  hitermittcnt  in 
character  and  referred  to  muscles,  bones,  and 
joints.  There  is  often  an  uneasy  stiffness,  un- 
affected by  passive  movement,  but  acutely  painful 
on  any  nuiscular  contraction,  worse  too  after  rest, 
and  frequently  combined  with  a  sense  of  powerless- 
ness.  There  may  be  neuralgic,  dull,  aching,  or 
boring  pain,  most  noticeable  in  the  morning, 
sometimes  metastatic,  and  jjossibly  accompanied 
by  swelling  of  joints. 

Second  Stage.  —  This  first  stage  terminates 
after  one  to  three  days,  gradually,  or  more  often 
by  crisis,  marked  by  profuse  sweating  and  diuresis. 
Bilious  diarrhea  and  ha}morrhages  may  also  occur 
now  or  earlier,  particularly  epistaxis,  which  has 
a  great  effect  on  the  headache.  With  fall  or 
remission  of  temperature  the  pains  abate  and 
the  iDatient  feels  well,  though  debilitated  and 
perhaps  subject  to  "  reminders,"  such  as  twinges, 
anorexia,  languor,  and  irritability. 

Third  Stage.— Yroni  the  fourth  to  the  eighth 
day  of  illness  the  terminal  eruption  appears, 
sometimes  attended  by  slight  transient  return 
of  fever,  and  the  pains  recur  with,  at  times, 
greater  intensity  than  before.    This  eruption  is 
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extremely  variable,  and  may  be  scarlatinal,  rubeo- 
loid,  or  urticarial ;  it  is  usually  present  to  some 
extent.  Tingling,  itching,  and  numbness  of 
the  lingers  often  foreshadow  its  appearance  on 
the  palms — its  frequent  starting-point.  It  may 
begin  there  as  small  red  spots,  disappearing  on 
pressure,  which  gradually  coalesce  and  perhaps 
spread  all  over  the  body ;  in  some  cases  com- 
bined with  swelling. 

Though  generally  most  profuse  on  hands  and 
knees,  the  face  may  be  first  affected,  as  in 
Christie's  cases ;  it  fades  in  order  of  appearance. 
A  branny  desquamation,  often  trifling,  practically 
always  follows  it.  This  begins  in  about  three 
days,  and  may  persist  for  several ;  it  is  accom- 
panied in  many  cases  by  intolerable  itching. 

The  eruption  usually  disappears  in  twenty- 
four  hours,  though  it  may  persist  two  or  three 
days,  and  fever,  if  present,  is  likewise  transient 
and  very  slight. 

At  the  commencement  of  this  stage,  swelling 
of  the  cervical,  inguinal,  and  axillary  glands  not 
uncommonly  occurs,  if  it  has  not  done  so  before. 
At  Zanzibar  the  occipital  glands  were  always 
involved.  The  already  noted  buccal  congestion 
and  swelling  of  joints  may  also  make  their 
appearance  now,  and  rarely,  ptyalism,  orchitis, 
or  angina. 

Varieties  occxir  in  separate  outbreaks  and 
different  localities,  the  cases  differing  in  severity 
and  in  the  period  of  incidence,  relative  promi- 
nence, or  even  existence  of  certain  features,  such 
as  swellings  of  joints  and  glands,  pains,  hajmor- 
rhages,  eruptions,  or  the  occurrence  of  relapses. 

For  instance,  in  Calcutta,  in  1853,  the 
characteristic  pains  were  infrequent,  and  the 
buccal  mucous  membrane  was  prominently 
involved. 

In  mild  cases,  too,  the  course  may  be  very 
short  and  all  symptoms  absent,  except  perhaps 
slight  fever  and  eruption. 

True  relapses  occiu",  sometimes  due  to  indiscre- 
tions in  diet  or  exposure. 

Serious  complications,  excepting  rare  hyper- 
pyrexia and  mild  inflammation  of  serous  mem- 
branes, are  hardly  ever  seen  unless  from  previous 
disease. 

Sequelae. — With  desquamation  the  pains  may 
vanish,  but  in  many  cases  they  persist  in  one 
or  more  joints  and  adjacent  tissues,  or  perhaps 
return  after  an  interval  of  days  or  weeks.  They 
often  trouble  the  patient  for  a  considerable  time, 
possess  many  of  the  features  seen  in  the  acute 
stage,  and  are  specially  liable  to  occur  in  elderly 
people.  The  shoulders,  wrists,  knees,  and  feet 
are  the  parts  more  commonly  involved. 

Some  debility,  with  antemia  and  anorexia,  is 
usual  after  severe  attacks,  and  insomnia,  swollen 
glands,  and  furunculosis  are  not  infrequent 
sequelce. 

Diagnosis  is  only  difficult  in  sporadic  cases  or 
in  the  presence  of  concurrent  epidemics  of  in- 
fluenza or  yellow  fever.    Hamilton  West  demon- 


strates its  resemblance  to  mild  attacks  of  the 
latter,  which  he  considers,  however,  distinguished 
by  the  different  course,  the  greater  frequency  of 
jaundice,  alliuminuria,  and  hremorrhage,  and 
absence  of  the  characteristic  eruption. 

From  influenza  its  distinction,  at  times  a 
difficult  task,  is  aided  by  infrequency  of  compli- 
cations, the  season  of  3'ear,  and  the  pains,  erup- 
tion, and  desquamation. 

Some  of  these  features,  together  with  epi- 
demic prevalence,  distinguish  it  from  rheuma- 
tism, and,  aided  by  geographical  distribution, 
from  measles  and  scarlatina,  while  in  malarious 
countries  blood  examination  is  valuable  for 
doubtful  sporadic  cases. 

Prognosis  is  always  favourable,  unless  in 
patients  already  greatly  debilitated,  but  by  its 
effects  dengue  may  predispose  to  other  illness. 
Charles  describes  a  rare  pernicious  type,  witli 
oedema  of  lungs,  cyanosis,  coma,  and  hyper- 
pyrexia, as  occurring  in  Calcutta. 

Treatment. — As  the  disease  must  run  its 
course,  this  nmst  be  directed  towards  (1)  limit- 
ing its  diff'usion,  (2)  avoidance  of  complications 
and  sequehc,  and  (.3)  relief  of  symptoms. 

As  complete  isolation  as  possible  in  clean,  well- 
warmed,  and  ventilated  rooms,  easily  digestible 
nutritious  diet,  a  simple  diaplioretic,  rest  and 
warmth  for  all  stages  will  best  attain  these  ends, 
but  can  rarely  in  this  disease  be  thoroughly 
carried  out.  Purgatives  and  emetics  should, 
from  the  distressing  movement  they  occasion, 
be  given  only  if  specially  indicated. 

For  high  temperature,  sponging,  or,  in  the 
rare  event  of  hyperpyrexia,  ice  and  quinine 
hypodermically  should  be  made  use  of,  while 
gastric  irritability  is  allayed  by  ice  to  suck, 
effervescents,  and  the  usual  remedies.  Quinine 
is  indicated  in  cases  complicated  by  malaria. 
An  ice-cap  and  nmstard  pediluvia  are  of  value 
in  relieving  headache,  orantipyrin  and  phenacetin 
may  be  given.  These  drugs  will  also  relieve 
the  rheumatic  pains,  others  recommended  for 
the  purpose  being  belladonna  and  salophen, 
while  locally  small  sinapisms  and  liniments 
containing  chloroform  may  be  applied.  If 
very  obstinate,  however,  opium  must  be  pre- 
scribed. 

Warm  baths  and  camphorated  oil  help  to> 
allay  itching,  while  debility  and  anaemia  demand 
the  administration  of  stimulants,  iron,  and  tonics.. 
For  the  rheumatic  sequelai,  tonics,  salicylates, 
and  potassium  iodide,  with  massage  and  faradism,. 
have  been  advocated.  Complete  change  of  climate 
may  be  necessary. 

Denida,tion.  —  The  separation  of  the 
superficial  part  of  the  uterine  mucosa  during 
menstruation  ;  it  is  then  supposed  to  break  down 
and  be  thrown  off.  If,  on  the  other  hand,  a 
fertilised  ovum  is  implanted  on  it,  it  forms  for 
the  ovum  a  nidus  or  nest,  and  grows  into  the 
decidual  membranes. 
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Denitrification.    See  Micro-Organ- 

ISMS  {Feriiientdtivn  unil  l')i1refaction). 

Denman's  Spontaneous  Evolu- 
tion.— A  sort  of'  riatiiriil  version  occurring'  at 
or  above  the  brim  of  the  pelvis  in  cases  of 
transverse  presentation  ;  often  confused  with 
Douglas'  form  of  spontaneous  delivery.  See 
LA]i(jUK,  DiAtiNOSis  AND  Mechaxism  (Transverse 
Liet^,  Sj/ontditeo/is  Delivery). 

Dental    Caries.     See  Teeth  {Dental 

Cdi-iex).       Sre    <ihi)    XosE,    ACCESSORY  SlN'USES, 

Inflammation  of  {Etioloepj). 

Dental  Necrosis.  See  Teeth  {Dental 
Necrosix). 

Dentals.  See  Physiology,  Kbspiration 
{Vi)iri\  Spetrh,  Crjnsonant  Sounds,  Dentals). 

Dentate  Nucleus.  See  Physiology, 
Nervous  System  {Cerebellum,,  Structure). 

Dentifrice.  —  A  substance,  usually  a 
powder  (or  a  liipiid),  used  for  cleansing  the 
teeth.    See  Teeth  {Dental  Caries,  Prevention). 

Dentigrerous  Cyst.— A  cyst  contain 

ing  teeth;  a  dermoid  cyst.  See  Mouth,  Dis- 
eases of  the  Jaw  {Tumonrs  of  the  Jaw). 

Dent  i  ne.  See  Teeth  {Genesis  of  the  Teeth, 
Dent  nie). 

Dentistry,     Mechanical.  See 

Teeth  {Mecheinieal  De/itistr//). 

Dentition. — The  cutting  (or  eruption)  of 

the  teeth,  or  teething  ;  the  number,  character, 

and  arrangement  of  the  teeth,  often  expressed 

2-2  1-1 

as  a  formula,  thus — incisors   ,  canines  

2  —  2  1  —  1 ' 

2-2  3  - S 

bicuspids  i^—^,  molars  See  Children, 

Development  of  (Dentition,  Symptoms,  Treat- 
ment); Gastro- Intestinal  Disorders  of  In- 
fancy {Ailments  of  Den  tition)  ;  Rickets  {Clinical 
Features)  ;  Syphilis  [in  Children,  Later  Siff7is)  ; 
Teeth  {Genesis  of  the  Teeth,  Eruption). 

Denture.— A  set  of  artificial  teeth. 

Deobstruent. — A  medicine  or  substance 
which  can  remove  obstruction  by  opening  the 
natural  passages  or  pores  of  the  body,  e.g.  a 
diaphoretic  or  diuretic  drug. 

Deodorants. — Substances  which  destroy 
foul  odours  or  fetid  effluvia  ;  deodorisers  ;  they 
are  not  necessarily  antiseptic,  but  many  anti- 
septics are  also  deodorants.  See  Disinfection 
{Deodorants). 

Deodorising^  Liquid.  See  Burnett's 
Fluhi. 

Depilatories. — Agents   or  substances 


for  removing  growing  hairs,  especially  hairs 
growing  on  uiuisual  places,  e.g.  on  the  face  in 
women ;  caustic  applications  have  been  com- 
monly used,  but  electrolysis  is  tlie  best  method  ; 
the  results  from  the  use  of  the  X-rays  have  not 
always  been  satisfactory.  See  X-Kavs  {Hyper- 
trichosis). 

Depletion. — The  relieving  of  pletliora, 
congestion,  or  tlie  overcharged  vessels  of  the 
liody  by  medical  means,  formei'ly  (especially) 
liy  bleeding. 

Depopulation. — Decrease  in  the  popu- 
lation of  a  country  either  because  the  death-rate 
exceeds  the  birth  -  rate,  or  (less  correctly)  on 
account  of  active  emigration.  See  Decline  of 
the  Birth-Rate. 

Deposit. — A  sediment  in  a  li(juid  {e.g. 
urine)  or  a  substance  (generally  abnormal)  found 
in  some  organ  or  tissue  {e.g.  uratic  concretions). 
See  Urine,  Pathological  Changes  in  {Urinary 
Sediments). 

DepreSSiO.  See  Couching. — The  sink- 
ing of  tlie  lens  with  its  capsule  into  the  vitreous 
humour  by  pressure  with  a  needle  in  cases  of 
cataract. 

Depression. — A  lowered  state  of  vitality, 
physiological  or  psychical  ;  also  the  displacement 
inward  towards  the  cranial  cavity  of  a  fractured 
cranial  bone,  etc. 

Depressor   Nerve.  —  The  superior 

cardiac  lirancii  of  tlie  vagus  nerve  ;  stimulation 
of  the  upper  end  (after  section)  causes  slowing 
of  the  heart  (a  reflex  effect  through  the  inferior 
cardiac  branch)  and  lowering  of  the  arterial 
blood  pressure.  See  Physiology,  Circulation 
{Physiology  of  the  Heart  :  jVerwrus  Co-nnections). 

DeradelphuS. — A  double  monster  with 
a  single  head  ;  the  trunks  are  fused  from  the 
neck  downwards ;  rare  in  the  human  subject, 
less  rare  in  animals. 

Derbyshire    Neck.  —  Goitre.  See 

Thyi!(iiii  Gi.anh,  Mfihoal  {Goitre). 

Dercum's  Disease.  See  Obesity 
{Ad iposis  Dolorosa). 

DerencephaluS. — A  variety  of  the 
teratologifal  state  known  as  anencejihalus,  in 
which  there  is  spina  bifida  only  in  the  cervical 
region. 

Derivatives.  —  Medical  or  therapeutic 
means  by  which  (it  is  supposed)  a  diseased  state 
(such  as  inflammation)  may  be  transferred 
(drawn  away)  from  one  part  of  the  body  (where 
it  is  a  cause  of  great  danger)  to  another  part 
(where  its  action  is  less  serious)  ;  blisters,  cup- 
ping, leeches,  etc.,  are  examples  of  derivatives. 
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Dermacentor  Americanus.— A 

variety  of  tick  or  ixodes  found  occasionally  in 
horses  and  oxen.  See  Scabies  {Other  Acari, 
Ixodes). 

Dermamyiasis    Linearis  iVIi- 

grans  Sstrosa.  >See  Creeping  Erup- 
tion. 

Dermanyssus  Avium.  *S'ee  Scabies 
OR  the  Itch  {Other  Acari,  Die  Vogelmilbe). 

Dermataig'ia.  — •  Cutaneous  neuralgia ; 
liypertesthesia  of  the  skin. 

Dermatauxe. — Hypertrophy  or  thick- 
ening of  the  skin  ;  dermatolysis. 

Dermatin.  —  A  protective  application, 
said  to  consist  of  salicylic  acid,  kaolin,  starch, 
talc,  and  silicic  acid. 

Dermatitis.  Herpes  {Diagnosis, 

Dermatitis  Herpetiformis);  Micro  -  Organisms 
{Blastomi/cetes  Dermatitidis) ;  New-Born  Infant 
{Diseases  ;  Dermatitis  Exfoliativa  Neonatorum) ; 
Pellagra  {Symptoms,  Dermatitis) ;  Pemphigus 
{Etiology  ami  Pathology,  Diagnosis  from  Der- 
matitis Herpetiformis) ;  Pregnancy,  Affections 
and  Complications  {Impetigo  Herpetiformis) ; 
Psoriasis  {Diagnosis from  Seborrhoic Dermatitis); 
Skin,  Bacteriology  op  {Seborrhoic  Dermatitis) ; 
Syphilis  {Acquired,  Secondary,  Affections  of  the 
Skin). 

Dermatitis  Exfoliativa  Neona- 
torum.— A  disease  of  the  skin  occurring  in 
the  second  or  third  week  of  life,  characterised 
by  excessive  and  general  (rarely  local)  desquama- 
tion of  the  cuticle  ;  Ritter's  disease  ;  keratolysis 
neonatorum.  See  New-Born  Infant  {Disease.^, 
Dermatitis). 

Dermatitis  Herpetiformis. 
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Synonyms. — Hydroa,  Duhring's  disease,  pem- 
phigus pruriginosus,  dermatitis  multiformis, 
including  herpes  gestationis.  The  alternative 
name,  Hydroa,  appears  to  the  writer  to  present 
obvious  advantages  over  the  cumbersome  title 
applied  to  this  disease  by  Duhring,  which  is, 
however,  here  employed  in  accordance  with 
general  usage. 

Dermatitis  herpetiformis  includes  a  large 
and  somewhat  inchoate  group  of  vesicular  and 
bullous  skin  eruptions,  having  close  relation- 
ships on  the  one  hand  with  pemphigus,  and  on 
the  other  with  the  bullous  erythemata.  It  is 
only  within  the  last  fifteen  years  that  the  dis- 
ease, as  now  understood,  has  been  generally 


recognised  as  a  separate  morbid  entity.  Hebra 
certainly  observed  cases  which  he  regarded  as 
variants  of  pemphigus,  and  Kaposi  maintains 
this  view  even  to  the  present  day.  Bazin  dimly 
foreshadowed  the  outlines  of  the  group,  while  a 
posthumous  paper  by  Tilbury  Fox,  published  in 
the  American  Archives  of  Dernuitology,  clearly 
showed  that  that  distinguished  author  distinctly 
recognised  the  special  clinical  features  which 
characterise  the  disease,  many  typical  examples 
of  which  he  had  accurately  observed.  It  is, 
however,  to  Duhring  that  the  credit  is  usually 
ascribed  of  finally  isolating  dermatitis  herpeti- 
formis from  its  congeners,  and  his  admirable 
description,  published  in  1884,  still  holds  good 
to  a  large  extent  and  almost  justifies  the 
patronymic  nomenclature  frequently  applied  to 
the  disease.  More  recently  Brocq,  of  Paris,  has 
published  many  elaborate  articles  on  the  sub- 
ject, insisting  especially  upon  the  existence  of 
two  separate  forms  of  dermatitis  herpetiformis 
— the  acute  and  subacute, — but  these  distinc- 
tions are  not  admitted  by  Duhring.  Unna  and 
many  other  writers  have  combined  to  create  a 
mass  of  ill-digested  literature,  out  of  all  propor- 
tion to  the  practical  importance  of  the  subject, 
dwelling  mainly  upon  petty  details  of  little 
scientific  value,  as  our  knowledge  of  the  etiology 
of  the  disease  —  which  must  always  be  the 
rational  basis  for  scientific  classification  and 
differentiation — remains  virtually  an  unknown 
thing. 

There  is  much  difference  of  opinion  as  to 
what  "  types "  ought  to  be  included  under 
dermatitis  herpetiformis,  more  especially  as  to 
the  following: — (1)  hydroa  (vel  herpes)  gesta- 
tionis, (2)  impetigo  herpetiformis,  (3)  hydroa 
vacciniforme,  (4)  Hallopeau's  chronic  pustular 
dermatitis  in  excentrically  progressive  groups. 
Without  entering  into  any  elaborate  discussion 
on  the  point,  it  may  be  said  that  dermatologists 
are  now  practically  unanimous  in  accepting  the 
first  and  in  rejecting  the  three  last  as  forms  of 
the  disease  under  consideration.  Unna  and 
Jamieson  are  strongly  opposed  to  the  inclusion 
of  any  form  of  skin  disease  which  is  not  essenti- 
ally chronic  in  its  course,  and  in  this  view  the 
writer  fully  agrees. 

The  "  types  "  described  by  Duhring  are  gener- 
ally accepted,  and  are  as  follows : — (a)  The  erythe- 
matous, including  the  urticarial  forms ;  (i)  the 
vesicular,  or  commonest  forms ;  (c)  the  bullous ; 
{d)  the  /jopw-^a?',  seldom  extensive ;  (e)  the 
pustidar,  'in  which  pustules  are  present  from 
the  first,  and  which  many  would  classify  along 
with  impetigo  herpetiformis  ;  and  (/)  the  multi- 
form, in  which  the  several  foregoing  types  co- 
exist. With  reference  to  type  (e)  Allan  Jamieson 
has  recorded  a  case  in  the  International  Atlas 
of  Hare  Skin  Diseases  which  presented  features 
common  to  impetigo  herpetiformis  and  dermatitis 
herpetiformis,  forming,  as  he  thinks,  a  connect- 
ing link  between  the  two.    The  former  disease 
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being  now  regarded  as  not  essentially  connected 
with  pregnancy  or  the  puerperal  state,  Jamieson 
thinks  that  its  inclusion  xnider  dermatitis 
herpetiformis  would  tend  to  simplify  our  con- 
ceptions. 

Dermatitis  herpetiformis  is  essentially  a 
chronic  afi'ection  extending  over  several  months 
or  years,  with  relapses  and  recurrences  at  vary- 
ing intervals,  the  skin  inflammation  being  a 
superficial  one,  and  the  lesions  showing  a  marked 
tendency  to  "  herpetiform "  grouping,  i.e.  for 
various  vesicles  to  form  closely  aggregated  on 
a  common  erythematous  base.  In  different 
attacks  the  typo  of  the  disease  may  vary. 
Itching,  burning,  or  pain  is  almost  invariably 
present,  the  first  being  the  commonest  form  of 
dysii!sthesia,  and  often  of  intolerable  intensity. 
All  are  agreed  that  the  disease  is  essentially  of 
neurotic  origin,  and  occurs  in  persons  of  nervous 
temperament,  while  a  certain  proportion  of  its 
subjects  become  insane.  Oddly  enough,  the 
general  health  in  mild  cases,  or  during  the 
early  stages,  is  often  practically  unimpaired. 

Symptoms. — The  onset  of  dermatitis  herpeti- 
formis is  often  preceded  for  several  days  by  loss 
of  appetite  and  malaise,  sensations  of  chilliness 
or  flushing,  and  constipation.  The  temperature 
may  be  raised  a  degree  or  two  before  the 
cutaneous  eruption  appears,  and  there  is  often 
considerable  preliminary  itching  sine  lesione. 
After  the  eruption  has  appeared  these  symp- 
toms usually  increase  in  intensity,  and  serious 
constitTitional  symptoms  may  occur,  especially 
in  the  bullous  and  pustular  forms.  Such  cases 
are,  however,  certainly  infrequent,  the  general 
health  being  usually  but  very  little  affected. 
The  rash  is  always  bilateral,  and  usually  fairly 
accurately  symmetrical ;  it  may  occur  on  any 
part  of  the  body,  but  is  most  frequently  ob- 
served on  the  flexor  surfaces  of  the  arms  and 
wrists,  on  the  abdomen  and  outer  sides  of  the 
thighs.  The  lesions  at  first  consist  of  rose-red 
erythematous  patches  or  slightly  raised  papules  ; 
these  rapidly  coalesce  to  form  plaques,  which  are 
often  circular  and  average  about  half  an  inch  in 
diameter.  These  circular  patches  or  plaques 
present  a  raised  red  margin,  and  their  centre 
soon  becomes  flattened,  depressed,  and  of 
purplish  colour,  the  appearance  closely  resem- 
bling that  of  the  lesions  of  erythema  circinatum. 
After  a  day  or  two  vesicles  or  bulla;  form  on 
the  spreading  margin,  some  cases  thus  simu- 
lating a  herpes  iris  (Hallopeau) ;  the  vesicles 
vary  in  size  from  a  millet  seed  to  a  pea,  or  may 
even  become  as  large  as  an  inch  in  diameter. 
In  rare  cases  biillfe  may  develop  in  the  centre 
of  the  patches,  and  both  bulla;  and  vesicles  may 
form  indopendently  of  erythema.  On  the  other 
hand,  the  erythematous  patches  do  not  neces- 
sarily vesicate  or  bullate. 

While  the  eruption  is  developing  very  marked 
pruritus  is  almost  always  present,  and  ephemeral 
urticarial  wheals  sometimes  manifest  themselves. 
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As  the  vesicles  continue  to  appear,  the  itching 
is  supplanted  by  feelings  of  burning,  pricking, 
or  actual  pain,  only  relieved  by  the  escape  of 
the  fluid  contents  of  the  lesions ;  this  evacua- 
tion does  not,  as  a  rule,  occur  spontaneously, 
but  as  the  result  of  the  rubbing  or  scratching 
of  the  patient.  The  vesicular  contents  are 
usually  clear  and  serous,  but  may  become  puru- 
lent. Contiguous  vesicles  tend  to  coalesce,  form- 
ing irregular,  multilocular  blebs,  which  assume 
a  withered,  puckered  appearance  as  they  begin 
to  disappear.  Finally  the  erythematous  base 
upon  which  the  blebs  originally  formed  may 
disappear,  the  surrounding  skin  showing  no 
sign  of  inflammation.  When  the  vesicles  are 
small,  and  the  erythematous  base  persists,  the 
resemblance  to  herpes  zoster  is  considerable, 
and  many  cases  reported  as  bilateral  or  universal 
zoster  are  undoubtedly  of  this  nature. 

Appearances  such  as  have  been  described 
occur  in  successive  crops  either  in  rapid  succes- 
sion or  at  intervals  of  several  weeks,  but  in  any 
given  case  lesions  of  various  ages  (wheals, 
erythema,  papules,  vesicles,  buUfe,  and  scales  or 
scabs)  are  always  present  simultaneously  dvu'ing 
an  attack,  although  one  or  other  elemental 
lesion  usually  predominates.  As  a  rule  itching 
is  more  severe  in  the  vesicular  and  bullous 
types  than  in  the  other  varieties  of  the  disease, 
and  in  the  vesicular  cases  the  intervals  of 
quiescence  between  the  attacks  are  usually 
short,  the  duration  of  the  disease  generally  very 
protracted.  In  the  majority  of  cases  only  some 
macular  pigmentation  remains  after  the  sub- 
sidence of  the  eruption  ;  but  in  exceptional  in- 
stances, observed  by  the  writer,  minute,  shallow 
atrophic  pits,  hei-petiform  in  arrangement,  have 
remained  as  evidences  of  former  attacks,  facili- 
tating diagnosis  in  some  dubious  cases. 

The  bullouK  type  is  signalised  by  the  sudden- 
ness of  development  of  round  or  irregular  tense 
blebs  with  very  little  erythema ;  but  minute 
vesicles  or  pustules  and  a  few  papules  are 
generally  also  present.  When  the  blebs  burst 
or  are  broken  they  dry  up,  forming  yellowish 
scabs  or  crusts,  which  drop  ofi^,  leaving  pig- 
mented patches.  If  blebs  appear  in  rapidly 
successive  crops,  considerable  infiltration  of  the 
skin  may  ensue  and  subjective  symptoms  may 
be  very  troublesome.  The  general  condition 
may  be  unaffected,  but  there  is  generally  a 
certain  amount  of  pyrexia  with  chilliness  and 
furred  tongue. 

The  multiform  type  is  characterised  by  the 
coexistence  of  the  several  types  already  de- 
scribed, and  is  \nidoubtedly  the  most  frequent 
and  typical  form  of  dermatitis  herpetiformis. 
No  further  description  of  it  seems  necessary 
here,  but  a  word  must  be  said  regarding  Hydroa 
(vel  herpes)  gestationis,  which  by  universal  con- 
sent is  now  regarded  as  a  form  of  dermatitis 
herpetiformis  occurring  either  during  pregnancy 
or  the  puerperium.    It  seldom  appears  before 
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the  fourth  month  of  pregnancy,  but  after  that 
date  manifests  itself  with  gradually  increasing 
frequency  up  till  parturition.  Fresh  relapses 
often  occur  after  delivery  and  throughout  the 
puerperal  period.  In  some  cases  seen  by  the 
writer  the  disease  first  appeared  two  or  three 
days  after  delivery.  A  woman  who  has  once 
had  an  attack  of  hydroa  as  the  result  of  preg- 
nancy almost  always  has  fresh  attacks,  and 
iisually  of  increasing  intensity  and  of  earlier 
occurrence,  with  each  succeeding  pregnancy. 
Subsequently  relapses  usually  occur  indepen- 
dently of  pregnancy,  and  the  case  becomes 
identical  in  every  way  with  ordinary  dermatitis 
herpetiformis.  The  writer  has  observed  one 
case  of  hydroa  gestationis  recurring  in  seven 
successive  pregnancies ;  the  bullous  affection 
then  became  practically  continuous  and  uni- 
versal ;  the  conjunctivfe  were  involved,  then 
the  mouth  and  oesophagus  were  attacked,  and 
finally  the  patient  died  after  twelve  years'  illness 
from  the  perforation  of  ulcers  in  the  ileum,  pre- 
sumably of  the  same  nature  as  the  skin  lesions. 

The  involvement  of  mucous  membi-ane  in 
dermatitis  herpetiformis  is,  however,  of  very 
exceptional  occurrence,  in  marked  contrast  with 
what  obtains  in  the  bullous  erythemata. 

Etiology. — That  the  disease  is  a  neurosis  is 
indicated  by  the  severity  of  the  disordered 
sensations  preceding  and  accompanying  it,  by 
its  peculiar  paroxysmal  course,  and  by  the  co- 
existence of  other  well-marked  nervous  symptoms 
in  many  of  the  cases.  It  manifests  itself  fre- 
quently after  some  mental  shock  or  emotion, 
worry,  or  nervous  breakdown,  but  a  considerable 
proportion  of  cases  have  been  recorded  in  young 
adults  otherwise  in  good  health.  Its  occurrence 
as  the  result  of  pregnancy  suggests  its  "  reflex  " 
origin,  but  beyond  this  our  knowledge  of  the 
etiology  of  hydroa  is  as  purely  hypothetical  as 
that  of  pemphigus  and  other  bullous  diseases. 
No  relationship  with  gout  or  renal  disease  has 
been  established. 

Morbid  Anatomy  and  Pathology.  —  In 
sections  from  a  case  of  Jamieson's  of  the  ery- 
themato-vesicular  type  there  was  evidence  of  the 
origin  of  the  vesicles  in  the  upper  papillary 
layer,  although  fully  formed  vesicles  of  a  locu- 
lated  character  were  also  met  with  in  the  epi- 
dermis in  close  relationship  to  the  hair  follicles. 
Elliot  found  some  association  between  the  sweat 
ducts  and  vesicle  formation,  and  located  the 
commencement  of  the  process  in  the  rete  and 
interpapillary  spaces.  Gilchrist,  however,  be- 
lieves that  the  upper  layer  of  the  corium  is  the 
starting-point,  and  has  found  no  alteration  in 
the  cells  bordering  on  the  sweat  ducts.  Both 
observers  found  small  cell  infiltration  in  the 
corium,  which  in  Gilchrist's  case  was  found  to 
consist  largely  of  eosinophile  cells,  and  these 
had  also  penetrated  to  a  certain  extent  into 
the  epidermis.  Leredde  and  Perrin,  who  first 
demonstrated  the  abundance  of  eosinophile  cells 


in  the  serum  of  the  bulla)  and  in  the  blood  in 
dermatitis  herpetiformis,  consider  it  as  diagnostic 
and  as  differentiating  the  disease  from  pemphigus; 
this  has  been  disputed  by  Neusser  and  many 
other  observers,  who  have  found  excess  of  eosino- 
phile cells  in  both  the  blood  and  serum  of 
vesicles  of  eczema  and  pemphigus.  The  normal 
proportion  of  these  cells  is  from  1  to  2  per  cent 
of  the  leucocytes.  In  a  case  of  Morris  and 
Whitfield's  the  cosinophilia  rose  from  4'9  per 
cent  of  all  leucocytes  present  in  the  blood  at  the 
commencement  of  the  attack  to  12  per  cent 
when  the  eruption  was  at  its  height.  Whitfield 
found  from  8  to  15  per  cent  of  eosinophiles  in 
the  blood  of  another  case  of  dermatitis  herpeti- 
formis, and  double  this  amount  in  one  of  hydroa 
gestationis.  In  a  case  reported  by  Danlos 
eosinophiles  were  present  to  the  amount  of  25 
per  cent  in  the  blood  and  54  per  cent  in  the 
serum  of  the  blebs.  On  tlae  other  hand,  Drysdale 
showed  at  the  Pathological  Society  of  London 
specimens  from  the  blood  of  a  case  of  true 
pemphigus  containing  60  per  cent  of  eosino- 
philes, and  in  which  the  serum  of  the  blebs  was 
extremely  rich  in  eosinophiles ;  while  Peter 
contends  that  eosinophilia  is  a  more  marked 
feature  of  eczema  than  of  any  of  the  bullous 
disorders  which  might  be  classified  together  as 
pemphigus. 

The  occasional  occurrence  of  associated  re- 
current hfemo  -  porphyrinuria,  as  recorded  by 
M'Call  Anderson,  indicates  that  the  imderlying 
neurosis  is  probably  of  a  paroxysmal  nature. 

Differential  Diagnosis.— Many  authorities 
assert  that  it  is  impossible  to  diagnose  a  first 
attack  of  dei'matitis  herpetiformis  with  positive- 
ness,  and  that  a  firm  diagnosis  can  only  be 
established  after  watching  a  certain  number  of 
recurrences.  This  view  is  not  endorsed  by  the 
writer's  experience,  altliough  the  value  of  the 
history  of  such  cases  is  always  very  great.  The 
similarity  of  the  lesions  to  those  of  pemphigus 
and  erythema  multiforme  may  easily  give  rise 
to  errors  in  diagnosis,  especially  as  a  history  of 
repeated  recurrences  is  common  to  all  three, 
although  in  different  degrees.  The  blebs  of 
pemphigus  characteristically  arise  upon  skin 
which  shows  no  sign  of  erythema,  and  are  not 
intermingled  with  the  scattered  papules,  vesicles, 
and  pustules  so  frequently  present  in  dermatitis 
herpetiformis  ;  they  are  usually  large  and  show 
no  tendency  to  herpetiform  grouping,  while  the 
accompanying  constitutional  symptoms  are 
generally  severe.  Itching  is  a  marked  or  even 
predominant  feature  of  the  disease  under  dis- 
cussion, but  is  seldom  present  in  pemphigus. 
The  therapeutic  test  is  undoubtedly  of  consider- 
able value,  as  most  cases  of  true  pemphigus 
yield  rapidly  to  arsenic,  which  has  no  beneficial 
effect  in  dermatitis  herpetiformis.  The  alleged 
value  of  eosinophilia  as  a  diagnostic  point  has 
already  been  referred  to. 

Erythema  multiforme  is  an  acute  disease 
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running  a  rapid  course,  and  usually  with  char- 
acteristic localisation,  often  also  involving  the 
buccal  unicons  membrane.  Erythema  pre- 
dominates over  vesication,  and  the  lesions  never 
exhibit  herpetiform  grouping. 

The  Hydroa  vaccinoforme  of  Bazin  (Hutchin- 
son's summer  prurigo)  occurs  in  young  persons, 
and  only  in  si)ring  and  summer  ;  its  lesions  are 
confined  to  the  face  and  other  parts  exposed  to 
sunlight,  and  tend  to  diminish  with  advancing 
age  ;  they  leave  indelible  pitted  scars. 

Impetigo  herpetiformis  presents  many  strik- 
ing points  of  distinction.  The  pustules  of  which 
the  eruption  is  composed  are  minute,  miliary  ; 
they  foi'm  little  groups  which  sjiread  centri- 
fugally  ;  itching  is  generally  absent ;  the 
general  condition  is  grave  from  the  start,  and 
death  generally  ensues  in  a  few  days  or  weeks. 

Vesicating  urticaria  may  also  give  rise  to  some 
doubt  as  to  diagnosis  ;  but  it  almost  always 
occurs  in  cliildren,  and  the  concomitant  pheno- 
mena readily  distinguish  it  from  dermatitis 
herpetiformis. 

Hallopeau's  chronic  pustular  dermatitis  in 
•excentrically  progressive  groups  is  a  very  rare 
disease,  all  the  recorded  cases  having  been 
■observed  in  St.  Louis  Hospital,  Paris.  It 
appears  to  be  a  local  pus  inoculation  of  intense 
■severity  leading  to  deep  involvement  of  the 
skin,  which  becomes  much  thickened  and  fun- 
gates.  A  case  recorded  by  Wickham  seems  to 
show  that  this  condition  may  supervene  as  an 
'epiphenomen  in  cases  of  Duhring's  disease. 

The  points  of  difterentiation  from  herpes  or 
•any  form  of  "eczema"  have  been  sufficiently 
dwelt  upon  in  the  preceding  portions  of  this 
article. 

PROGXOsrs. — Although  the  general  health  may 
in  many  cases  of  dermatitis  herpetiformis  be  but 
little  affected,  the  favourable  prognosis  attached 
to  the  disease,  and  considered  by  Duhring  as 
one  of  its  salient  features,  is  far  from  being 
entirely  justified  ;  the  records  of  fatal  cases  are 
now  by  no  means  rare.  The  disease,  as  a  rule, 
ceases  spontaneously  rather  than  as  the  result 
of  treatment,  after  lasting  for  many  months  or 
years ;  or  a  fatal  result  may  ensue  from  ex- 
haustion or  septicicmia.  Generally  speaking, 
the  erythematous  forms  and  those  connected 
with  pregnancy  are  the  most  benign,  while  in 
the  bullous  and  pustular  forms  the  prognosis 
is  more  grave. 

Treatment.  —  General,  rather  than  local, 
treatment  must  be  relied  upon  in  the  case  of 
dermatitis  herpetiformis.  The  patient's  mode 
of  life  must  be  carefully  regulated  and  all 
worry  and  anxiety  avoided  ;  hence  probably  the 
advantages  derived  from  a  stay  in  some  quiet 
country  spot  or  at  a  spa,  either  British  or  Con- 
tinental. The  best  of  these  are  probably  Harro- 
gate or  Strathpeft'er,  Gastein,  Kissingen,  or 
Schintznach.  The  diet  must  lie  ample  and 
nutritious,  but  non  -  stimulating.     Alcohol  is 


certainly  deleterious  in  most  cases  and  tends  to 
increase  itching  ;  the  moderate  use  of  tobacco, 
on  the  other  hand,  appears  often  to  be  distinctly 
usefid.  Alilk  is  extremely  valuable  as  a  food, 
and  if  well  supported  should  be  taken  in  con- 
siderable quantities  during  the  clay.  Constipa- 
tion must  be  carefully  guarded  against ;  it  is 
best  combated  Ijy  aperient,  bitter,  or  sulphurous 
waters  taken  first  thing  in  the  morning,  and 
preferably  warmed.  The  value  of  arsenic  has 
been  variously  estimated  ;  Hutchinson  reckons 
it  as  high,  but  this  is  not  the  opinion  of  the 
writer  nor  of  the  majority  of  dermatologists. 
When  the  eruption  is  in  its  early  stages  it  is 
certainly  aggravated,  like  many  other  skin 
affections,  by  arsenic,  but  when  on  the  wane  it 
may  perhaps  be  Ijenefited  by  the  drug  cautiously 
administered.  Arguing  by  analogy  it  also  seems 
probable  that  when  administered  between  the 
attacks  arsenic  may  tend  to  diminish  the 
tendency  to  relapses.  In  similar  circumstances 
small  doses  of  iodide  of  potassium  seem  some- 
times useful.  In  some  cases  quinine  in  full 
doses  is  certainly  beneficial.  Crocker  recom- 
mends the  use  of  full  doses  of  belladonna, 
beginning  with  fifteen  minims  of  the  tincture, 
and  increasing  it  to  thirty  minims  three  times  a 
day.  Any  evidences  of  a  gouty  tendency  must 
be  treated  by  dieting,  alkalies,  and  diuretics  ;  it 
is  in  such  cases  that  baths  are  of  special  service. 
To  control  itching  no  drugs  are  more  vahiable 
than  plienacetin  and  antipyrin  in  full  doses. 
There  is  no  valid  olijection  to  the  use  of  chloral 
and  bromides  to  oljtain  sleep,  but  morphia  is 
decidedly  contra-indicated  as  tending  to  increase 
irritation.  A  prolonged  warm  bath  at  bedtime 
containing  sulphate  of  potassium  (Eij.-giv.), 
borax  (giij.),  bicarbonate  of  soda  (5V.),  bran, 
linseed,  or  size  (2  to  3  lbs),  in  30  gallons  of 
water,  with  or  without  a  little  liquor.  Carbonis 
detergens  often  alleviates  itching  and  procures 
a  good  night's  sleep.  ( 'onstant  rest  in  bed  is  in 
itself  beneficial,  probably  by  securing  compara- 
tive uniformity  of  temperature. 

Locally  Duhring  warmly  recommends  sulphur 
ointment,  and  his  ojjinion  is  endorsed  V)y  iStephen 
Mackenzie  ;  it  must  be  vigorously  rubbed  into 
the  skin,  the  vesicles  and  blebs  being  ruptured. 
Iclithyol  has  been  warmly  advocated  in  some 
quarters  ;  internally  in  five-grain  doses,  cither  as 
capsule  or  pill,  increased  up  to  twenty  grains  or 
more  three  times  daily,  it  is  really  of  service. 
Its  disagi'eeable  odour  renders  it  seldom  tolerated 
in  this  country  as  an  external  application.  It 
may  be  painted  on  in  aqueous  solution  from  5  to 
25  per  cent,  or  applied  as  a  dusting  powder  or 
ointment.  The  following  formukc  are  con- 
venient : — 

K  Iclithyol,  gr.  xx. 

Resorcin,  gr.  x. 

Pulveris  amyli- 

Alagnesii  car])onatis,  aa  3SS. 

Misce.    Fiat  pulvis. 
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R  Ichthyol. 

Camphoris,  aa  gr.  x. 
Olei  amygdalfe  dulcis, 
Adipis  lanse,  3]. 

Misce.    Fiat  unguentum. 

In  the  erythematous  form,  when  few  or  no 
vesicles  are  present,  dressings  soaked  in  the 
following  are  useful : — 

Resorcin,  gr.  vij. 
Glycerini,  ll\_xx. 
Spiritus  coloniensis,  3ij. 
Spiritum  vini  rectificati,  ad  oj- 

Misce.    Fiat  lotio. 

The  writer  has  found  nothing  more  usefvil 
than  weak  lead,  tar,  carbolic  or  naphthol  lotions, 
but  sometimes  oily  applications  containing  these 
drugs  are  more  grateful  to  the  patient. 

Dermatitis  Repens. — Definition.  — 

A  spreading  dermatitis,  usually  following  in- 
juries and  commencing  almost  exclusively  in  the 
iipper  extremities. 

There  is  generally  a  history  of  an  injury  to 
the  skin  of  some  part  of  the  hand,  though  often 
the  injury  may  be  so  trivial  that  its  occurrence 
may  have  to  be  carefully  inquired  for.  Vesicles 
or  a  bulla  develop  and  rupture,  resulting  in 
complete  denudation  of  all  the  upper  layers  of 
the  epidermis,  the  surface  being  intensely  red, 
and  oozing  a  clear  or  turbid  fluid  from  numerous 
points  on  the  surface.  The  denudation  extends 
peripherally  by  the  epidermis  at  the  border, 
being  undermined  and  raised  up  by  exudation, 
forming  a  sodden  ragged  collar  which  can  be 
readily  cut  away,  but  nevertheless  extension  con- 
tinues, and  the  disease  may  travel  all  up  the 
first  affected  limb  or  stop  short  at  any  point. 
Less  frequently  it  extends  across  the  trunk  to 
the  other  extremity  or  rarely  all  over  the  body. 
The  parts  first  aff'ected  may  heal  slowly,  leaving 
the  skin  intensely  red  and  tender.  The  ex- 
tension may  be  very  slow — \  to  \  of  an  inch  a 
week — and  drag  on  for  many  months  and  even 
for  years,  or  the  extension  may  be  at  a  much  more 
rapid  rate.  The  sensory  symptoms  are  burning 
and  tension  rather  than  itching,  and  after  healing 
great  and  persistent  tenderness. 

A  closely  allied  condition,  if  not  a  mere 
variant  of  it,  are  the  cases  described  by  Hallo- 
peau,  under  the  title  "Acrodermite  continue," 
and  by  Freche  and  Stowers,  who  acknowledge 
their  resemblance  and  alliance  to  dermatitis 
repens,  while  Hallopeau  considers  them  separate 
aflections.  The  actiial  lesions  of  the  skin  on 
the  extremities  are  practically  identical,  but 
Hallopeau  attaches  importance  to  the  following 
differences.  In  Dermatitis  repens  the  disease, 
if  it  extends  beyond  the  hands,  does  so  by  direct 
extension  of  the  border,  while  in  Acrodermatitis 
it  is  by  the  formation  of  fresh  foci,  and  the 
large  areas  are  formed  by  their  coalescence. 
In  acrodermatitis  there    is   no  permanent 


healing  of  the  older  diseased  areas,  and  the 
cases  go  on  for  years  with  little  or  no  improve- 
ment. The  nails  are  damaged  and  may  be 
shed,  and  the  oral  mucous  membrane  may  be 
affected.  An  antecedent  injury  has  been  present 
in  some  but  not  all  of  the  cases. 

Pathogemj.  —  The  theory  most  consonant  with 
the  clinical  facts  is  that  there  is  a  peripheral 
neuritis  with  secondary  microbic  invasion  of  the 
damaged  area,  but  Hallopeau  only  admits  the 
microbic  origin  of  acrodermatitis. 

Diagnosis. — Eczema  is  the  disease  for  which 
dermatitis  repens  was  mistaken  until  differ- 
entiated by  the  author.  The  differences  are 
the  extension  at  the  periphery  by  the  constant 
fluid  exudation  under  the  border,  which  forms  a 
well  -  defined  margin ;  the  persistence  of  the 
lesions  for  long  periods  with  slow  but  constant 
extension,  and  the  difficulty  of  healing  the 
denuded  surface  as  well  as  of  checking  extension, 
and  the  rarity  of  the  formation  of  fresh  foci  of 
disease  far  away  from  the  original  area.  Further, 
for  a  long  time  the  affection  is  limited  to  one 
extremity. 

Treatment. — The  disease  is  very  refractory  to 
treatment,  which  need  only  be  local.  The  most 
successful  plan  has  been  to  cut  away  the  under- 
mined epidermis  border  and  paint  once  a  day 
for  ten  days  with  a  10  per  cent  solution  of 
permanganate  of  potash.  The  constant  appli- 
cation of  lint  soaked  in  lactate  of  lead  lotion 
(Liq.  Plumbi  Subacet.  5j-)  Lactis  gij.)  has  also 
been  successful.  Hallopeau  paints  with  a  strong 
solution  of  nitrate  of  silver,  but  the  author  has 
not  had  a  good  result  with  this,  and  Hallopeau 
has  only  had  amelioration  and  never  a  definite 
cure. 

Dermatitis  Traumatica  et 
Venenata, 

General  Considerations        .       .       .  308 

Causal  Agents   309- 

Inflammatory  Forms  ....  310 
Special  Eruptions  .  .  .  .  .312" 
Feigned  Eruptions        .       .       .  .313 

Cases  of  dermatitis  from  these  causes  arise 
from  one  of  three  circumstances: — (1)  From 
the  pursuance  of  some  employment  which  ex- 
poses the  patient  to  the  action  of  the  noxious 
agent ;  (2)  From  the  accidental  exposure  of 
the  patient  to  some  such  agent ;  (3)  Feigned 
eruptions. 

Putting  aside  for  one  moment  those  sub- 
stances which  are  such  powerful  irritants  or 
corrosives  as  to  cause  a  practically  immediate 
destruction  of  all  tissues  with  which  they  come 
into  contact,  there  are  some  points  of  interest 
common  to  nearly  all  the  irritants  of  the  skin 
as  regards  their  action  in  producing  a  dermatitis. 
The  fii'st  peculiar  point  in  connection  with 
occupation  or  accidental  dermatitis  is  the  vary- 
ing degree  of  susceptibility  found  in  different 
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people.  Thus  to  poisons  which  act  with  the 
greatest  severity  upon  sonic  persons  others  may 
be  partially  or  even  completely  immune.  White 
relates  the  case  of  a  child  of  six  years  old  who 
died  from  the  effects  of  severe  ivy  poisoning 
produced  by  having  liis  skin  rubbed  while  wet 
by  the  hands  of  a  boy  who  had  been  rooting  up 
plants  of  the  poison  ivy.  This  case  is  rendered 
still  more  remarkable  by  the  fact  that  the  boy 
had  previously  washed  his  hands  thoroughly, 
under  supervision,  first  with  hot  soap  and  water, 
and  afterwards  with  vinegar.  The  boy  who 
had  been  working  witli  the  plants  had  a  full 
and  apparently  permanent  immunity  to  the 
poison. 

Secondly,  some  persons  who  are  more  or  less 
susceptible  to  the  irritant  at  first  may  be 
variously  affected  on  prolonged  exposure  to  its 
action,  becoming  sometimes  immune  to  its 
effects,  or  sometimes  more  susceptible.  In  the 
second  case  it  is,  of  course,  imperative  that  the 
injurious  occupation  be  entirely  given  up  for  a 
time,  and  if  after  a  complete  recovery  the 
patient  returns  to  his  employment,  he  may  he 
attacked  again  either  at  once  or  after  a  long- 
period  of  immunity.  For  convenience  of  de- 
scription the  forms  of  dermatitis  may  be 
divided  into  : — 

(1)  Corrosion  of  the  skin  with  formation  of 
slough,  due  to  very  active  chemical  substances. 

(2)  Acute  inflammations  of  the  skin  usually 
resembling  acute  eczema,  but  in  some  instances 
restricted  to  an  urticarial  oedema. 

(3)  Chronic  forms  of  simple  dermatitis  which 
are  ipiite  indistinguishable  from  chronic  eczema. 

(4)  More  or  less  characteristic  eruptions  not 
resembling  eczema. 

I.  The  agents  producing  dermatitis  of  this 
variety  are  :  The  strong  minei'al  acids  and  the 
caustic  alkalies,  and  some  metallic  salts,  such  as 
zinc  chloride,  etc.  The  contact  of  such  compounds 
with  the  skin  is  usually  the  result  either  of 
accident  or  design,  since  it  is  obviously  impossible 
that  any  employment  could  be  followed  which 
entailed  constant  exposure  to  the  action  of  such 
destructive  substances.  In  the  case  of  the 
acids  the  effects  are  usually  more  circumscribed 
than  in  that  of  the  caustic  alkalies,  owing  to 
the  fact  that  they  all  cause  a  coagulation  of  the 
tissue  albumins  and  so  are  more  or  less  self- 
limited.  In  all  cases  the  result  of  the  action  is 
to  cause  a  slougli  surrounded  by  an  area  of 
intense  inflammation.  After  separation  of  the 
slough  an  ulcer  of  varying  extent  and  size  is 
left,  which  is  usually  slow  to  heal,  and  has  a 
special  tendency  to  leave  an  hypertro})hied  scar. 
The  reaction  of  the  slough  is  naturally  intensely 
a,cid  where  caused  by  the  action  of  the  strong 
acids,  and  in  the  case  of  nitric  and  sulphuric 
has  a  yellow  colour,  more  pronounced  in  the 
case  of  the  former  than  the  latter.  The  slough 
left  by  the  action  of  the  caustic  alkalies  is  of  a 
less  hard  consistency,  and  is,  of  coiu'se,  strongly 


alkaline  in  reaction.  The  colour  is  usually  of  a 
dirty  greyish  white. 

Tiratment  should  be  directed  towards  the 
free  dilution  of  the  poison  if  seen  early  enough, 
and  the  neutralisation  with  a  substance  of  tlie 
opposite  chemical  reaction.  After  separation  of 
the  slough  the  resulting  ulcer  should  be  dressed 
with  some  bland  ointment,  such  as  Lister's  boric 
acid  ointment. 

II.  Tlie  agents  causing  acute  dermatitis  of 
the  second  class  may  be  divided  into : — 

{(t)  Animal. — .lellyfisii  and  allied  species, 
hairy  caterpillars  and  stinging  insects,  such  as 
hornets,  wasps,  bees,  etc.,  which  all  cause 
eruptions  of  the  urticarial  type ;  the  silk  in 
cocoon,  which  causes  an  irritable  eczema- like 
eruption  on  the  hands  of  the  winders ;  and 
cantharides,  which  causes  bullie  if  in  strong- 
concentration,  (jr  a  peculiar  pustular  eruption 
with  hard  papules  if  constantly  repeated  in 
weak  strengths. 

(h)  Vegetable. — Rhus  toxicodendron,  venenata, 
diversiloba,  and  vernicifera,  the  first  three 
generally  accidental,  the  last  occurring-  in  the 
process  of  the  manufacture  of  Japanese  lac(juer, 
and  occasionally  in  the  handling  of  the  finished 
article  ;  prinuila  oljconica,  cherry  laurel,  aucuba, 
arnica,  juniperus  sabina,  stajihisagria,  capsicum, 
piper  nigra,  oil  of  croton,  uuistard,  tiu'pentine, 
and  thapsia.  The  above  list,  which  does  not  pre- 
tend to  contain  the  name  of  every  vegetable  sub- 
stance causing  dermatitis  occasionally,  includes 
those  that  are  most  likely  to  be  met  with  in 
practice.  Besides  these  there  are  many  mem- 
bers of  the  family  UrticacCce,  as  instanced  by 
the  common  stinging-nettle,  which  pi'oduce  an 
urticarial  eruption. 

(c)  Cheinieal  Coinpoitiuh.  —  Certain  aniline 
dyes,  as  found  in  clothing,  said  to  be  due  in 
every  case  to  arsenic  as  an  impurity,  but  prob- 
ably often  due  to  the  mordant,  which  may  be 
arsenic  or  potassium  Ijichromate.  In  this  con- 
nection it  may  be  mentioned  that  a  very  sevei'c 
eruption  was  found  on  the  arms  of  some  work- 
men, and  traced  to  the  presence  of  zinc  chloride 
in  the  clothing.  Antimonial  salts  cause  an 
aciite  papulo-pustular  eruption,  but  this  is  not 
often  met  with  now  except  in  the  case  of 
feigned  eruptions.  Toilet  articles  and  cosmetics 
have  lieen  not  infrequently  found  as  causes  of 
an  outbreak  of  eczematoid  eruption,  especially 
hair  dyes  which  contain  pyrogallic  acid  or 
nitrate  of  silver.  Ncisser  traced  several  cases 
of  obstinate  eczema  of  the  lips  to  the  iise  of 
a  dentifrice  containing  many  aromatics  and 
some  salol.  Pyrogallic  acid  is  sometimes  also 
the  cause  of  eruption  on  the  liands  of  photo- 
graphers, but  as  they  are  t)ften  handling 
numerous  other  chemicals,  it  is  difficult  to  find 
out  exactly  the  cause  in  any  given  instance. 
Phenyl  hj'drazin  has  lately  been  found  by  a 
chemist  experimenting  with  it  to  give  rise  to  a 
very  acute  vesicular  eruption  resemV)ling  eczema. 
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Lastly,  many  substances  used  in  surgical 
dressing  are  apt  to  cause  acute  dermatitis, 
such  as  iodoform,  carbolic  acid,  and  collodion, 
which  last  sometimes  causes  blisters  whereA^er 
applied. 

(d)  Physical  Agencies.  —  X-ravs  {see  "X- 
Rays  "). 

The  eniptions  belonging  to  this  class  fall 
into  two  subdivisions,  namely,  the  urticarial  or 
oedematous  and  the  true  inflammatory.  As 
types  of  each  respectively  the  lesion  produced 
by  the  common  stinging-nettle  and  that  pro- 
duced by  one  of  the  poisonous  plants,  Rhus 
toxicodendron,  will  be  described. 

A.  The  farmer  needs  only  the  shortest  notice, 
as  the  rash  is  almost  always  quite  evanescent  in 
character.  It  must  not  be  forgotten,  however, 
that  in  the  case  of  some  of  the  tropical  plants 
the  effects  are  much  more  lasting  and  seA'ere, 
and  that  with  some  of  the  jellyfishes  eruptions 
have  occurred  which,  although  beginning  as 
urticaria,  ended  Avith  gangrene.  The  symptoms 
of  the  urticarial  class  are  then,  first,  shortly 
after  the  contact  with  the  poisonous  body,  a 
circumscribed  hyperaemia  of  the  irritated  spot 
associated  with  sharp  burning.  In  a  few 
moments  there  occurs  an  exudation  of  serum 
into  the  hypersemic  area,  with  the  result  that  a 
pinkish  swelling  is  pi'oduced  which  changes  to  a 
yellowish  white  as  the  tension  in  the  oedematous 
papule  is  gradually  raised,  and  the  capillaries 
are  closed  by  the  surrounding  pressure.  After 
remaining  in  this  state  for  some  time,  usually 
about  half  an  hour,  the  exuded  serum  becomes 
gradually  reabsorbed,  and  nothing  remains  biit 
a  slight  passive  hyperajmia  to  mark  the  spot 
where  the  reaction  occurred.  If  the  lesion  is 
situated  on  some  spot  whei'e  the  subcutaneous 
tissue  is  very  loose,  such  as  the  eyelid  or 
scrotum,  the  swelling  is  apt  to  be  very  much 
greater  and  may  completely  close  the  eye. 
Treatment  consists  in  the  application  of  evapor- 
ating lotions  if  the  pain  is  very  severe. 

B.  The  acute  eczematoid  dermatitis  commences 
as  a  local  hyperaemia  or  erythema  of  varying 
extent.  Compared  with  the  erythematous  stage 
of  so-called  idiopathic  eczema  this  traumatic 
erythema  will  be  generally  found  to  be  more 
brilliant  in  colouring  and  more  acute  in  onset, 
thus  resembling  erysipelas.  In  some  cases  the 
disease  may  go  no  farther  than  this,  the  liyper- 
Rimia  subsiding  after  a  few  hours,  and  leaving 
nothing  behind  but  a  slight  yellowish  dis- 
coloration due  to  diapedesis  of  red  blood- 
corpuscles,  to  be  followed  by  an  insignificant 
desquamation  of  the  damaged  epithelium.  More 
frequently,  however,  the  hypersemia  is  rapidly 
followed  by  serous  exudation  into  the  corium 
and,  later,  into  the  epidermis  itself.  This  is 
shown  clinically  by  a  marked  thickening  and 
swelling  of  the  skin,  accompanied  by  oblitera- 
tion of  the  normal  folds,  and  by  a  slightly 
translucent  appearance  in  those  situations  where 


the  skin  is  thin  and  the  subcutaneous  tissue 
loose,  such  as  the  eyelids,  penis,  and  scrotum. 

After  the  exudation  of  serum  has  gone  on  for 
a  certain  time  the  fluid  begins  to  pass  upwards 
into  the  epidermis,  distending  the  intercellular 
canals,  rupturing  the  connecting  prickles,  and 
pushing  aside  the  cells  of  the  mucous  layer  so 
as  to  form  small  A^esicular  cavities.  Most  of 
the  vesicles  thus  formed  burst,  either  from 
pressure  of  the  contained  fluid  or  from  external 
violence.  The  condition  then  found  is  one  of 
intensely  inflamed  skin  covered  only  by  the 
moist  layei's  of  the  epidermis  and  freely  pouring 
out  a  straw-coloured  fluid  which  dries  into 
gummy  crusts  on  the  surface.  If  the  skin  be 
no  further  exposed  to  the  action  of  the  iri'itant 
the  exudation  of  fluid  gradually  diminishes 
until  it  ceases  altogether,  a  new  horny  layer  is 
formed,  and  the  surface  gradually  returns  to 
the  normal.  Frequently  the  exudation  into  the 
mucous  laj'er  is  so  rapid  as  to  I'aise  the  horny 
layer  in  large  areas,  and  then  bullte  are  the 
restdt,  or  in  other  cases  where  the  irritant 
causes  a  marked  emigration  of  leucocytes,  tlie 
vesicles  may  become  quite  cloudy  and  purulent, 
notably  so  in  the  cases  of  antimonial  salts  and 
croton  oil.  In  some  cases,  again,  the  inflam- 
mation may  become  so  intense  as  to  cavise  death 
of  the  tissues  of  the  papillary  layer,  in  whicii 
case  ulceration  will  take  place,  and  the  disease 
can  only  terminate  by  the  formation  of  a  scar. 
This,  it  should  be  noted,  however,  is  by  no 
means  a  frequent  occurrence  in  the  acute 
eczematoid  forms  of  dermatitis,  but  is  much 
more  often  found  in  the  more  chronic  cases  of 
irritation  by  some  active  chemical  agent.  As 
regards  the  duration  of  the  acute  forms  of 
dermatitis  no  exact  time  limit  can  be  given. 
The  effects  of  the  poison  may  be  limited  to  a 
slight  and  CA^anescent  redness  which  passes  off 
within  a  few  hours,  or  there  may  be  consider- 
able exudation  with  vesicle  formation,  in  which 
case  recoA'cry  will  be  unlikely  to  be  complete  in 
less  than  a  fortnight,  or  if  the  disease  reaches 
a  high  degree  of  severity,  even  without  ulcera- 
tion, it  will  generally  last  several  weeks. 

In  addition  to  this,  one  must  remember  that 
some  cases  of  apparently  simple  acute  traumatic 
dermatitis  do  not  recover  of  themseh^es,  but 
after  some  impi-OA'ement  has  taken  place  tend 
to  pass  into  a  chronic  state  Avhich  is  entirely  in- 
distinguishable from  chronic,  idiopathic  eczema. 

The  stihjective  symptoms  of  acute  traumatic 
dermatitis  are  in  no  way  characteristic,  but  are 
simply  those  of  acute  inflammation  of  the  skin, 
tlie  affection  usually  beginning  with  tingling 
and  itching,  which  is  folloAved  by  a  more  or  less 
scA^ere  burning  and  itching  as  the  inflammation 
progresses  to  its  height. 

The  diagnosis  of  acute  dermatitis  from  acute 
eczema  is  apt  to  be  extremely  difficult  or 
impossible.  The  site  and  history  are  inqjortant 
in  every  case.    The  sites  most  usually  affected 
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arc  :  —  The  handy  and  forearms,  the  face, 
especially  round  the  eyes,  the  neck,  the  scrotum, 
and  the  inner  side  of  the  thighs.  The  reason 
for  the  localisation  on  the  hands  and  face  is 
obviously  the  greater  frequency  of  exposure  of 
these  parts,  while  probal)ly  the  scrotum  and 
thighs  are  often  attacked  from  the  extreme 
delicacy  of  the  skin  of  these  parts,  so  that  any 
chance  contact  with  hands  covered  with  the 
irritant  is  almost  sure  to  produce  the  eruption. 
The  prognosis  of  the  acute  forms  of  dermatitis 
is  almost  invariably  favourable,  though  cases 
have  been  known  where  death  has  ensued, 
proliably  from  absorption  of  the  poison  through 
the  skin,  denuded  as  it  is  of  its  protective 
horn}'  layer. 

The  treatment  should  be  that  for  any  ex- 
tremely acute  inflammation  of  the  skin.  Steps 
should  l)e  taken  to  prevent  any  further  ex- 
posure to  the  influence  of  the  irritant.  If  the 
eruption  is  extensive  and  severe  the  patient 
should  be  kept  in  the  recumbent  posture, 
so  that  the  circulation  may  be  rendered  as 
quiet  as  possible,  and  only  a  light  diet  should 
be  allowed.  No  intei-nal  treatment  has  any 
direct  action  on  the  course  of  the  eruption,  but 
it  may  l)e  of  advantage  to  give  a  dose  of  calomel 
at  the  commencement  of  the  attack,  as  this  will 
at  least  tend  to  expedite  the  excretion  of  any  of 
the  poison  which  may  have  been  absorlted. 

Localbj,  lotions  are  of  most  service  in  the 
early  stages,  such  as  diluted  black-wash,  lead, 
or  calamine  lotion.  If  itching  is  severe  a  very 
small  percentage  of  carbolic  acid  may  be  added 
to  the  lotion.  In  the  United  States  and  Canada, 
where  the  disease  is  of  much  more  common 
occurrence  than  in  this  country,  owing  to  the 
greater  prevalence  of  poisonous  plants,  the 
fluid  extract  of  Grindelia  Robusta,  diluted  one 
in  thirty,  is  in  great  repute.  After  the  cessa- 
tion of  the  discharge  and  the  more  active 
symptoms  of  inflammation,  recourse  may  be 
generally  had  with  advantage  to  bland  pastes 
or  ointments,  but  in  no  case  must  any  stimu- 
lating application  be  used  miless  the  eruption 
shows  signs  of  becoming  chronic.  One  of  the 
best  soothing  and  protective  applications  will  be 
foimd  to  be  a  cream  made  up  of  equal  parts  of 
zinc  oxide,  almond  oil,  and  lime  water,  Avith 
fifteen  grains  of  anhydrous  lanoline ;  to  each 
oxmce  of  the  mixture.  This  application  is 
cleanly,  and  is  also  cooling  from  the  evaporation 
of  the  water,  while  it  contains  just  sufficient 
grease  to  soften  the  inflamed  skin  and  render  it 
supple,  thus  obviating  the  uncomfortable  feeling 
of  stiffness  and  the  liability  to  Assure  which  are 
apt  to  be  present  owing  to  the  insufticiency  of 
the  horny  layer. 

III.  Chronic  Dermatitis. — This  is  caused  by 
the  prolonged  action  of  substances  either  of 
less  virulently  irritating  properties  or  in  a 
greater  state  of  dilution  than  those  which  cause 
the  acute  forms  of  dermatitis.    The  offending 


body  may  act  simply  mechanically,  as  in  tiie 
case  of  fine  powders,  accounting  for  the  rashes 
found  in  potters  due  to  the  fine  clay,  in  mill- 
stone and  quarry  cutters  from  particles  of 
stone,  in  glass-paper  makers,  pearl  cutters, 
knife  and  needle  grinders,  etc.  Or  the  sub- 
stance may  be  irritating  both  mechanicall ij  and 
chemically,  as  the  finely-powdered  sugar  which 
irritates  the  arms  of  grocers ;  or,  lastly,  the 
irritant  may  act  chemically  only.  In  this  last 
class  the  offending  agents  are  almost  innumer- 
able. In  contradistinction  from  the  acute  form 
of  dermatitis  the  chronic  form  is  almost  con- 
fined to  people  whose  pursuits  bring  them  into 
daily  contact  with  the  offending  substance. 
The  commonest  cause  of  all  is  the  constant  im- 
mersion of  the  skin  in  water  containing  an  alkali, 
such  as  is  present  in  most  soaps.  Another 
very  frequent  cause  is  the  washing  up  of 
utensils  which  contain  decomposing  alcohol  and 
weak  acids,  such  as  are  found  in  the  dregs  of 
beer  and  wine  glasses,  hence  the  disease  in 
barmen  and  waiters  ;  also  in  cheap  methylated 
spirit,  such  as  is  used  in  dissolving  varnishes. 
Repeated  contact  with  most  metallic  salts  in  the 
moist  state  will  in  time  irritate  the  skin  so  as 
to  produce  a  chronic  dermatitis,  and  hence 
arises  the  disease  known  as  galvaniser's  eczema,, 
due  generally  to  the  ammonio-nickelic  oxide  in 
the  bath.  Almost  all  the  aromatic  oils  and 
perfumes  are  capable  of  inducing  a  chronic 
dermatitis  when  constantly  used,  and  are  gener- 
ally found  in  face  washes,  powders,  etc.  Also 
many  drugs  are  responsible  for  cases  of  skin 
disease  in  those  who  prepare  them,  instances 
l)eing  quinine,  aconite,  podophyllin,  rue,  vanilla, 
and  oil  of  bitter  orange. 

Chronic  dermatitis  from  any  of  these  causes 
is  usually  of  the  dry  lichenoid  type.  The  skin 
is  diffusely  reddened  and  infiltrated  :  the  epi- 
dermis is  thickened  generally,  is  of  a  harsh,  dry 
character,  and  contains  much  less  grease  than 
normally.  Consequently  the  normal  folds  of  the 
skin  are  nuich  deej^ened,  and  are  apt  to  form 
troublesome  fissures  from  the  want  of  elasticity 
and  proper  cohesion  of  the  diseased  horny  layer. 
The  mouths  of  the  follicles  are  often  slightly 
gaping  and  hyperkeratotic,  and  the  lanugo  hairs 
ai'c  stunted  and  broken.  Vesicles  are  found  here 
and  there  from  time  to  time,  and  are  usually 
situated  rather  deep  down  in  the  epidermis. 
Secondary  pyogenic  infection  of  the  fissures  is 
very  common. 

The  eruption  is  apt  to  spread  bej'ond  the 
points  of  actual  contact  with  the  irritant,  and 
this  fact  has  given  rise  to  much  discussion. 
Some  observers  hold  that  this  spreading  beyond 
the  actual  points  of  contact  is  proof  that  chemical 
irritants  can  call  forth  a  true  eczema,  while 
others  contend  that  the  spreading  is  caused  by 
the  inoculation  of  the  eczema  virus  upon  the 
already  damaged  skin.  Be  this  as  it  may,  it  is 
found  that  chronic  dermatitis  from  external 


312 


DERMATITIS  TRAUMATICA  ET  VENENATA 


irritants  is  almost  invariably  symmetrical,  that 
it  often  lasts  long  after  the  cause  has  been 
removed,  and  shows  little  or  no  tendency  to- 
wards spontaneous  recovery,  and  that  it  is 
especially  liable  to  attack  the  sites  of  predilec- 
tion of  idiopathic  eczema. 

The  treatment  of  this  form  of  eruption  is  of 
course  primarily  to  remove  the  soiirce  of  irri- 
tation. After  this  has  been  done  it  will  be 
generally  found  necessary  to  apply  some  bland 
emollient  preparation  for  some  time  until  the 
more  actively  inflammatory  symptoms  have  sub- 
sided and  any  fissures  present  have  healed.  One 
may  then  proceed  cautiously  with  some  weak 
form  of  stimulant  of  the  class  known  as  reducing 
agents,  and  perhaps  one  of  the  best  will  be 
found  to  be  Pick's  salicylic  acid  soap  plaster, 
which  should  be  spread  rather  thickly  iipon  old 
coarse  linen,  and  kept  continuously  applied  day 
and  night.  The  general  principles  of  treatment 
of  chronic  eczema  apply  equally  well  to  this 
artificial  dermatitis,  and  need  not  be  gone  into 
in  detail. 

IV.  The  fourth  class  of  eruptions,  those  that 
are  more  or  less  characteristic,  contains  only  a 
few  members. 

The  first  group  consists  of  those  caused  by 
arsenic,  antimony,  potassium  bichromate,  and 
potassium  cyanide.  The  first  three  of  these 
drugs  may  all  of  them  produce  an  acute  eczema- 
toid  dermatitis,  though  Richardson  stated  that 
potassium  bichromate  had  no  action  on  the 
sound  skin.  The  feature  common  to  them  all, 
however,  is  that  they  are  liable  to  produce  very 
obstinate  ulceration  if  they  come  into  contact 
with  even  the  slightest  abrasion  of  the  epidermis. 
The  first  three  substances  are  all  occasionally 
used,  either  in  the  preparation  or  the  mordant- 
ing of  aniline  dyes,  and  potassium  bichromate 
is  also  present  in  certain  kinds  of  wood  polishes. 
Potassium  cyanide  is  used  by  photographers,  but 
on  account  of  its  known  poisonous  action  its 
effects  upon  the  skin  are  less  often  seen  owing 
to  the  care  with  which  it  is  handled. 

As  regards  the  diagnosis  of  these  eruptions 
arsenic  should  be  suspected  if  there  is  either 
digestive  disturbance  or  inflammation  round  the 
eyes,  while  bichromate  stains  the  nails  and  skin 
a  characteristic  yellow  colour.  There  are  no 
special  characteristics  which  would  enable  one 
to  diagnose  the  presence  of  the  other  two 
poisons. 

A  very  characteristic  eruption  is  seen  on  the 
skins  of  tar  workers,  and  probably  the  same  is 
caused  by  allied  substances,  such  as  paraffins 
and  soot,  owing,  in  the  case  of  the  last-mentioned 
substance,  to  the  traces  of  coal  tar  contained  in 
it.  The  eruption  appears  on  places  where  the 
skin  is  brought  into  contact  with  the  offending 
substance,  in  the  case  of  the  tar  worker  hot 
anthracene  oil,  or  more  rarely  creosote  oil.  It  is 
greatly  dependent  on  the  habits  of  personal 
cleanliness  of  the  individual,  those  who  take 


care  to  thoroughly  wash  off  all  traces  of  the 
irritant  on  leaving  work  suffering  very  much 
less  than  those  who  are  careless  in  this  respect. 
The  sites  of  predilection  are  the  face,  especially 
the  hairy  parts,  the  backs  of  the  hands  and  arms, 
though  occasionally  sparse  lesions  are  found  on 
the  palms  and  the  scrotum. 

The  earliest  lesion  appears  to  be  the  plugging 
of  the  follicles  with  inspissated  tar  products. 
The  irritating  action  of  this  obstruction,  prob- 
ably partly  mechanical  and  partly  chemical, 
causes  a  rapid  overgrowth  of  the  cells  around 
the  follicle,  so  that  the  mouth  now  contains  a 
blackened  horny  plug.  Below  this  suppuration 
may  occur,  or  the  plug  may  be  detached  by 
simple  mechanical  movements.  In  either  case 
a  small  depressed  scar  is  the  result,  so  that  the 
arms  have  a  honeycombed  appearance,  especially 
when  viewed  in  an  oblique  light.  Besides  these 
scars,  however,  there  are  always  present  numer- 
ous little  horny  plugs  which  have  not  become 
expressed.  The  hair  is  usually  maintained  sii;ice 
the  destruction  is  too  superficial  to  affect  the 
bulb.  Associated  with  this  stage  of  the  eruption 
is  also  a  series  of  red  and  very  slightly  thickened 
spots,  which  are  seen  under  a  lens  to  consist  of 
dilated  blood-vessels,  and  are,  in  all  probability, 
due  to  the  repeated  hypersemia  from  the  splashes 
of  the  hot  oils.  At  all  events  these  hypersemic 
spots  are  not  acutely  inflammatory  since  they 
last  for  years.  In  some  cases  the  follicular  plugs, 
instead  of  being  removed  by  suppuration  or 
otherwise,  grow  to  a  considerable  size  and  then 
agglomerate  to  form  the  so-called  tar  mollusca. 
It  is  plain  that  there  must  be  considerable  pro- 
liferation from  the  first  of  the  cells  at  the  mouth 
of  the  follicle,  in  order  to  produce  that  hyper- 
keratosis which  is  one  of  the  earliest  appearances. 
Later  this  proliferation  apparently  affects  the 
deeper  cells,  and  then  these  grow  out  sidewise 
beneath  the  surrounding  epidermis  so  as  to  pro- 
duce a  hard  base  and  a  pearly  edge,  thus  com- 
pletely simulating  rodent  ulcer.  The  growth 
is,  however,  not  yet  malignant,  though  at  any 
moment  it  may  become  so,  and  in  most  cases  if 
left  alone  will  slough  out,  leaving  an  ulcer  which 
heals  and  produces  a  cribriform  scar  not  unlike 
that  left  after  vaccination.  At  the  same  time, 
in  addition  to  the  moUuscum  form  of  tumour, 
there  is  another,  the  common  flat  wart,  the 
evolution  of  which  is  not  quite  so  clear.  On 
examining  the  affected  skin  in  early  stages,  how- 
ever, it  can  be  seen  that  there  is  general  hyper- 
keratosis of  the  parts  between  the  follicles, 
though  not  to  so  marked  an  extent  as  of  the 
follicles  themselves,  and  it  is  probably  from  this 
interfollicular  skin  that  the  common  wart  is 
developed.  These  warts  may  also  become  the 
seat  of  malignant  disease,  taking  on  the  charac- 
ters of  true  epithelioma.  It  may  be  remarked 
that,  in  the  case  of  sweep's  cancer  of  the  scrotum 
recently  seen  by  the  writer,  a  careful  search 
revealed  the  presence  of  very  numerous  small, 
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Hat  warts  on  the  ulnar  Ijorders  of  tlie  flexor 
surfaces  of  both  forearms. 

The  treatment  of  this  affection  slioiild  be  in 
the  first  place  of  a  preventive  kind.  The  men 
in  tar  works  should  be  protected  as  far  as 
possible  from  the  splashes  of  the  hot  licjuids, 
and  should  be  in  all  cases  encouraged  to  observe 
scrupulous  cleanliness  after  cessation  of  work. 
As  regards  ciirative  treatment,  when  the  erup- 
tion has  once  developed  there  is  little  to  be  done 
at  first.  The  workmen  all  know  themselves  that 
if  they  pick  ofl'  the  little  horny  projections  they 
are  liable  to  aggravate  the  disease.  If  any  of 
the  tumours  grow  to  an  inconvenient  size  it  is 
advisable  to  remove  them  without  waiting  for 
exfoliation,  and  in  any  case  a  sharp  look-out 
should  ])e  kept  on  all  growths,  so  that,  should 
any  of  them  develop  malignant  tendencies,  they 
may  be  removed  at  once. 

As  lias  been  already  noted,  a  rash  strongly 
resembling  that  just  described  has  been  observed 
in  workers  with  paraffin,  though  this  agent  does 
not  appear  to  produce  the  epithelial  tumours. 

There  is,  however,  another  form  of  eruption 
occasionally  seen  on  the  legs  of  those  men  who 
habitually  carry  about  vessels  of  petroleum. 
Usually  the  right  leg  only  is  afi^ected,  owing  to 
tlie  fact  that  the  can  is  carried  in  the  right 
hand.  The  right  trouser  leg  gets  saturated  with 
the  oil,  and  its  action,  aided  perhaps  by  the 
constant  friction  of  the  skin,  j^i'oduces  a  curious 
bullous  eruption  situated  on  a  brawny  and  in- 
flamed base.  There  is  usually'  a  considerable 
amount  of  pyogenic  infection  of  the  eruption, 
which  soon  dies  away  under  soothing  and  pro- 
tective pastes. 

Recently  a  chemical  much  used  as  a  developer 
of  photographic  plates,  metol,  has  been  found  to 
cause  a  somewhat  characteristic  eruption  on  the 
hands.  The  salient  features  of  the  eruption 
are  : — A  strikingly  polished  appearance  of  tlie 
epidermis  as  if  varnished  ;  a  diffuse,  even,  cyano- 
tic hypera>mia  of  the  aftected  parts,  almost  blue 
in  colour ;  thickening  of  the  skin  itself,  with 
the  suVijective  symptoms  of  nmiilmess,  stiffness, 
itching,  and  pain.  The  eruption  somewhat 
resembles  both  perniosis  and  erythromelalgia. 
V\\m\  the  former  it  is  distinguished  by  its  occur- 
rence in  hot  weather  and  its  affecting  all  the 
fingers  evenly,  while  from  the  latter  it  may 
be  easily  differentiated  by  the  absence  of  the 
characteristic  paroxysms  of  pain.  Recovery  takes 
place  in  two  or  three  weeks  after  removal  of  the 
cause. 

Feigned  Erujilimis. — Lastly,  a.  sliort  descrip- 
tion must  be  given  of  the  feigned  eruptions. 
These  have  been  separated  from  the  main  body 
of  artificial  eruptions — first,  on  account  of  the 
fact  that  they  are  not  all  true  inflannnations  ; 
and,  secondly,  because  they  present  some  peculiar 
features  of  interest.  There  are  two  classes  of 
case  to  be  considered — that  in  which  the  erup- 
tion is  produced  for  obvious  reasons,  such  as 


to  avoid  some  distasteful  occupation,  and  that 
in  which  there  is  a  morbid  state  of  the  mind. 
Patients  belonging  to  the  second  class  should 
always  be  most  carefully  watched  for  symptoms 
of  mania  developing.  Thus  in  one  of  Shepherd's 
cases  a  girl  ran  out  of  the  hospital  ward,  where 
there  was  no  fire,  with  her  clothes  on  fire. 

The  types  of  eruption  may  be  divided  into 
anomalies  of  secretion,  such  as  red  and  black 
sweating,  blue  concretions  at  the  mouths  of  the 
sebaceous  follicles,  etc.,  and  inflanmiatory  erup- 
tions. 

In  the  former  class  the  number  of  colouring 
agents  which  may  be  used  is  almost  ^nilimited, 
though  curiously  enough  soot  seems  to  be  one 
of  the  most  favourite  applications.  The  pig- 
ment is  generally  made  up  with  grease  to  make 
it  adhere  properly,  so  that  a  few  drops  of  Vjcnzine 
on  a  tuft  of  cotton-wool  will  clean  it  ott',  leaving 
a  perfectly  normal  skin  beneath.  The  differential 
diagnosis  of  these  eruptions  from  those  of  true- 
coloured  secretion  is  very  difficult,  and  is  only 
to  be  accomplished  either  by  careful  watching, 
or  in  those  instances  in  which  the  substance 
used  can  be  identified  by  chemical  or  micro- 
scopical examination,  as  in  a  case  in  wliich 
extract  of  liquorice  was  used  to  simulate  bleed- 
ing points. 

In  the  inflanmiatory  class  of  cases  the  erup- 
tion may  be  simply  a  hypertemia,  or  it  may  be 
more  often  bullous,  vesicular,  and  pustular,  with 
gangrene  and  ulceration,  or  again  it  may 
be  some  deep-seated  chronic  inflammation  of 
nodular  character.  Often  there  is,  as  in  other 
kinds  of  hysterical  manifestations,  some  true 
lesion  of  the  skin  or  some  eruption  produced  for 
therapeutic  purposes  as  the  forerunner  of  the 
feigned  manifestation.  Thus  some  patients  who 
have  been  treated  by  blistering  by  one  doctor, 
have  afterwards  procured  jjreparations  of  can- 
tharides  with  which  to  deceive  jjeople.  Some  of 
the  substances  used  have  been  nitric  acid,  car- 
bolic acid,  cantharides,  croton  oil,  tartar  emetic, 
and  mustard.  The  circumstances  which  should 
always  give  rise  to  suspicion  are:  incorrigible 
idleness  in  men,  hysteria  in  women  and  girls, 
the  age  of  puberty,  the  correspondence  of  the 
eruption  with  no  known  form  of  idiopathic  erup- 
tion, combined  with  a  similarity  to  the  effects 
of  known  irritants,  and  the  occurrence  on  the 
left  side  and  on  situations  which  are  easily 
reached  by  the  patient.  In  many  cases  the  irri- 
tant will  have  run  on  the  skin,  producing  a 
streak  below  the  patch  of  inflammation,  and  the 
patch  itself  has  often  irregular  outlines.  In 
doubtful  cases  the  litnuis  paper  should  always 
be  used,  as  a  very  strong  acid  reaction  of  the 
tissues  will  remain  for  days  when  any  of  the 
mineral  acids  have  been  used.  Sometimes  the 
patch  may  smell  of  the  corrosive,  as  in  one  case 
where  the  slough  was  produced  with  crude  car- 
bolic acid  used  for  disinfecting  purposes.  Lastly, 
the  area,  if  showing  the  chronic  inflammatory 
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form,  may  be  carefully  wiped  with  a  pledget  of 
cotton-wool  soaked  in  soft  soap  and  water,  and 
the  material  thus  obtained  tested  for  arsenic 
and  antimony.  Croton  oil,  one  of  the  favourite 
applications  for  producing  feigned  eruptions,  is 
not  easily  identified  chemically,  and  its  use  can 
only  be  suspected  by  the  presence  of  its  pustular 
eruption  on  the  skin  and  by  careful  search  of 
the  patient's  belongings.  Other  methods  of  pro- 
ducing curious  eruptions  are  by  friction  of  the 
moistened  skin,  sometimes  after  previous  pro- 
longed sucking  of  the  part,  thus  producing  an 
excoriated  wheal,  or  by  the  application  of  heat 
for  so  short  a  time  that  no  true  bulla  formation 
is  produced,  but  a'  superficial  destruction  of  the 
epidei'mis  with  subjacent  hypera3mia.  Many 
cases  of  spontaneous  gangrene  of  young  women 
have  been  published  on  tlie  Continent,  but  on 
I'eading  the  reports  of  these  cases  the  writer  is 
convinced  that  most,  if  not  all  of  them,  were 
really  instances  of  feigned  eruption. 

The  treatment  in  all  doubtful  cases  should  be 
the  careful  dressing  of  tlie  aftected  part  in  such 
a  manner  that  the  patient  shall  be  unable  to 
get  at  the  place.  In  such  cases  the  eruption 
has  often  been  found  to  occur  immediately 
beyond  the  dressing,  a  fact  which,  if  repeated,  is 
practically  diagnostic.  Exposure  of  the  patient, 
when  detected,  is  not  always  satisfactory  in  its 
results,  since  it  is  usually  impossible  to  con- 
vince the  relations,  and  the  patient  only  gets 
more  sympathy.  Sometimes  the  patient  her- 
self can  be  quietly  lectured  with  better  results, 
but  it  is  probably  always  better  to  put  her 
under  a  rigid  course  of  treatment  directed 
against  the  mental  unsoundness. 
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Introduction. —  The  Dermatitis  Traumatica 
et  Venenata  in  Coal-miners  form  a  very  interest- 
ing study  to  every  colliery  siu-geon.  The  diffi- 
culties attendant  on  such  an  investigation  ai-e, 
however,  numerous.  The  separation  of  the 
influence  of  general  hygienic  surroundings,  of 


poverty,  of  heredity,  and  of  treatment  in  a 
more  or  less  migratory  class  of  workers  from 
the  direct  influences  exerted  by  the  different 
occupations  is  clearly  a  formidable  difficulty. 
All  pit-workers  do  not  suffer  alike.  Some  have 
skins  far  more  liable  to  lesions  than  others,  so 
that  an  exciting  cause  in  one  case  may  have  no 
influence  in  another.  Again,  those  pitmen  who 
are  not  unduly  susceptible  to  either  physical  or 
chemical  agents  may  show  no  dermatitis  on  the 
first  apjDlication  of  an  external  irritant,  but  may 
do  so  if  circumstances  expose  them  to  its  in- 
fluence frequently. 

On  the  other  hand,  the  history  aids  one  greatly 
in  arriving  at  a  logical  conclusion  as  to  whether 
the  disease  is  the  result  of  occupation  or  not. 
The  lesions  are  often  quite  local  in  their  distri- 
bution and  their  etiology  easily  accounted  for. 
Not  only  is  this  the  case,  but  when  the  affection 
is  seen  only  in  those  employed  in  mining,  and 
when  there  is  a  repetition  of  attacks  under 
similar  circumstances,  coupled  with  recovery 
when  the  cause  is  removed,  one  has  no  difficulty 
in  stating  that  the  disease  is  one  due  to  occiipa- 
tion.  The  conclusion  which  one  is  driven  to  is 
that  of  the  inflammations  of  the  skin  occurring 
in  miners,  and  brought  on  by  external  irritants, 
some  are  due  to  physical  and  some  to  chemical 
causes. 

A.  Physical  Causes  Division  : — 

(1)  Intertrigo. — This  aifection  usually  makes 
a  svidden  appearance  between  two  opposed  sur- 
faces of  skin.  Its  favourite  situations  are  the 
axilla),  lower  half  of  extensor  surface  of  right 
arm  and  inside  of  lower  third  or  lower  fourth  of 
light  thigh  in  right-handed  hewers,  the  left  arm 
and  left  thigh  in  left-handed  hewers,  groins, 
scroto-femoral  clefts,  scrotum,  perineum,  natal 
cleft,  glans  penis,  and  prepuce.  The  sensations 
produced  are  those  of  heat  and  pruritus. 

The  history  usually  given  is  that  the  skin  on 
the  opposing  surfaces  became  chafed  and  now 
feels  hot  and  sore.  The  first  appearance  is 
simply  a  reddened  surface,  which,  however,  soon 
becomes  raw  as  well  as  redder.  On  further 
irritation  a  fluid  exudation  covers  the  surface, 
and  the  result  is  a  scalding  or  maceration  of  the 
affected  area  or  areas  of  skin  accompanied  V)y 
the  production  of  an  offensive  odour.  The  con- 
dition may  end  in  an  eczema. 

Tlie  etiology  of  this  aff'ection  comprises  a 
number  of  factors.  Heat,  moisture,  contact, 
jjressure,  movement,  and  friction  all  play  their 
pai-t.  In  addition,  coal-dust  and  coal-particle.s 
accumulate  in  the  situations  above  mentioned, 
and  by  irritating  the  skin,  especially  when  per- 
spiration is  practically  dropping  oft"  the  skin, 
cause  ail  intertrigo.  Another  factor  is  the  want 
of  cleanliness,  especially  in  the  region  of  the 
genitals.  In  their  daily  ablutions  some  miners 
omit  the  latter  region  or  only  cleanse  it  partially. 
Again,  the  right-handed  hewer  who  works  with 
the  back  of  his  right  elbow  and  the  lower  half 
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of  the  extensor  surface  of  his  riyht  arm  against 
the  inner  surface  of  the  lower  third  or  lower 
fourth  of  tlie  right  thigli  produces  an  intertrigo 
of  the  parts  in  contact.  In  no  case,  however, 
have  1  seen  a  malignant  condition  result  such 
as  one  gets  in  sweeps. 

The  ti'eatmeut  which  has  been  fo\nid  to  be 
most  serviceable  consists  in  warm  local  boric 
acid  baths  followed  by  the  application  of  car- 
Ijolic  oil  (1  in  30),  combined  with  rest  of  the 
affected  parts.  Strips  of  dry  boric  lint  should 
be  placed  in  the  diseased  clefts  after  each  appli- 
cation of  carbolic  oil,  or  they  may  be  soaked  in 
the  oil  previous  to  their  being  applied.  Oxide 
of  zinc,  starch,  bisnuith,  calamine,  fuller's 
earth,  and  other  powders  of  the  same  natin-e,  or 
combinations  of  these  so-called  harmless  powders, 
do  far  more  harm  than  good,  and  greatly  encour- 
age a  relapse  through  tlieir  tendency  to  cake. 

(2)  Eczema  of  the.  External  Amlitory  Meatus. 
— Eczema  in  this  region  is  iisually  of  the  acute 
vesicular  type,  and  is  to  be  met  with  in  all 
degrees  of  severity.  The  chief  cause  in  coal- 
miners  is  the  irritation  produced  by  the  presence 
of  coal-dust  and  stone-particles  which  gain  access 
to  the  external  auditory  meatus  while  the  hewer 
is  working,  as  he  often  has  to  do,  with  his  head 
abducted.  A  right-handed  hewer  would  thus 
iiave  the  left  ear  atl'ected,  a  left-handed  hewer 
the  right  car.  The  sharp  and  angular  particles 
of  stone  are  more  apt  to  cause  irritation  than 
tlie  particles  of  coal.  If  the  cerumen  is  abund- 
ant, the  particles  become  entangled  in  it,  and 
the  two  ultimately  form  a  plug  of  impacted 
cerinnen.  ^Vhen  removed,  they  arc  seen  to  be 
usually  tubular,  and  they  vary  in  length  from 
\  to  I  of  an  inch.  Such  a  condition  causes  an 
impairment  of  hearing,  and  gives  encouragement 
from  its  recurrence  to  an  attack  of  eczema.  In 
some  of  the  occupations  in  the  pits  the  danger 
to  life  is  increased  by  an  auditory  apparatus 
in  bad  working  order,  and  hence  pitmen  soon 
consult  a  medical  man  if  there  be  any  sign  of 
deafness.  Should  tlie  eczema  cause  a  narrowing 
or  tortuosity  of  the  canal  throughout  its  whole 
extent,  it  may  necessitate  the  pitman's  ciianging 
iiis  occupation. 

i'ainting  the  atl'ected  region  with  friar's 
balsam  seems  to  fail  in  curing  this  troublesome 
affection.  To  soften  the  plug  thick  castor  oil 
should  be  dropped  into  the  ear  nightly  for 
tin-ee  nights  in  succession.  On  the  fourth  night 
the  ear-channel  should  be  syringed  out  with 
warm,  weak  bicai'bonatc  of  soda  solution,  and  the 
jjliig  extracted  by  a  Volkmann's  spoon  or  small 
forceps  if  need  be.  The  ear  is  tlien  plugged 
witli  narrow  strijjs  of  lint  which  have  been 
previously  saturated  in  melted  mild  antiseptic 
ointment.  The  meatus  soon  returns  to  a  normal 
condition.  If  eczema  of  the  ear  lias  already 
developed,  syringing  witli  warm,  weak  soda 
solution  eases  the  pain,  and  this,  when  per- 
formed every  second  or  third  night,  may  in 


itself  be  sufficient  to  cure  the  eczema.  If  not, 
the  solution  should  be  mopped  up  after  syring- 
ing, and  boric  acid  in  tine  powder  l)lown  into  the 
ear.  Salicylate  of  soda  solution  (1  in  50)  is 
useful  in  allaying  the  j^ain  also. 

(3)  Circumscribed  Injia)iiinati<m  of  the  Ex- 
teroKil  Auditory  ]\featus. — This  affection  usually 
shows  itself  in  the  form  of  small  boils.  It  is 
accompanied  by  a  good  deal  of  pain,  the  patient 
is  usually  "  run  down  "  in  condition,  and  hence 
requires  sj'stemic  as  well  as  local  treatment. 
The  latter  consists  in  incision  of  boils  and 
syringing  with  warm,  weak  boric  solution. 
Strips  of  lint  soaked  in  carl)olic  oil  (1  in  40)  are 
very  soothing  as  well  as  healing. 

(4)  Sineat  Bashes. — These  are  common,  and 
are  usually  of  an  erythematous  type,  often 
scarlatiuiform.  A  strong  dose  of  calomel  usually 
has  the  best  effect. 

(5)  CaUosities.  —  {a)  Onsetters  Hands. — This 
is  a  rare  and  peculiar  condition  resembling 
Dupuytren's  contraction.  Coal  is  removed  from 
tlie  place  Avhere  it  is  hewn  to  the  pit-mouth  in 
tubs.  Youths,  called  onsetters,  have  to  push 
and  pull  these  tulis,  which  are  simply  small 
railway  waggons  capable  of  holding,  say,  six 
hundredweights  of  coal.  They  do  so  by  grasp- 
the  upper  rim  of  the  tub  with  the  hands  in  a 
position  of  semiflexion.  The  movements  of  the 
hands  cause  oft-repeated  pressure  on  the  palms 
and  on  the  flexor  siu'faces  of  the  digits,  with  the 
result  that  the  skin  gets  thickened  and  callosities 
form  on  the  areas  exposed  to  pressure.  No 
pain  is  exj^erienced,  but  the  retraction  of  the 
fascial  structures  is  slowly  progressive,  and 
results  in  a  varying  degree  of  flexion  of  the 
digits.  The  middle  finger  suffers  most,  and 
hence  differs  from  Dupuytren's  contraction,  in 
which  the  middle  finger  is  not  so  much  flexed 
as  the  two  inner  ones.  The  condition  is  often 
bilateral.  Hot  baths  nightly,  followed  by 
energetic  inunction  witli  fatty  substances,  or  the 
ajiplication  of  stinndating  liniments,  entirely 
fail  to  make  any  lasting  impression  except  at  a 
very  early  stage.  Subcutaneous  division  of  the 
contracted  structures  seems  to  be  the  only  real 
remedy. 

{b)  Yard  -  Stick  Cal/osit/es.  —  Officials  carry 
yard -sticks  occasionally  whilst  traversing  tlie 
low  passages  of  the  pit,  and  callosities  some- 
times result  from  the  grasp  taken.  Such  a  con- 
dition might  prove  useful  in  the  identification  of 
officials  found  dead.  In  one  instance  brought 
to  my  notice  by  Dr.  Trotter  of  Bedlington  the 
official  obtained  support  from  his  yard -stick 
while  walking  in  a  stooping  position  by  grasp- 
ing his  wand  about  the  junction  of  its  upper 
and  middle  thirds  in  such  a  manner  that  two 
callosities  were  produced.  ]>y  fully  flexing  the 
little  finger  of  the  right  hand  on  the  palm,  and 
opposing  the  tluunb  to  the  other  three  the  yard- 
stick was  grasped  in  such  a  way  that  a  callosity 
developed  on  the  extensor  aspect  of  the  proximal 
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phalanx  of  the  little  finger,  and  another  on 
the  flexor  and  inner  surfaces  of  the  base  of  the 
thumb. 

(c)  Pick  -  Shaft  Callosities.  —  Every  hewer 
shows  a  number  of  callosities  on  both  hands  pro- 
duced by  the  constant  grasping  of  the  pick-shaft 
whilst  working.  These  vary  in  position  accord- 
ing as  the  hewer  is  left-  or  right-handed,  but 
only  to  a  slight  degree,  as  tiie  miner  may  have 
to  use  his  left  hand  most  tlie  one  day  and  the 
right  the  next. 

B.  Chemical  Causes  Division  : — 

(1)  Creosote  Rash. — Props  of  wood  are  used 
to  support  the  roof  of  the  mine,  and  the  process 
of  placing  these  in  their  positions  is  called 
"  timbeilug."  The  props  themselves  are  soaked 
in  preservative  solution  or  solutions  to  protect 
them  from  fungi  and  moisture  in  the  pit.  I  am 
iniable  to  give  the  composition  of  any  of  the 
preserving  fluids  —  the  formula;  seem  to  be 
trade  secrets  ;  but  since  the  preparations  smell 
vigorously  of  creosote,  the  rash  is  here  termed 
the  Creosote  Rash.  Miners  are  afraid  of  hand- 
ling too  many  "  pickled  props,"  which  are  black- 
stained  and  used  for  the  dampest  parts  of  the 
pit.  One  meets  with  the  creosote  rash  usually 
in  adolescents  who  have  been  engaged  in  hand- 
ling creosoted  logs  for  several  days  in  succession. 
The  sites  of  predilection  are  the  hands  and 
wrists,  face  and  neck.  The  rash  makes  its 
appearance  in  the  form  of  a  large  number  of 
small  papules  about  the  size  of  a  pin's  head,  but 
gradually  passes  from  this  erythematous  condi- 
tion through  a  vesicular  stage  into  a  pustular 
one.  The  pustules  tend  to  burst,  and  the  con- 
dition assumes  the  appearance  of  a  pustular 
eczema.  The  dark  -  brown  staining  material 
contained  in  the  preserving  fluid  may  assist  in 
the  production  of  the  creosote  rash.  As  a 
complication  of  this  affection  I  may  mention 
conjunctivitis,  both  simple  and  purulent.  This 
is  produced  by  the  pitman  rubbing  his  eyes 
with  his  unwashed  hands  while  at  work  or 
before  he  takes  a  bath.  The  treatment  which 
yields  the  best  results  consists  in  bathing  the 
affected  parts  with  a  solution  of  salicylate  of 
soda  (1  in  50)  for  fifteen  minutes  every  morning, 
and  following  this  up  with  a  liberal  application 
of  boric  acid  ointment — the  whole  to  be  repeated 
at  bedtime.  This  is  assisted  by  a  general  tonic 
or  salicylate  of  soda  internally,  the  aff'ected  parts 
being  kept  at  rest  as  much  as  possible. 

The  general  symptoms  accompanying  the  rash 
are  briefly  as  follows  : — Shivers,  loss  of  appetite, 
headache,  backache,  malaise,  and  sickness. 
Papular  rash  appears  when  temperature  is  about 
lOr  F.  Temperature  falls  to  about  99-5°  F. 
when  vesicular  rash  exhibits  itself,  and  rises  to 
102-5''  F.  or  higher  when  the  vesicles  become 
pustular.  It  then  gradually  falls  to  the  extent 
of  one  degree  daily  until  it  reaches  normal. 
The  skin  shows  no  sign  of  pitting,  and  the 
vesicles  are  not  umbilicated. 


(2)  Water-Rash. — This  eruption  may  be  pres- 
ent on  any  part  of  the  body,  although  it  favours 
the  hands,  forearms  and  arms,  face  and  neck, 
and  the  feet  and  legs.  It  occurs  in  those  who 
do  not  handle  props  as  well  as  in  those  who  do, 
and  simulates  the  creosote  rash  in  many  of  its 
symptoms.  It  is  apparently  caused  by  the 
water  in  the  pit,  either  by  its  dripping  on  the 
pitman  whilst  at  work,  or  by  his  getting  wet 
with  water  lying  on  the  floor  of  the  mine.  The 
whole  course  of  the  disease,  the  rash  especially, 
simulates  smallpox.  The  rash  is  first  papular, 
then  vesicular,  and  finally  pustular.  Some  of 
the  pustules  show  distinct  umbilication.  The 
systemic  disturbance  is  also  similar  to  that  of 
an  infectious  disease.  Pit-water  in  percolating 
into  the  pit  dissolves  many  irritating  materials. 
In  addition  there  is,  comparatively  speaking,  a 
good  deal  of  sulphuretted  hydrogen  and  sulphur 
dioxide  in  the  air  of  mines,  and  these  when  dis- 
solved in  the  water  may  act  as  factors  of  causa- 
tion, just  as  in  the  case  of  Delhi  boils.  The 
treatment  consists  in  administering  a  good 
diaphoretic  and  diuretic  mixture  regularly.  The 
diet  should  be  light  and  non-stimulating,  and 
the  patient  should  be  confined  to  bed.  This 
rash  seems  to  be  a  forerunner  of  the  eczema  of 
the  feet  and  legs  which  one  occasionally  meets 
with  in  old  miners. 

(3)  Eczema  of  the  Upper  and  Lower  Ex- 
tremities.— This  is  an  aggravating  condition  to 
cure.  When  fully  developed  it  attacks  both 
hands  and  wrists  as  well  as  the  dorsum  of  each 
foot,  and  it  may  be  that  even  the  legs  are  in- 
cluded. The  skin  peels  off  in  large  flakes  from 
the  palms  of  the  hands,  and  fissures  usually 
extending  down  to  the  true  skin  luake  their  un- 
welcome appearance.  Both  hands"suff"er  equally. 
The  condition  is  a  very  serious  one  to  the  miner, 
causing  him  much  pain  and  anxiety  through 
loss  of  working -time.  Undoubtedly  one  can 
remove  the  disease  by  removing  the  cause  in 
time,  but  pitmen  show  no  delight  in  changing 
their  occupation  imless  really  compelled  to  do 
so  from  the  severity  of  the  skin  lesion.  One 
must  therefore  adopt  the  principle  of  trying  to 
avoid  depriving  the  skin  of  its  natural  lubricant, 
atid  to  supply  a  substitute  where  the  lubricating 
material  is  deficient.  The  handling  of  props 
ought  to  be  discontinued  therefore,  and  carbolic 
oil  (1  in  40)  should  be  energetically  rubbed  in 
night  and  morning.  Lead  and  opium  lotion 
gives  relief,  as  also  an  ointment  consisting  of  am- 
moniated  mercury  and  oxide  of  zinc.  Despite 
all  kinds  of  treatment,  however,  the  disease  may 
remain  perfectly  incurable. 

Derma.tobia.. — A  bot-fly,  found  in  Cen- 
tral America,  which  deposits  its  eggs  in  the  skin 
and  causes  boil-like  swellings  {cutaneous  myiasis). 

Derma.tol. — Subgallate  of  bismuth,  a 
dusting  powder  and  an  antiseptic ;  used  also  in 
diarrhoea. 


DERMATOLOGY 


317 


Derma.tolOg'y.  —  The  department  of 
medicine  dealing  with  the  diseases  of  the  skin. 

DermatolysiS. — Abnormal  extensibility 
of  tlie  skin  due  to  an  alteration  in  its  contractile 
facidty ;  also  extensibility  with  a  certain  degree 
of  hypertrophy  affecting  various  elements  of  the 
skin  and  sul)cutaueous  tissues,  leading  to  the 
localised  production  of  hanging  or  loose  folds  of 
skin;  cutis  laxa  ;  cutis  pendiila  ;  "elastic-skinned 
men."  See  Pregnancy,  IxTiiA-UTEiuNE  Diseases 
{Diseases  of  the  Sv.hnitdtieous  Tissue). 

Derm  atomy  COS  is.— A  cutaneous  af- 
fection due  to  till'  growth  (if  a  vegetable  parasite 
such  as  dermatomycosis  furfuracea  or  tinea 
versicolor  (due  to  growth  of  microsjooron  furfur). 
See  Skin,  Parasites  {Tinea). 

DermatomyOSitiS. — Aninflanuuatory 
disease  of  the  muscles  associated  with  cedema 
and  erythema ;  polymyositis.  See  Muscles, 
Diseases  (TiiJJamiiiatori/). 

Dermatoses. — A  general  term  apjilied 
to  all  skin  diseases,  and  serving  as  the  basis  of 
the  nomenclature  and  classification  of  dermato- 
logy ;  angioneurotic  dermatoses,  hajmorrhagic 
dermatoses,  and  neurotic  dermatoses,  etc.,  have 
been  described.  See  Skin,  Diseases,  Parasites  ; 
Drug  Eruptions  ;  etc. 

DermatOSpasm US.— Cutis  anserina. 
See  Cutis. 

Dermogfraphia     or  Dermo- 

g'raphism. — Tlie  condition  of  thi'  skin  in 
which  the  stroke  of  the  finger-nail  or  of  the 
point  of  a  pencil  will  raise  a  linear  wheal,  mak- 
ing it  possible  to  write  a  word  or  two  on  the 
patient's  back  or  chest.  See  Urticaria  (  Varieties, 
Urticaria  Factitia)  ;  Hysteria  [Disorders  of 
Circulation  and  Trophic  Disorders). 

Dermoid  Cysts  and  Tumours. 

See  Brain,  Surgery  of  {Cephalocele,  Diagnosis) ; 
Conjunctiva,  Diseases  of  {Congenital  Anomalies, 
Dermoid  Tumours) ;  Ejirryomata  ;  Eyelids, 
Affections  of  [Congenital  Defects,  Dermoid 
Cysts) ;  F allopian  Tubes  [Ttimours,  Primary 
Dermoid) ;  Lacrimal  Apparatus,  Diseases  of 
[Diseases  of  Lacrimal  Sac  and  Nasal  Duct,  Der- 
moid Tumours) ;  Labour,  Precipitate  and 
Prolonged  [Faults  in  the  Soft  Passages,  Ovarian 
Dermoid) ;  Mediastinum  [Tumours,  Dermoid 
Cysts) ;  Mouth,  Diseases  of  [Diseases  of  Floor 
of  Mouth,  Dermoid  Cysts) ;  Orbit,  Diseases  of 
[Tummirs,  Cystic,  Dermoids) ;  Ovaries,  Diseases 
ov  ['Tumours,  Dermoid  Cysts);  Ovaries,  Diseases 
of  [Primary  Dermoid  of  Pelvic  Connective 
7'issue) ;  Palate  [Tumours,  Dermoids) ;  Peri- 
toneum, Tumours  of  [Dermoids) ;  Scrotum  and 
Testicle,  Diseases  of  [Tumours  of  Scrotum, 
Sequestration  Dermoids)  ;  Tongue  [Tumours, 
Cysts,  Dermoid) ;  Tumours  [Dermoids  and  Tcra- 
toniata). 


}  DermoideCtomy.— Excision  of  a  der- 
j  moid  cyst  or  tumour. 

Dermoi. — Cln-ysophanate  of  bisnmth. 

DermotylOSiS. — Hardening  or  indura- 
tion of  the  skin. 

Derodidymus  or  Derodymus. — 

A  monstrosity  (from  Gr.  o^i>>i,  neck,  and  oiSviw;, 
double)  with  two  heads  and  a  single  trunk 
(with  two  vertebral  columns),  and  two  arms  and 
two  legs,  and  perhaps  the  rudiment  of  a  third  ; 
dicephalus  dipus  or  tripus. 

DeromeluS. — A  parasitic  monstrosity 
(from  Gr.  Sepij,  neck,  and  /xeAo?,  limb)  in  which 
a  limb  springs  from  the  region  of  the  neck  ;  a 
trachelo-parasite  or  aucheno-melus. 

Desalination. — The  removal  of  saline 
substances  from  the  blood  [e.g.  in  cholera). 

Desault'S  Splint. — An  apparatus  (long 
outer  and  inner  splints,  and  an  anterior  splint) 
used  in  fractures  of  tlie  thigh  ;  so  called  after 
the  French  surgeon,  Desault  (1744-1795). 

Descemet's     Membrane.  —  Tiie 

posterior  elastic  lamina  of  the  cornea  ;  inflam- 
mation affecting  it  is  called  Descemetitis ; 
Descemet  was  a  French  physician  (1732-1810). 
See  Cornea  [Introduction) ;  Iris  and  Ciliary 
Body  [Anatomy). 

Descensus. — Descent,  e.g.  of  the  testicles 
in  fa'tal  life  ;  prolapse,  e.g.  of  the  uterus.  See 
Scrotum  and  Testicle,  Diseases  of  [Develop- 
ment, Descent  of  Testicle) ;  Pelvis,  Perineum  and 
Pelvic  Floor  [Prolapsus  Uteri). 

Desiccation. — The  action  of  drying  up 
or  depriving  of  moisture.  A  desiccator  is  an 
apparatus  for  the  drying  of  fruit,  milk,  etc.  ; 
powerful  dehydrating  agents  are  concentrated 
sulphuric  acid  or  fused  calcium  chloride. 

Desma-  or  Desmo-. — in  compound 

words  desma-  or  desmo-  (from  Gr.  Seo-juos  or 
8eo-/xa,  a  ligament  or  band)  means  relating  to  a 
l)and,  bandage,  or  ligament,  or  to  any  connecting 
structure.  Thus  desmacyte  is  a  connective-tissue 
cell  ;  desmalgia  signifies  pain  in  a  ligament  ; 
desmectasis  is  stretching  of  a  ligament ;  desmo- 
graphy  or  desmology  means  the  description  of  the 
ligaments  ;  desmoid  tumour  is  a  fibroid  ;  desmoma 
is"  a  tumour  of  the  connective  -  tissue  type  ; 
desmo.?is  is  a  disease  of  the  connective  tissue, 
especially  of  that  of  the  skin  ;  and  dcsmurgia  is 
the  surgical  treatment  of  diseases  or  injuries  by 
bandages. 

DesmO-bacteria.— Rod  or  thread-like 
micro-organisms,   in    contrast   to   the  sphfcro- 
bacteria  or  cocci  (round  organisms),  in  Cohn's 
i  classification. 
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Desquamation.— The  separation  or 
exfoliation  of  the  epidermis,  either  in  mem- 
branous pieces  (desquamatio  'memhranacea)  or 
in  small  particles  {desquamatio  furfuracea),  or 
as  a  complete  portion  or  sheath  {de&quamaUo 
siliquosa).  See  Measles  {Symptoms,  Eruption)  ; 
New-Born  Infant  '  {Dermatitis  Exfoliativa)  ; 
Rubella,  Roserash  {Symptomatology,  Desquama- 
tion) ;  Scarlet  Fever  {Symptomatology,  De- 
sq'iiamation) ;  Smallpox  {Symptoms,  Eruption) ; 
Typhoid  Fever  {Complications  and  Seqxiela;, 
Cutaneous  System). 

Desquamative  Nephritis. — Renal 

inflammation  in  which  the  epithelium  of  the 
tubules  of  the  kidneys  is  extensively  shed. 

Destructor. — An  apparatus  for  the 
efficient  and  cleanly  disposal  of  refuse  by  means 
of  heat ;  either  the  slow  combustion  furnace 
{e.g.  Fryer's)  or  the  high  temperature  or  forced 
draught  furnace  {e.g.  Horsfall's)  may  be  iised  ; 
there  may  be  also  a  fume  cremator  for  consum- 
ing the  fumes  ;  from  the  resulting  clinker  con- 
crete may  be  obtained  for  making  roads,  mortar, 
etc. 

Detachment  of  Placenta.  See 

Labour,  Stages  and  Duration  {Third  Stage, 
Phenomena). 

Detachment    of    Retina.  See 

Retina  and  Optic  Nerve  {Retina,  Detachment). 

DetentiO. — Catalepsy.  5 

Deterg'entS.  — Cleansing  substances, 
especially  such  as  remove  dirt,  discharge,  [and 
desquamated  epidermic  scales  from  the  skin  or 
from  foul  ulcers  by  their  external  use  ;  examples 
are  found  in  soap  and  warm  water,  alcohol, 
vinegar,  charcoal,  pumice-stone,  and  sand. 

Determination. — The  flow  of  the  blood 

(and  of  other  bodily  fluids)  to  a  special  part, 
leading  to  congestion  of  that  part ;  active 
hypersemia. 

Determination  of  Sex.— The  arti- 
ficial fixing  of  the  sex  of  the  offspring  before 
birth  is  still  an  unsolved  problem  ;  it  does  not 
seem  that  it  can  be  done  by  altering  the  food 
given  to  the  female  parent  during  pregnancy  ; 
the  general  tendency  of  modern  investigations 
is  to  show  that  the  sex  is  determined  at  an 
•earlier  date  in  antenatal  life  than  was  supposed, 
either  at  the  moment  when  the  spermatozoon 
penetrates  the  ovum  or  in  the  ovum  itself  before 
impregnation,  perhaps  at  the  moment  of  matura- 
tion ;  the  medical  man  cannot  yet  act  as  "  the 
arbiter  of  the  sex  of  the  infants  yet  unborn." 

Detrusor. — Literally  a  thruster-out  or 
propeller  (from  Latin  detrudo,  I  thrust  away) ; 
is  the  name  given  to  the  muscular  coat  of  the 
bladder  which  by  its  contraction  expels  the 
urine  {detrusor  urince). 


DeuterO-. — In  compound  words  deiUero- 
(from  Greek  Sei're/Dos,  second)  signifies  secondary. 

Deutero  -  albumose.  See  Urine, 
Pathological  Changes  in  {Detection  of  Al- 
humoses  in  Urine). 

Deuteropathic  Insanity.  —  in- 
sanity caused  by  morbid  states  of  other  organs 
than  the  brain  ;  secondary  insanity. 

Deutero  -  proteoses. — Proteids  with 

a  less  complex  molecule  than  the  albumins  and 
globulins  have,  and  more  nearly  allied  to  the 
peptones  than  to  the  original  proteids.  (The 
proto-proteoses,  on  the  other  hand,  are  more 
nearly  allied  to  the  original  proteids  than  to  the 
peptones.)  See  Physiology,  Protoplasm  {Classi- 
fimtion  of  the  Proteids) ;  Physiology,  Food  and 
Digestion  {Stomach,  Digestion,  Proteolytic 
Period)  ;  Physiology,  Food  and  Digestion 
{Intestinal  Digestion,  Pancreatic). 

Deutoplasm  or  Deuteroplasm. 

— The  food  yolk  of  the  ovum,  i.e.  of  the  mero- 
blastic  ovum ;  the  deutoplasm  of  the  hen's  egg 
consists  of  white  and  yellow  yolk ;  the  nutritive 
yolk  in  contradistinction  to  the  protoplasm  or 
formative  yolk. 

Development. — The  series  of  changes 
by  which  an  apparently  simple  structure  {e.g. 
the  ovum)  becomes  a  highly  complex  organism 
{e.g.  the  embryo  and  foetus) ;  also  the  gradual 
elaboration  of  structure  and  function  believed 
to  occur  in  and  to  account  for  the  evolution  of 
races  of  animals  and  plants ;  "  creation  belongs 
to  eternity  and  development  to  time  "  (Stewart 
and  Tait).  See  Children,  Development  op  ; 
Embryology  ;  Fostus  and  Ovum,  Development 
OP ;  Generation,  Female  Organs  of  {Arrested 
Developments) ;  Heart,  Physiology  of '.{Embryo- 
logy) ;  Palate  {Congenital  Malformations  of 
Mouth,  Development) ;  Physiology,  Reproduc- 
tion {Development) ;  Pregnancy,  Physiology  ; 
Pregnancy,  Multiple  {Tivins) ;  Scrotum  and 
Testicle  {Abnormalities)  ;  Skin,  Anatomy  and 
Physiology  {Skin,  Nails) ;  Teeth  {Development) ; 
Teratology  ;  Uterus,  Malformations  of  {De- 
velopment of  Geiiito-Urinary  Organs). 

Developmental  Idiocy. — Congeni- 
tal cases  of  mental  deficiency  in  which  the  signs 
of  the  morbid  state  are  late  in  appearing.  See 
Mental  Deficiency  {Developmental). 

Developmental  Insanities.— 

Under  this  name  have  been  grouped  the  de- 
liriums and  night  terrors  of  children  and  the 
various  insanities  of  puberty  and  adolescence. 
See  Adolescent  Insanity  ;  Night  Terrors  ;  etc. 

Developmental    Method. —  The 

spinal  cord  at  birth  has  tracts  (ingoing)  which 
contain  medullated  nerve  fibres,  while  others 
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(outgoing)  do  not ;  by  this  fact  the  various 
tracts  of  the  cord  can  be  demonstrated.  See 
riivsiOLOGY,  Nervous  System  {Spinal  Conl, 
Funrfioiin,  Condnctl.mi  PatJix). 

Deviation. — A  departure  from  the  nor- 
mal state  ;  dciiexion  or  variation,  e.g.  divergence 
of  one  or  both  optic  axes,  from  the  normal  posi- 
tion. See  Ocular  JIuscles,  Affections  {Para- 
lysis, Etiology) ;  Nose,  Diseases  of  Nasal 
Orifices  and  Septum  {Deviation  of  the  Septum 
Nasi). 

Devonshire  Colic— Cider  (from  its 

acidity)  easily  atfects  lead  with  which  it  comes 
in  contact,  so  lead-poisoning  may  be  produced 
by  drinking  cider.  This  may  account  for  the 
frequency  of  plumbism  in  Devonsiiire.  See 
ToxicoLO(iY  {Irritants,  Lead). 

DeVOto'S  iVIethod.— The  use  of  phos- 
pho-tungstic  acid  or  tannin  for  the  precipitation  of 
albumoses  in  urine.  See  Urine,  Pathological 
Changes  in  {Detection  of  Albumoses). 

Dew.  See  Meteorology  {Dew  and  Hoar 
Frost). 

DexiOCctrdia.. — Transposition  (congeni- 
tal) of  the  heart  to  the  right  side  of  the  thorax; 
localised  or  partial  heterotaxy ;  also  written 
dextrocardia.  See  Heart,  Congenital  Malfoi!- 
M ATiONs  ( Dextrocardia ). 

Dextrin.— A  carbohydrate  (C,.Hi(,0.), 
called  British  gum,  closely  allied  to  inidin, 
obtained  from  starch  by  the  action  of  dilute 
acids,  of  diastase,  and  of  animal  ferments  ;  it  is 
a  polysaccharid,  got  by  the  polymerisation  of 
glucose  or  dextrose  (CuHjoO,,);  the  first  dextrins 
formed  by  the  action  of  saliva  on  starch  give  a 
brown  colour  with  iodine  and  are  called  erythro- 
dextrins,  the  next  give  no  colour  {achroodextrins). 
See  Physiology,  Eood  and  Digestion  {Food, 
Carhoh  ydra  tes,  Pol ysi  iccharids) . 

Dextrose.  —  Glucose,  grape  sugar,  or 
bkiod  sugar,  the  aldehyde  of  mannite,  a  simple 
carbohydrate  (CyHj^C  )j;),  or  monosaccharid  ;  it  is 
so  called  because  it  is  dextro-rotatory,  i.e.  rotates 
the  plane  of  polarised  light  to  the  right,  and 
thus  differs  from  Ijevulosc,  which  it  otherwise 
resembles  ;  it  is  one  of  the  aldehyde  sugars  or 
aldoses.  See  Glycosuria  ;  Physiology,  Food 
AND  Digestion  {Carbohydrates). 

Dhobie  itch.  See  Skin  Diseases  of 
the  Tiioi'ics  {  Vigitahle  Parasites). 

Diabetes.  See  Adrenal  Glands,  Addi- 
son's Disease  {Diagnosis,  Bronzed.  Diabetes) ; 
Alcohol  {Indications,  Diabetes) ;  Alopecia  {Etio- 
logy.  Diabetes);  Boils  and  Carbuncle  {Etiology); 
Brain,  Affections  of  Blood- Vessels  {Cerebral 
Ilamorrhage,  Diagnosis  from  Diabetes)  ;  Brain, 
Surgery'  of  {Comjjression  of  the  Brain,  Diagnosis 


from  Diabetic  Coj/ia) ;  Breath  ;  Bronchi,  Bron- 
chitis {Etiology,  Predisposing  Causes);  Cataract 
{Id iopathic.  Causes) ;  Climate,  Acclimatisation 
{Diabetes) ;  Colon,  JJiseases  of  {Membranous 
Colitis,  Secondary) ;  Colour  Vision  {Aci/uired, 
Causes) ;  Diabetes  Insipidus  ;  Diabetes  Mel- 
LiTus  ;  Ear,  Middle  Ear,  Chronic  Suppuration 
{Ca^ises) ;  Gangrene  (Z^mie^t'c);  Insanity,  Etio- 
logy OF  {Catises,  Autotoxic) ;  Insanity,  Patho- 
logy' oi'  {PatJiogenesis,  Diabetic  Insanity)  ; 
Insanity,  Nature  and  Symptoms  {Etiological 
Varieties);  Invalid  Feeding  {Cookery  in  Dia- 
betes) ;  Lungs,  Gangrene  of  {Causes)  ;  Lungs, 
Vascular  Disorders  {Pulmonary  Embolism,  Fat 
Emboli);  Milk  {Therapeutic  Uses);  Morphino- 
MANiA  AND  Alliei)  Drug  Habits  {Paraldehyde 
Habit,  Diagnosis  ;  Muscles,  Diseases  of  {Poly- 
myositis, Etiology) ;  Nails,  Affections  of  the 
{In  General  Diseases) ;  Nerves,  Peripheral 
{Neuritis,  Causes)  ;  Nerves,  Multiple  Peri- 
pheral Neuritis  (tS'^/o^v/.v)  ;  Nerves,  Neuralgia 
{Etiology)  ;  Ocular  Muscles,  Affections  of 
{Paralysis,  Etiology) ;  Pancreas,  Physiology 
of  {Relation  of  Diabetes  J/ellitus  to  Lesion  of 
Pancreas);  Ovaries,  Diseases  of  {Ovariotomy  in 
Diabetic  Subjects) ;  Oxygen,  Uses  of  ;  Penis, 
Surgical  Affections  of  {Balanitis);  Pharynx, 
Chronic  Pharyngitis  {Etiology) ;  Physiology, 
Internal  Secretions  {Sujwarenal  Brjdies,  Pan- 
creas) ;  Pregnancy,  Affections  and  Complica- 
tions {Digestive,  Diabetes) ;  Pruritus  {Etiology) ; 
PuERPERiuM,  Physiology  {Excretory  System, 
Glycosuria)  ;  Refraction  {Ilypermetropia)  ; 
Retina  and  Optic  Nerve  {Retinal  Ilmnorrhages, 
Causes  ;  Diabetic  Retinitis) ;  Skin,  Pigmentary 
Affections  of  {Classification,  Toxemic)  ;  Teeth 
{Dental  Caries,  Causes);  Therapeutics,  Health 
Resorts  {Warm  Climate  for  Diabetics) ;  LIncon- 
sciousNEss  {Auto-intoxications) ;  Urine,  Patho- 
logical Changes  in  {Ammonia,  Pliospihates, 
Sugars,  and  Acetone  in  Urine);  ^-}iAY^{Diabetes) ; 
Xanthoma  {Xanthoma.  Diabeticorum). 

Diabetes  Insipidus. 

P'tiology       .       .        ,  .  .  .319 

Symptoms  and  Diagnosis  .  .  .  320 

Pathology     .       .       .  .  .  .320 

Treatmen'I'     .       .       .  .  .  .321 

Diabetes  Insipidus  is  a  disease  characterised 
by  a  prolonged  morbid  increase  in  the  secretion 
of  a  urine  free  from  sugar. 

Etiology. — Diabetes  insipidus  is  a  compara- 
tively rare  condition.  During  a  period  of  six 
years  twenty  cases  were  under  treatment  in  the 
wards  of  the  Royal  Infirmary,  Edinburgh.  Ac- 
cording to  the  statistics  of  Roberts,  Strauss,  and 
van  der  Heijden,  the  disease  is  most  common 
during  adolescence,  early  manhood,  and  middle 
life.  Sex  seems  to  play  a  not  unimportant  part 
as  a  predisposing  factor,  males  being  twice  as 
frequently  affected  as  females.  A  marked 
family  predisposition  may  exist,  the  disease 
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running  through  neuropathic  families  or  alter- 
nating with  other  nervous  or  mental  troubles. 
Thus  Griesinger  in  one  instance  found  that 
seven  blood  relations  of  the  patient  were  epi- 
leptic, in  two  instances  the  patient  himself  was 
epileptic,  in  one  instance  both  the  patient  and 
his  friends  were  epileptic.  Gee  notes  a  family 
where  in  four  generations  of  23  patients  11 
suffered  from  diabetes  insipidus ;  Orsi,  a  family 
of  9,  6  of  whom  were  affected  ;  and  Weil,  a  family 
of  21,  20  of  whom  developed  the  complaint. 
The  causal  relationship  between  syphilis  and 
diabetes  insipidus  is  not  yet  quite  clear.  In 
most  cases  the  condition  must  be  ascribed  to 
cerebral  gumma  or  endarteritis,  but  a  number 
remain  where  the  exact  condition  cannot  be 
substantiated.  In  brain  diseases  tubercidosis 
must  not  be  forgotten  in  diabetes  insipidus  in 
childhood,  and  two  cases  have  been  described 
where  chronic  hydrocephalus  existed. 

The  acute  infectious  diseases,  gout,  trauma  of 
the  head  or  abdomen,  mental  shock  and  worry, 
exposure  to  cold,  a  bout  of  drunkenness,  neglect 
and  improper  feeding,  with  consequent  mal- 
nutrition in  children,  may  all  have  a  causal 
relationship  to  the  disease. 

Symptoms. — Two  prominent  and  characteristic 
symptoms  are  present  in  the  disease — an  increase 
in  the  amount  of  urine  excreted  and  a  marked 
and  distressing  thirst.  The  onset  of  the  disease 
may  be  insidious  or  sudden  ;  there  is  complaint 
of  increased  frequency  of  micturition  and  in- 
crease in  the  amount  of  urine  passed,  distressing 
during  the  day,  and  preventing  proper  sleep 
during  the  night.  The  amount  of  urine  is  enor- 
mously increased,  as  much  as  fifteen  to  twenty 
pints  being  passed  in  twenty-four  hours.  Except 
in  the  later  stages  of  the  disease  the  amount 
of  urine  excreted  exceeds  considerably  the 
amount  of  fluid  ingested,  the  surplus  being 
made  up  from  the  food  and  the  tissues  of  the 
body.  When,  however,  a  certain  stage  of  the 
disease  is  reached  the  tissues  become  dehydi'ated, 
and  this  disproportion  is  lost.  The  urine  is  pale 
in  colour  with  a  yellowish  or  greenish  tinge. 
The  reaction  is  faintly  acid  or  neutral.  The 
specific  gravity  is  always  low — 1002  to  1005. 
Glucose  is  absent,  but  inosite  or  muscle  sugar 
is  frequently  present,  but  its  presence  is  not 
characteristic,  as  it  may  be  found  in  chronic 
interstitial  nephritis,  and  even  in  health  after 
an  excessive  amount  of  water  has  been  drimk. 
As  a  rule  albumin  is  absent,  except  in  the  later 
stages  of  the  disease,  when  it  may  be  present  as 
the  result  of  the  general  dyscrasia  and  dis- 
organisation of  the  kidneys.  The  urine  on 
standing  may  become  turbid  from  the  deposit 
of  epithelial  cells  ;  crystals  of  oxalate  of  lime 
may  be  present,  and  phosphates  may  form  from 
ammoniacal  decomposition.  The  percentage  of 
total  solids  is  small,  but  the  total  daily  excretion 
of  nitrogen  may  be  slightly  increased.  The 
chlorides  and  phosphates  are  increased.  The 


thirst  is  excessive  and  distressing.  Enormous 
amounts  of  fluids  can  be  swallowed  by  the  suf- 
ferer. Trousseau  recounts  the  case  of  a  young 
man  who  daily  drank  forty  litres  of  fluid  and 
passed  forty-three  litres  of  urine.  Under  treat- 
ment, when  unable  to  get  water  the  thirst  be- 
came so  intolerable  that  he  drank  the  contents 
of  the  chamber-pot. 

The  mouth,  tongue,  and  fauces  are  dry  and 
parched.  The  appetite  may  be  unaft'ected,  but 
it  is  usually  increased,  and  in  the  early  stages 
of  the  disease  may  be  voracious.  Digestion  in 
the  earlier  stages  of  the  disease  is  normally  per- 
formed. The  bowels  may  be  constipated.  The 
temperature  is  as  a  rule  subnormal.  The  skin 
is  dry  and  harsh.  The  nervous  system  is  dis- 
turbed. When  the  condition  is  due  to  a  gross 
cerebral  lesion  paralysis  of  cranial  nerves  with 
hemianopsia  may  be  present.  The  sensory  func- 
tions are  usually  abnormal,  thus  pains  in  the 
back  and  legs  and  a  tendency  to  headache, 
tingling  and  itching  of  the  skin  may  be  present. 
Amblyopia  is  common  without  any  discoverable 
lesion.  The  mental  functions  are  below  par, 
the  patient  being  irritable  and  depressed.  In- 
somnia is  distressing.  The  sexual  powers  are 
enfeebled. 

The  progress  of  the  disease  is  variable.  At 
times  the  condition  is  so  slight  as  to  be  regarded 
more  as  an  annoyance  than  as  a  disease.  In 
more  severe  cases  progressive  deterioration  in 
nutrition  sets  in,  the  muscles  waste,  the  appetite 
diminishes,  digestion  fails,  and  attacks  of 
diarrhoea  supervene.  The  patient  becomes 
exhausted,  drowsy,  and  gradually  comatose,  un- 
less carried  off  by  an  intercurrent  attack  of 
hypostatic  pneumonia. 

Diagnosis  is  not  as  a  rule  difficult.  The 
increased  excretion  of  water  in  diabetes  mellitus, 
intermittent  hydronephrosis,  chronic  interstitial 
nephritis,  and  in  hysteria,  may  occasionally 
simulate  that  symptom  in  diabetes  insipidus, 
but  these  conditions  are  otherwise  readily  differ- 
entiated. 

The  prognosis  in  diabetes  insipidus  is  very 
variable.  Each  one  must  be  judged  upon  its 
own  merits.  At  times  the  health  does  not  suffer 
appreciably.  Cure  may  sometimes  follow  an  in- 
tercurrent affection  such  as  measles.  Idiopathic 
cases  may  last  for  many  years,  and  terminate  in 
a  gradual  loss  of  nutrition  or  in  an  intercurrent 
attack  of  pneumonia  or  with  a  slowly  progressing 
tuberculosis.  Once  anorexia  sets  in  the  end  is 
not  far  distant.  When  a  gross  cerebral  lesion 
is  present  the  diagnosis  is  bad.  When  the 
disease  appears  in  childhood  the  general  develop- 
ment may  be  retarded  and  deficient. 

The  pathology  of  diabetes  insipidus  consists 
essentially  of  an  error  in  the  controlling  power 
of  the  vasomotor  nerves  of  the  kidney.  In 
animals  polyuria  has  been  shown  to  follow 
stimulation  of  the  floor  of  the  fourth  ventricle 
or  cerebellum.    In  man  the  stimulation  may 
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result  from  periplicrul  irritation ;  au  abwcess  of 
the  external  auditory  meatus  has  been  known 
to  produce  marked  polyuria,  which  subsided  on 
evacuation,  to  return  when  the  free  discharge 
of  pus  was  obstructed,  to  disappear  again  as 
healing  took  place.  In  animals  section  of  the 
great  splanchnic  nerve  is  followed  by  persistent 
hypersecretion  from  the  kidney  on  the  same  side. 
In  man  Schapiro  has  described  degeneration  and 
atrophy  of  the  ganglionic  cells  of  the  semi-lunar 
ganglia,  and  degeneration  and  destruction  of  the 
axis  cylinders  of  the  great  splanchnic  nerve  in 
diabetes  insipidus.  Various  lesions  of  the  brain 
may  be  present,  as  tumours,  tubercle,  degenera- 
tion and  softening  following  arterial  changes. 
There  is  no  characteristic  lesion  in  the  kidneys, 
though  in  long-standing  cases  secondary  changes 
may  take  place  as  the  result  of  the  prolonged 
excessive  secretion  of  urine. 

Treatment.  —  The  treatment  of  diabetes  in- 
sipidus, founded  as  it  is  upon  an  imperfect 
pathology,  is  not  entirely  satisfactory.  When  a 
definite  dyscrasia  exists,  such  as  tuberculosis  or 
syphilis,  as  a  causal  factor,  treatment  must  be 
directed  to  its  amelioration  by  suitable  remedies. 
Apart  from  this,  treatment  by  drugs  has,  for 
the  most  part,  been  directed  to  influencing  the 
condition  through  the  nervous  system.  Valerian 
was  advocated  by  Trousseau  in  enormous  doses 
of  10  grms.  per  diem,  progressively  increasing 
to  30  grms.  Given  thus  it  inevitably  results  in 
gastric  disturbance.  Smaller  doses  of  5SS.  to 
5].  of  the  tincture  thrice  daily,  with  camphor 
water  or  spirits  of  chloroform  to  disguise  the 
taste,  produce  a  decided,  but  imfortxniately  but 
passing  impi-ovement,  and  any  effort  at  increased 
dosage  is  resented  by  the  stomach.  Ergot  has 
a  decided  ameliorating  influence,  and  may  be 
suitably  prescribed  as  ergotin  in  2-grain  doses 
in  pill  with  extract  of  belladonna,  given  every 
six  hours,  the  effects  being  watched  lest  ergotism 
be  produced.  Nitroglycerine,  again,  has  pro- 
duced decided  benefit  in  a  number  of  cases. 
Antipyrin  may  prove  useful  at  night  as  a  sedative, 
and  temporarily  diminishing  the  excretion  of 
urine,  and  thus  permitting  sleep.  Salts  of  iron, 
arsenic,  zinc,  stryclmia,  belladonna,  nitrate  of 
silver,  carbolic  acid,  and  the  bromides  have  all 
been  prescribed  with  varying  success.  Drugs, 
in  fact,  may  diminish  the  excessive  secretion  of 
urine  for  a  time,  and  have  a  beneficial  effect  on 
the  general  health ;  they  do  not  cure  the 
disease.  Ergot,  belladonna,  andl  nitroglycerine 
are  most  to  be  recommended.  Electricity  has 
had  a  marvellous  curative  effect  in  some  in- 
stances. It  may  be  applied  to  the  medulla,  the 
positive  pole  of  the  galvanic  current  being- 
applied  to  the  back  of  the  neck  by  a  large 
electrode,  the  negative  pole,  suitably  insxilated 
to  within  a  quarter  of  an  inch  of  its  extremity, 
being  passed  along  the  floor  of  the  nostril  to 
reach  the  spine.  The  strength  of  the  current 
should  be   gradually  increased    from    one  to 
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five  milleampei-es,  the  duration  of  the  applica- 
tion from  one  to  five  minutes.  The  negative 
pole  may  be  applied  to  the  epigastric  region 
instead  of  to  the  posterior  wall  of  the  naso- 
pharynx. 

Diet  and  general  hygienic  measures  are  of 
great  moment  in  the  treatment  of  the  disease. 
It  is  unnecessai'y  and  cruel  to  needlessly  restrict 
the  amount  of  fluid  drunk,  and  only  leads  to 
deterioration  in  the  general  health.  The  daily 
consumption  of  fluid  should  be  ascertained,  and 
a  gradual  diminution  advised  till  it  is  found 
that  the  urinary  excretion  is  no  longer  influenced. 
Thirst  should  be  alleviated  with  ice,  acidulated 
drinks,  and  the  use  of  pilocarpine  in  small  doses. 
Alcohol,  aerated  waters,  potash  water,  tea, 
and  coffee  must  be  avoided  on  accoimt  of  their 
diuretic  acid.  Food  should  be  nutritious  and 
easily  digested.  There  is  no  objection  to  carbo- 
hydrates, nor  to  proteid  food  within  the  limits 
of  the  patient's  powers  of  digestion.  If  restric- 
tion be  placed  upon  the  amount  of  food  a  care- 
ful watch  must  be  kept  upon  the  patient's 
weight.  It  is  better  that  food  should  be  taken 
frequently  in  smaller  quantity  than  in  large 
quantities  at  longer  intervals.  Little  salt  must 
be  taken  in  the  food.  In  the  later  stages,  when 
anorexia  supervenes,  the  fluids  drunk  should  be 
nutritious,  as  milk,  cocoa,  whey,  light  broth. 

General  hygiene  is  of  importance  —  gentle 
exercise,  a  bracing  climate,  and,  as  the  tempera- 
ture is  subnormal,  warm  clothing  are  all  im- 
portant. In  the  later  stages  carefully  regulated 
massage  is  of  great  use.  Great  care  should  be 
taken  of  the  skin,  Avhich  becomes  atrophic  and 
unhealthy.  Dryness  may  be  relieved  by  steam 
or  warm  water  baths.  Gentle  friction  aids 
nutrition.  Intercurrent  affections  must  be 
treated  on  general  principles.  Constipation  is 
frequently  troublesome ;  drastic  and  irritant 
purgatives  must  be  avoided  from  their  liability 
to  set  up  severe  diarrhanx.  Collection  of  ffeces 
occurs  in  the  lower  bowel,  and  is  best  treated 
by  large  enemata,  massage  to  the  abdomen, 
aloin.  y\j-  grain  in  pill  after  meals,  or  fluid  extract 
of  cascara  sagrada  in  half -drachm  doses  at 
night. 
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Diabetes  Mellitus  is  a  disease  in  which  grape- 
sugar  is  persistently  excreted  in  the  urine.  The 
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term  cannot  be  applied,  however,  to  all  cases  in 
which  sugar  is  detected  in  the  urine.  The  cases 
of  temporary  glycosuria  are  to  be  excluded  ;  so 
also  are  cases  in  Avhicli  the  sugar  excreted  is  not 
grape-sugar,  as,  for  example,  lactosuria  and 
pentosuria.  The  name  diabetes  mellitus  is 
applied  by  many  writers  to  all  forms  of  ^''^''Wiawe'i^ 
glycosuria.  Others  use  the  term  chronic  gly- 
cosuria for  the  milder  forms  of  the  disease,  in 
which  grape-sugar  is  present  in  the  urine,  but 
other  symptoms  slight  or  absent,  and  reserve  the 
term  diabetes  mellitus  for  the  more  severe  forms. 

Physiological  Considerations. — The  carbo- 
hydrates derived  from  the  products  of  digestion 
are  conveyed  by  the  portal  vein  to  the  liver. 
This  organ  contains  a  carbohydrate,  glycogen, 
which  is  greatest  in  quantity  when  a  carbo- 
hydrate diet  is  given.  What  the  exact  function 
of  the  liver  may  be,  whether  it  is  constantly 
paying  out  a  small  quantity  of  sugar  into  the 
general  circulation,  or  whether  the  function  of 
the  liver  and  the  intestinal  villi  is  to  prevent 
sugar  passing  into  the  general  circulation,  is  a 
disputed  point  which  will  be  discussed  in  the 
article  on  the  liver  functions. 

Pavy  thinks  that  if  sugar  were  continually 
being  passed  into  the  general  circulation,  the 
Tirine  would  always  contain  sugar  in  quantity. 
He  believes  that  any  excess  of  sugar  in  the 
blood  is  always  eliminated  in  the  urine. 

It  has  been  shown,  however,  that  the  sugar 
in  the  blood  disappears  when  the  liver  is  excised 
(Minkowski),  or  when  the  vessels  of  the  liver 
are  ligatured  (Bock  and  Hoffmann,  Seegen). 

Intravenous  injection  of  large  quantities  of 
sugar  have  not  been  followed  by  glycosuria 
(Biedl  and  Kraus).  Also  subcutaneous  injections 
of  certain  kinds  of  sugar — dextrose,  Itevulose, 
and  galactose — were  not  followed  by  glycosuria ; 
but  after  the  subcutaneous  injection  of  cane  and 
milk  sugar,  the  whole  of  these  substances  was 
found  again  in  the  urine  (Voit). 

Experimental  Diabetes  and  Glycosuria. — 
In  this  article  it  is  only  possible  to  very  briefly 
mention  some  of  the  more  important  results  of 
experiments  on  animals. 

C.  Bernard  produced  dial)etes  hy  puncturing 
the  floor  of  the  fourth  ventricle.  It  appears 
probable  that  changes  are  thereby  produced  in 
hepatic  cells,  and  that  the  impulses  which  cause 
them  pass  along  the  splanchnic  nerves.  By 
other  experimental  lesions  of  the  nervous  sj^stem 
diabetes  may  be  produced,  as,  for  example,  by 
division  of  the  medulla  (Pavy),  injury  of  the  vermi- 
form process  of  the  cerebellum  (Eckhard),  injury 
of  various  parts  of  the  pons  and  posterior  columns 
of  the  spinal  cord  (Sciiiff),  centrifugal  vagus 
irritation  (Arthaud  and  Butte).  Pavy  produced 
diabetes  by  injection  of  defibrinated  arterial 
(oxygenated)  blood  into  the  portal  vein.  Diabetes 
can  also  be  produced  both  in  man  and  animals 
by  the  administration  of  jihloridzin  (v.  Mering). 
Alimentary,  puerperal,  and  symptomatic  gly- 


cosuria, as  well  as  glycosuria  produced  by 
phloridzin  and  chemical  substances,  will  be  con- 
sidered in  the  article  on  glycosuria. 

Pancreatic  Diabetes. — It  was  not  until  1889 
that  it  was  found  by  Minkowski  and  v.  Mering 
in  Germany,  and  by  De  Dominicis  in  Italy,  that 
total  extirpation  of  the  pancreas  in  dogs  is 
followed  by  diabetes.  Partial  extirpation,  i.e. 
when  one-quarter  or  one-fifth  of  the  gland  is  left 
behind,  does  not  produce  diabetes.  Even  when 
the  pancreatic  duct  is  ligatured  and  the  remain- 
ing piece  of  the  pancreas  has  no  connection  with 
the  duodenum,  still  diabetes  does  not  follow. 
Minkowski  has  shown  the  relation  of  the  pancreas 
to  diabetes  by  the  most  striking  experiment  of 
transplanting  a  piece  of  the  gland  and  grafting 
it  under  the  skin  of  the  abdominal  wall  (external 
to  the  abdominal  cavity).  If  the  transplanted 
portion  of  pancreas  (or  graft)  does  not  necrose, 
then  diabetes  will  not  occur  when  the  whole  of 
the  remaining  intra-abdominal  part  of  the  gland 
is  removed.  But  if  the  transplanted  portion 
of  pancreas  be  subsequently  removed,  then 
diabetes  occurs. 

It  is  probable  that  something  is  formed  in  the 
pancreas  which  passes  into  the  circulation  and 
brings  about  sugar  destruction,  or  prevents  the 
accumulation  of  sugar  in  the  blood.  Lepine 
and  others  believe  that  this  "  something  "  is  an 
internal  secretion  of  the  pancreas,  which  is 
abs  jrbed  by  the  pancreatic  lymphatics  and  veins. 

[It  is  well  known  that  sugar  is  broken  up  in 
the  muscles,  presumably  by  ferment-action,  yet 
no  glycolytic  ferment  can  be  obtained  from  them. 
Cohnheim,  however,  lias  shown  that  if  to  muscle 
juice  the  fluid  expressed  from  the  pancreas  be 
added,  the  mixture  has  a  marked  glycolytic 
power  which  neither  of  its  components  possesses 
separately.  It  thus  appears  as  though  the 
internal  seci'etion  of  the  pancreas  influences  tlie 
metabolism  of  sugar  indirectly,  through  action 
on  the  muscles.] 

Etiology  and  Etiological  Kelations. — The 
disease  is  more  common  in  males  than  females  ; 
the  liability  of  the  two  sexes  is  about  equal  in 
the  early  period  of  life,  but  after  the  age  of  30, 
males  are  more  frequently  affected  than  females. 
The  disease  is  more  common  in  adults.  In 
private  practice  it  is  most  frequently  met  with 
between  the  ages  of  50  and  60,  but  in  hospital 
practice  there  is  a  larger  proportion  of  young 
diabetic  patients. 

The  following  table  gives  the  age  and  sex  of 
100  cases  of  diabetes  in  Manchester  (mostly 
hospital  patients) : — 


Age  in  Years. 

10-20 

20-30 

30-40 

40-50 

50-60 

60-70 

Total. 

Males 

6 

12 

14 

18 

9 

3 

62 

Females 

6 

13 

8 

3 

3 

38 

12 

25 

22 

21 

12 

S 

100 
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The  pc'i'ceutage  at  various  ages  recorded  by 
several  authors  is  as  follows  : — 


Under 
10 

10-20 

20-30 

30-40 

40-M 

50-00 

00-70 

70-SO 

Grube  . 
Soesen  . 
Frfirichs 

1 

1-T 

3 

7 

10 

11-2 
16 

IS 

23'1 

24 

25 

:i',)-5 

30 

26 

lS-1 

10 

11 

3-4 
0-5 
1 

The  disease  is  comparatively  rare.  At  the 
Manchester  Royal  Infirmary  during  the  twenty 
years  1875-95  the  number  of  medical  in-patients 
was  27,721,  and  of  these  only  272  suffered  from 
diabetes,  i.e.  only  0"9  per  cent. 

In  India,  Ceylon,  South  Italj-,  and  Malta,  the 
disease  is  much  more  common  than  in  most 
other  countries.  In  India  it  is  more  common 
among  the  Hindus  than  the  Moliammedans.  It 
is  said  to  be  more  common  amongst  the  Jews,  but 
probably  it  is  the  wealthy  Jews  who  chiefly  suffer. 

The  reports  of  the  Registrar-General  show 
that  in  England  the  mortality  from  the  disease 
is  steadily  increasing.  A  similar  increase  in  the 
mortality  has  been  noted  in  France,  Denmark, 
and  the  United  States. 

Predisposing  and  Exciting  Cause.s. — Some- 
times there  is  family  history  of  diabetes  (13 
per  cent).  Brothers  or  sisters  occasionally 
suffer ;  sometimes  an  uncle  or  aunt  of  the 
diabetic  patient  has  been  similarly  affected  ;  but 
it  is  very  rare  to  find  that  the  fatiier  or  mother 
has  had.  the  disease. 

After  external  injuries  temporary  glycosuria 
sometimes  occurs,  and  occasionally  a  true 
diabetes  follows.  It  is  evident  that  there  must 
be  some  other  factor  in  the  causation.  Still 
sufScient  cases  are  now  on  record  to  show  that 
probably  an  injury  is  sometimes  the  exciting- 
cause  (6  per  cent  of  diabetic  patients).  In  at 
least  half  of  the  cases  of  traumatic  diabetes  the 
head  has  been  the  seat  of  the  injury. 

Numerous  striking  instances  are  on  record  in 
wliich  diabetes  has  rapidly  followed  fright, 
violent  passion,  or  mental  emotion  ;  also  in  man}' 
eases  the  symptoms  have  followed  prolonged 
mental  anxiety  and  worry,  owing  to  loss  of 
money  and  loss  of  employment,  etc.  (this 
history  obtained  in  10  per  cent  of  cases). 
Mental  anxiety  and  over-work  associated  with 
the  nursing  of  a  sick  relative,  etc.,  is  sometimes 
an  exciting  cause  (8  per  cent  of  cases). 

Obesity  is  sometimes  associated  with  a  mild 
form  of  diabetes  in  individuals  between  the  ages 
of  40  and  60.  In  young  persons  occasionally 
great  obesity  is  followed  by  a  severe  form  of  the 
disease.  ((.Ircat  obesit}-  preceded  diabetes  in  4 
per  cent  of  writer's  cases.) 

Gout  may  be  associated  with  diabetes  which 
is  usually  of  a  niild  form.  Such  cases  are  met 
with  chiefly  in  private  practice  and  are  rare 
amongst  hospital  patients. 

A  marked  history  of  alcoholism  (chiefly  beer- 
drinking)  is  sometimes  obtained  (17  per  cent  of 


MELLITUS  323 


cases),  and  jtrobably  tliis  is  an  occasional  cause 
of  the  disease. 

An  attack  of  iiilluenza,  an  acute  febrile 
affection,  pneumonia,  bronchitis,  pleurisy,  ex- 
posure to  wet  and  cold,  the  drinking  of  cold 
fluid  when  the  Itody  has  been  very  hot,  and 
injury  from  a  lightning  stroke,  have  V)een 
regarded  as  occasional  exciting  causes  of  the 
disease.  (Diabetes  developed  directly  after  an 
attack  of  influenza  in  8  per  cent  of  cases 
collected  by  writer.)  It  is  possible  that  in  a 
few  cases  syphilis  may  be  an  indirect  cause  of 
diabetes  by  producing  cerebral  or  pancreatic 
lesions. 

Occasionally  diabetes  follows  pregnancy  or  the 
development  of  an  abscess  of  the  breast  (7  per 
cent  of  writer's  cases).  Occasionally  dialjctes 
develops  during  pregnancy,  but  ceases  with  the 
termination  of  the  latter,  to  recur  at  a  later 
date.  It  has  been  thought  by  some  writers  that 
the  climacteric  period  favours  the  occurrence  of 
diabetes  in  women.  In  at  least  15  per  cent  of 
the  cases  no  history  of  any  exciting  cause  can  be 
obtained. 

Relation  between  Diabetes  Mellitus  and 
Diseases  of  the  Liver. — From  the  results  of 
physiological  experiments,  one  would  expect 
that  there  would  be  some  clear  relationshi]) 
between  diabetes  and  pathological  changes  in 
the  liver ;  but  no  definite  or  constant  patho- 
logical change  is  met  with  in  the  liver  in 
diabetes,  though  this  organ  is  sometimes 
diseased.  In  20  cases  in  Manchester,  the  liver, 
as  regards  size,  was  enlarged  in  11,  diminished 
in  4,  and  normal  in  5.  In  one  of  the  cases 
multiple  abscesses  were  present,  in  another 
there  was  cirrhosis,  in  another  fatty  infiltration 
and  cirrhosis,  in  another  fatty  infiltration  and 
congestion.  In  tlie  other  cases,  beyond  varia- 
tions in  size,  the  only  change  -was  congestion, 
whicii  was  often  present.  These  are  the  most 
common  abnormalities  ;  they  are  not  constant, 
and  are  very  often  met  with  unassociated  witii 
diabetes. 

The  glycogen  in  tiie  liver  cells  removed  by  a 
fine  trocar  during  life  was  in  one  case  consider- 
able, but  in  another  case  it  was  absent  (Ehrlich). 
At  present  2^"thological  anatoiny  does  not  fu)- 
nish  any  evidence  that  diabetes  is  related  to 
hepatic  changes. 

Relation  between  Diabetes  Meli.itus  and 
Affections  of  the  Nervous  Systeji. — It  has 
been  already  mentioned  that  diabetes  has  often 
followed  great  mental  anxiety,  worry,  or  sudden 
fright,  and  there  are  many  points  in  favour  of 
the  connection  of  diabetes  with  some  change  in 
the  nervous  system.  But  important  pathologi- 
cal lesions  have  been  met  with  in  only  a  small 
proportion  of  cases. 

The  changes  usually  recorded  are  slight,  and 
such  as  are  frequently  met  with  when  no  symp- 
toms of  diabetes  have  been  present  during  life. 

A  numbei-  of  cases  are  on  record,  however,  in 


324  DIABETES  MELLITUS 


which  cerebral  changes  have  been  found  post- 
mortem, that  have  probably  been  the  cause  of 
the  diabetic  symptoms.  In  30  of  such  cases 
recorded  in  literature,  there  was  a  tumour  in 
the  floor  of  the  fourth  ventricle  in  4,  other 
changes  at  this  region  (such  as  softening,  fatty 
degeneration,  sclerosis,  htemorrhage,  cysticercus) 
in  14,  tumour  of  the  medulla  in  3,  lesion  at  the 
base  of  the  brain  (tumour,  softening)  in  3, 
tumour  of  the  pituitary  body  1,  cysticercus  in 
cerebellum  1,  softening  in  cerebellum  1,  cerebral 
tumour  (temporo- sphenoidal  lobe)  1,  tumour 
compressing  right  vagus  nerve  2. 

In  14  consecutive  cases  recently  examined  by 
the  writer,  the  medulla  and  other  parts  of  the 
brain  appeared  normal  in  9,  in  5  naked-eye 
changes  were  found.  In  the  latter  cases  the 
changes  were  the  following :  cyst  of  the  cere- 
bellum close  to  the  right  vagus  root  in  1, 
cerebro-spinal  meningitis  (probably  secondary  to 
hepatic  abscess)  in  1,  minute  hsemorrhagic 
patch  in  left  vagus  nucleus  in  1,  tumour  of  the 
pituitary  body  in  2  (in  those  two  cases  symptoms 
of  acromegaly  in  addition  to  those  of  diabetes 
were  present  during  life). 

Careful  microscopical  examination  of  the 
medulla  has  been  made  frequently,  but  usually 
with  negative  results.  The  minute  excavations 
around  the  cerebral  arteries  described  by  Dickin- 
son are  now  generally  believed  to  be  due  to 
the  effects  of  hardening.  Frerichs  described  a 
marked  dilatation  of  the  small  vessels  of  the 
medulla,  and  this  he  regarded  as  the  most  im- 
portant and  constant  change  in  the  nervous 
system  in  diabetes.  Of  10  cases  of  diabetes 
examined  microscopically  by  the  writer,  the 
medulla  appeared  normal  in  4 ;  in  1  there  was 
purulent  meningitis  ;  in  5  cases  the  blood- 
vessels of  the  vagus  nuclei  were  much  dilated. 
In  3  of  the  latter  5  cases  there  were  small 
hfemorrhages  present  in  the  vagus  nuclei,  twice 
unilateral,  once  bilateral.  In  one  of  the  cases 
the  hsemorrhagic  patch  could  be  seen  with  the 
naked  eye. 

Though  the  examination  of  the  medulla  often 
yields  negative  results,  it  is  still  possible  that 
minute  or  functional  changes  may  he  present  in 
the  nerve  cells  of  the  vagus  nuclei,  or  at  other 
part  of  the  medulla,  which  cannot  be  recognised 
at  present  by  microscopical  examination. 

The  spinal  cord  is  usually  normal,  or  presents 
changes  which  are  to  be  regarded  as  secondary  ; 
but  in  a  very  few  cases  gross  lesions  have  been 
found  which  may  have  been  the  primary  cause 
of  the  symptoms  (tumour  or  softening  of  the 
cervical  region). 

The  sympathetic  nerves  and  ganglia  (cervical 
and  abdominal)  have  been  carefully  examined 
by  Hale  White  and  others ;  often  they  have 
been  normal,  and  when  changes  have  been  found 
they  have  not  differed  from  those  which  have 
been  frequently  met  with  when  there  have  been 
no  diabetic  symptoms  during  life. 


Occasionally  a  mild  glycosuria  occurs  in 
association  with  well-marked  disease  of  the 
nervous  system,  such  as  locomotor  ataxia,  dis- 
seminated sclerosis,  Graves'  disease,  etc.  Bub 
the  association  of  a  well-marked  diabetes  with 
these  affections  is  very  rare. 

Diabetes  and  Acromegaly. — During  the  last 
five  years  a  number  of  cases  of  acromegaly  have 
been  recorded  in  which  glycosuria  was  present, 
and  in  some  of  the  cases  there  has  been  a  well- 
marked  diabetes  (2  cases  of  diabetes  associated 
with  acromegaly  have  come  under  the  writer's 
observation).  Out  of  21  cases  of  acromegaly 
recorded  in  literature,  4  were  associated  with 
true  diabetes,  2  with  glycosuria,  and  in  15  cases 
the  urine  was  free  from  sugar.  In  acromegaly 
a  tumour  of  the  pituitary  body  is  usually 
present,  and  cases  of  tumours  of  the  pituitary 
body  are  on  record  in  which  diabetes  has  been 
present,  but  symptoms  of  acromegaly  absent. 

The  Relation  of  Diabetes  to  Lesions  op  the 
Pancreas. — Changes  in  the  pancreas  have  been 
described  from  time  to  time,  ever  since  Cawley 
recorded  a  case  of  diabetes  (in  1788)  in  which 
the  pancreas  was  atrophied  and  contained  calculi. 
Many  years  ago  Lancereaux  drew  attention  to- 
the  pancreatic  lesions. 

In  24  consecutive  cases  of  diabetes  examined 
pathologically  by  the  writer,  the  condition  of 
the  pancreas  was  as  follows  : — 

Cases.. 

(rt)  Extensive  changes  (very  marked  cir- 
rhosis 2,  cancer  1,  extensive  atrophy  1)  4 

(6)  Well-marked  changes  (cirrhosis  2,  lipo- 
matosis 1,  atrophy  with  fatty  de- 
generation and  infiltration  1)  .        .  4- 

(c)  Slight  changes  (atrophy  with  slight 

fatty  degeneration  1,  atrophy  out  of 
proportion  to  the  general  wasting  2)  3' 

(d)  Atrophy,  but  only  in  proportion  to 

the  general  wasting       .        .  .5' 

(e)  Pancreas  normal,  macroscopically  and 

microscopically      .        .        .  .8 

24 

In  the  first  4  cases  of  the  above  table  the 
pancreatic  changes  were  so  extensive  that,  bear- 
ing in  mind  the  result  of  total  extirpation  of  the 
gland  in  animals,  there  can  be  little  doubt  that 
the  diabetes  was  due  to  the  pancreatic  lesion. 

In  the  second  group  of  cases  it  also  appears 
probable  that  diabetes  was  due  to  the  pancreatic 
changes ;  in  the  third  group  the  relation  is  un- 
certain ;  and  in  the  last  two  groups  of  cases- 
either  the  diabetes  was  not  dependent  on  the 
pancreatic  disease,  or  the  pancreatic  affection,  if 
present,  was  a  functional  one  which  could  not 
be  recognised  macroscopically  or  microscopically. 

Many  cases  of  diabetes  associated  with  pan- 
creatic disease  are  now  on  record,  and  various 
extensive  changes  have  been  found,  such  as 
cirrhosis  and  fibroid  changes,  fatty  infiltration 
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and  degeneration,  calculi,  cancer,  cysts,  and 
marked  atropliy.  Often  the  pancreatic  tissue 
has  been  ahaost  absent  owing  to  the  changes 
mentioned. 

It  is  very  improba))le  that  all  these  varied 
pancreatic  ciianges  sliould  be  the  result  of 
diabetes;  and  when  we  consider  the  remarkable 
results  of  experimental  removal  of  the  pancreas, 
it  apjiears  very  pi'obable  that,  in  certain  cases, 
diabetes  is  directly  due  to  pancreatic  disease. 

There  are  two  objections  to  the  pancreatic 
theory  of  diabetes  in  man.  The  first  is  that 
glycosuria  is  absent  in  many  cases  of  diseases  of 
the  pancreas.  But  it  is  important  to  remember 
that  in  extirpation  of  the  pancreas  in  animals, 
if  a  small  portion  of  the  gland  shoidd  be  left 
behind,  no  diabetes  follows.  And  in  man,  in 
disease  of  tlie  pancreas,  often  only  a  portion  of 
the  gland  is  affected. 

The  second  great  objection  to  the  pancreatic 
origin  of  dialjetcs  is  the  fact  that  the  2Mncreas 
is  not  affected  in  all  cases  of  diabetes.  In  one- 
third  of  the  cases  the  pancreas  is  normal  macro- 
scopically  and  microscopically.  Hence  in  these 
cases  either  the  lesion  causing  the  diabetes  is 
not  in  the  pancreas,  or  the  pancreatic  aftection 
is  a  functional  one. 

It  is  conceivaVjle  that  artorio- sclerosis  may 
cause  diabetes  by  producing  changes  in  the 
pancreas  or  in  the  nervous  system  ;  and  several 
instructive  cases  of  diabetes  are  on  record  in 
which  marked  pancreatic  changes  were  found 
post-mortem  that  were  appai'ently  the  result  of 
arterio-sclerosis. 

[The  conflicting  statements  which  have  been 
made  concerning  the  relation  of  panci'eatic 
disease  to  diabetes  have  now  been  to  a  large 
extent  recorrected  by  the  work  of  Opie  and 
others.  There  is  good  reason  to  believe  that 
one  pancreatic  lesion,  and  one  only,  has  the 
power  of  so  influencing  the  action  of  tlie  internal 
secretion  of  the  organ  on  carbohydrate  metabolism 
that  glycosm-ia  results,  and  that  is  disease  of  the 
ductless  islands  of  Langerhans.  These  bodies 
are  involved  in  interacinar  pancreatitis,  not  in 
the  interlobular  form,  and  onlj^  when  their  cells 
are  invaded,  whether  by  this  process,  be  it 
jirimary  or  secondary  to  arterio-sclerosis,  licpatic 
cirrhosis,  or  cancer,  or  bj'  some  lesion  involving 
the  whole  pancreas,  does  diabetes  result.] 

Diabetes  of  Endogenous  Origin. — In  manj' 
cases  of  diabetes  the  most  careful  inquiry  fails 
to  reveal  any  exciting  cause,  and  often  the  most 
careful  examination  of  the  brain,  pancreas,  liver, 
and  other  organs  fails  to  reveal  an}'  changes 
except  what  ai-e  secondary  or  accidental. 

It  is  quite  possible  (as  suggested  by  Striimpell) 
that  some  cases  are  entirely  or  almost  entirely 
endogenous  in  origin,  i.e.  they  are  due  to  some 
developmental  abnormality. 

SYJirXOMATOLOGY 

In  tlie  severe  forms  of  diabetes  the  face  is 


often  wasted  in  appearance,  the  wrinkles  and 
naso-labial  folds  are  well  marked,  and  the  ex- 
pression is  often  anxious  or  sad.  But  the  face 
and  lips  are  not  auEemic,  or  not  markedly 
anseniic,  unless  some  complication  should  1)0 
present.  In  the  mild  forms  of  the  disease,  how- 
ever, the  facial  expression  is  not  characteristic. 

In  severe  forms  of  dial>etes  ivnsting  is  a 
prominent  symptom,  especially  in  young  persons, 
whilst  in  elderly  patients  mild  diabetes  is  often 
associated  with  obesity. 

Onset. — In  many  cases  tJdrst  and  diuresis  are 
the  first  symptoms  noticed ;  sometimes  the 
earliest  sign  is  troublesome  cramps  in  the  calf 
muscles  at  night.  In  other  cases  the  jjatient 
first  seeks  medical  advice  on  account  of  ivasting 
and  increasinfi  weakness,  or  on  account  of  one  of 
the  complications  (gangrene,  carbuncle,  cataract, 
eczema  of  the  genital  organs,  etc.).  Occasionally 
the  patient  states  very  definitely  that  the  thirst 
commenced  suddenly  on  a  certain  day,  and  at  a 
certain  hour.  Sometimes  a  very  slight  glyco- 
suria, unaccompanied  by  thirst,  diuresis,  or  other 
symptoms,  has  preceded  the  true  diabetes  for 
months  or  years ;  but  certainly  this  is  not 
always  the  case. 

The  Urine. — The  (piantity  of  urine  is  in- 
creased (often  150  to  300  ounces  in  the  2-1 
hours) ;  imt  in  many  of  the  milder  cases  the 
increase  may  only  be  sliglit  (GO- 100  ounces 
daily). 

The  amount  of  urine  is  about  equal  to  the 
fluid  taken.  It  is  reduced  by  a  nitrogenous 
diet  and  by  intercurrent  disease,  and  often 
diminishes  before  a  fatal  termination.  The 
colour  of  the  urine  is  vei-y  pale,  generally  light 
yellow  or  sti'aw-coloured  ;  often,  but  not  always, 
it  has  a  greenish-yeWow  tint.  But  Avhcn  the 
amount  of  urine  is  not  increased,  in  the  mild 
forms,  the  colour  may  be  normal. 

A  mucous  cloud,  when  present  in  diabetic 
urine,  is  often  seen,  not  at  the  bottom,  but  at 
the  upper  part  of  the  urine  glass.  Diabetic 
urine  is  usuallj^  bright  and  clear,  but  sometimes 
in  female  patients  it  is  tin-bid  from  the  presence 
of  pus  and  epithelial  cells.  The  smell  is  often 
sweet  or  aromatic  ;  and  in  severe  cases,  especially 
just  before  the  onset  of  coma,  the  urine  has  a 
peculiar  "  chloroform  "  smell,  usually  attributeil 
to  the  presence  of  acetone.  The  taste  of  diabetic 
urine  is  sweet.  The  reaction  is  nearly  always 
acid,  and  often  markedly  acid.  The  sj^ecifc 
gravity  is  increased  (up  to  1030,  1045,  or  higher). 
A  small  quantity  of  sugar  may  be  found,  how- 
ever, in  urine  of  a  normal  or  low  sp.  gr. 

The  presence  of  sugar  is  of  course  the  most 
important  change  in  the  m-ine  in  diabetes. 
Sometimes  before  the  patient  has  been  aware 
of  the  nature  of  the  disease  he  has  been  struck 
by  the  fact  that  flies  have  been  attracted  to  his 
urine;  also,  if  a  drop  of  it  has  fallen  on  to  his 
boot,  or  any  adjacent  object,  and  has  been 
allowed  to  dry,  lie  has  observed  that  a  salt-like 
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deposit  has  been  left  behind.  The  sugar  present 
in  diabetic  urine  is  grape-sugar  (glucose),  and  its 
amount  varies  according  to  the  nature  of  the 
case  from  0-5  to  6,  8,  or  12  per  cent.  The  daily 
amount  excreted  may  be  3000  to  4000  grains,  or 
more.  (For  sugar  tests  see  articles  on  "  Glyco- 
suria "  and  "  Urine,  Pathological  Changes.")  The 
sugar  increases  in  mild  cases  after  food,  and 
diminishes  during  fasting,  and  hence  the  excre- 
tion is  less  during  the  night.  In  very  mild  cases 
sugar  may  be  absent  in  the  night  urine  (passed 
before  breakfast),  whilst  it  is  abundant  in  the 
day  urine.  The  sugar  excretion  is  increased  by 
starchy  and  saccharine  foods,  and  diminished  by 
nitrogenous  diet.  In  mild  cases,  when  carbo- 
liydrates  are  withdrawn  from  the  diet,  the  sugar 
disappears  from  the  urine,  but  returns  when 
carbohydrates  are  taken  again.  In  the  mildest 
cases  simple  restriction  of  the  carbohydrates  is 
sufficient  to  cause  the  glycosuria  to  disappear. 
These  are  points  of  practical  importance  in  urine 
testing  in  mild  cases.  In  severe  cases  of  diabetes 
sugar  is  present  in  the  urine  in  spite  of  the  with- 
drawal of  all  carbohydrate  food,  and  may  be 
jiresent  during  fasting. 

Sugar  is  the  carbohydrate  in  the  diet  which 
causes  glucose  to  be  eliminated  in  the  greatest 
quantity  in  the  urine,  whilst  starch  and  other 
carbohydrates  are  less  injurious.  Grape-sugar 
is  most  injurious ;  fruit-sugar  (Isevulose)  is  only 
about  half  as  injurious  as  grape-sugar ;  milk- 
sugar  and  cane-sugar  stand  midway  between 
grape-sugar  and  Isevidose.  Fats  never  increase 
the  sugar  excretion,  and  alcohol  in  moderate 
quantity  has  no  effect. 

Muscular  exercise  diminishes  the  sugar  excre- 
tion in  well-nourished  patients  suiTering  from  a 
mild  form  or  early  stage  of  the  disease.  But 
when  the  affection  is  severe,  and  the  patient 
wasted,  exercise  increases  the  sugar  excretion. 

The  sugar  excretion  is  often  diminished  or 
arrested  by  intercurrent  affections. 

The  excretion  of  urea  is  increased  owing  to 
the  excess  of  nitrogenous  food  taken  by  the 
diabetic  patient ;  only  in  a  few  cases  is  the  in- 
creased urea  excretion  due  to  the  destruction  of 
the  albumen  of  the  body  (Seegen). 

Not  infrequently  there  is  a  small  deposit  of 
uric  acid  crystals  at  the  bottom  of  the  urine 
glass  in  mild  cases  of  diabetes. 

The  excretion  of  ammoiiia  is  increased  in  some 
cases,  but  not  in  all.  In  diabetes  coma  it  is 
greatly  increased.  Sometimes  there  is  an 
abundant  deposit  of  oxalate  of  lime. 

At  the  early  stage  of  the  disease  albuminuna 
is  usually  absent,  but  it  frequently  appears  at  a 
late  stage  of  the  disease.  Thus  in  100  cases 
the  writer  found  albumen  present  in  30  when 
the  patients  first  came  under  observation ;  but 
in  some  of  the  cases  in  which  albuminuria  was 
absent  at  first  it  developed  later,  so  that  finally 
it  was  present  in  44  per  cent.  The  albuminuria 
is  usually  very  slight,  and  not  associated  with 
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nephritis  or  any  gross  lesion  of  the  kidneys ; 
but  in  a  few  cases  the  albuminuria  is  abundant, 
and  there  are  signs  of  parenchymatous  or  inter- 
stitial nephritis.  In  only  4  out  of  the  100  cases 
of  diabetes  just  mentioned  was  the  amount  of 
albumen  large.  In  diabetic  coma  albumen  and 
casts  are  nearly  always  present  in  the  urine ; 
but  otherwise  the  albuminuria  is  not  accom- 
panied by  casts,  except  in  the  rare  case  when 
there  are  indications  of  actual  nephritis. 

When  inflammation  of  the  prepuce  or  of  the 
vulva  is  present  as  a  complication,  the  lu-ine, 
when  recently  passed,  often  contains  fungus 
spores  and  mycelia  along  with  a  few  pus  cells. 
In  diabetic  females  the  urine  is  not  infrequently 
slightly  turbid,  owing  to  the  presence  of  pus  and 
epithelial  cells. 

In  the  severe  forms  of  diabetes,  when  a  solu- 
tion of  perchloride  of  iron  is  added  to  the  urine, 
there  is  at  first  a  turbidity  owing  to  the  precipi- 
tate of  phosphates,  but  on  adding  more  of  the 
perchloride  solution  a  dark  brownish-red  colora- 
tion is  often  obtained.  This  coloration  is  known 
as  Gerliardfs  reaction,  and  is  usually  attributed 
to  diacetic  acid ;  by  some  it  is  attributed  not  to 
this  substance,  but  to  other  closely-allied  com- 
pounds. This  reaction  is  an  indication  of  a 
severe  form  of  the  disease ;  it  is  usually  present 
in  diabetic  coma;  but  in  mild  forms  of  the 
disease  it  is  absent.  A  similar  reaction  is  oc- 
casionally met  with  in  febrile  diseases  and  several 
other  aflr"ections.  Also  the  urine  of  patients  who 
are  taking  salol,  salicylic  acid,  and  salicylate  of 
soda  gives  a  dark,  brownish-red  coloration  with 
perchloride  of  iron ;  but  the  colour  has  more  of 
a  violet  or  purple  tint  than  that  obtained  in 
severe  cases  of  diabetes.  The  urine  of  patients 
taking  antipyrin,  salipyrin,  and  several  other 
drugs,  also  gives  a  brownish-red  coloration  with 
perchloride  of  iron.  When  the  urine  of  a  diabetic 
patient  gives  a  reaction  with  perchloride  of  iron, 
often  acetone  is  also  present.  It  may  be  detected 
by  Legal's  test.  To  several  cc.  of  urine  a  few 
drops  of  a  concentrated,  freshly-made  sohition 
of  nitro-prusside  of  sodium  are  added.  The 
mixture  is  made  alkaline  with  liquor  potassse, 
and  then  acetic  acid  is  added  when  a  violet-red 
coloration  is  obtained.  Another  method  is  to 
distil  about  half  a  litre  of  urine  ;  to  the  distillate 
a  few  drops  of  a  solution  of  iodine  in  iodide  of 
potassium,  and  a  few  drops  of  caustic  potash,  are 
added.  When  acetone  is  present  a  precipitate 
of  iodoform  occiu-s.  It  is  yellowish  in  colour, 
and  has  the  chai'acteristic  iodoform  smell ;  imder 
the  microscope  it  presents  hexagonal  plates  or 
stai's.  It  has  been  shown  that  acetonui'ia  may 
be  produced  in  healthy  persons  by  a  diet  of 
nitrogenous  and  fatty  food,  free  from  carbo- 
hydrates ;  but  on  the  addition  of  carb(jhydrates 
the  acctonuria  disappeai's  (Hirschfeld,  Rosen- 
feld,  and  others).  A  high  degree  of  acetonuria  or 
an  increase  of  the  acetone  excretion  is  regarded  by 
Hirschfeld  as  an  indication  of  approaching  coma. 
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In  the  severe  foriDS  of  diabetes  /J-oxybutyrie 
acid  is  often  foiuid  in  the  urine. 

The  BijOOD. — The  most  important  change  in 
the  blood  is  the  excess  of  sugar  present.  A 
minute  (piantity  of  sugar  is  present  in  normal 
blood  (0-6  to  rO,  or  a  little  more  than  1-0  per 
1000,  Bavy  ;  average  in  ten  healthy  men,  Iw 
per  1000,  Sccgen).  In  diabetes  mellitus  the 
amount  of  sugar  in  the  blood  is  usiially  greatly 
increased,  and  may  reach  2 '7  to  5 '7  per  1000. 

The  writer  has  discovered  a  simple  method  of 
distinguishing  diabetic  blood  from  non-diabetic 
blood  by  its  reaction  with  a  solution  of  methy- 
lene blue.  This  method  is  extremely  sensitive, 
and  it  is  only  necessaiy  to  examine  a  drop  of 
blood  obtained  by  pricking  the  linger.  On  heat- 
ing a  drop  of  diabetic  blood  and  an  alkaline 
solution  of  methylene  blue  in  proportions 
the  blue  colour  of  the  solution  is  removed,  whilst 
if  non-diabetic  blood  be  used  in  place  of  diabetic 
blood  (in  the  mme  jiroportion)  the  solution  retains 
its  blue  colour. 

The  test  may  be  performed  as  follows : — A 
small,  narrow  test-tube  is  well  cleaned,  and  a 
drop  of  water  (40  cubic  millimetres)  placed  at 
the  bottom.  It  is  important  to  use  a  narrow- 
test-tube  so  that  the  ujjper  surface  of  the  fluid 
with  which  the  air  comes  in  contact  may  be  as 
small  as  possible.  To  measure  the  quantity  of 
blood  the  capillary  tube  of  a  Gowers'  htemo- 
globinomcter  which  is  graduated  for  20  cubic 
iiiill imetre!i'm3i,y  be  used.  The  tip  of  one  of  the 
patient's  fingers  is  cleaned  and  dried,  and  then 
pricked.  When  a  large  drop  of  blood  has  escaped 
it  is  sucked  up  into  the  capillary  tube.  Twenty 
cubic  millimetres  of  blood  arc  taken  from  the 
fingei'.  The  blood  is  blown  gently  into  the 
water  at  the  bottom  of  the  small  test- tube. 
Then  1  cubic  centimetre  {i.e.  1000  cubic  milli- 
i/ietres)  of  a  watery  solution  of  methylene  blue 
is  added.  The  strength  of  the  methylene  blue 
solution  is  1  in  6000.  (To  measure  the  methy- 
lene blue  solution  the  1  cc.  pipette  tube  of 
Southall's  ureometer  may  be  used.)  To  the 
mixture  of  blood  and  methjdene  blue  in  the 
test-tube  finally  40  cubic  millimetres  of  liquor 
potassic  (B.B.)  are  added.  Tlie  fluids  in  the 
tube  are  then  well  mixed  by  shaking.  As  a 
control  experiment  a  second  test-tube  of  similar 
size  is  taken,  and  into  this  is  placed  the  same 
quantity  of  non-diabetic  blood  with  the  same 
pro[)ortion  of  water,  methylene  blue,  and  li(][Uor 
potassai. 

The  fluid  in  each  tube  has  a  fairly  deep-blue 
colour.  Both  small  tubes  are  then  placed  in  a 
beaker,  capsule,  or  very  wide  test-tube  contain- 
ing water.  Heat  is  applied  by  a  spirit  lamp 
until  the  water  boils.  It  is  allowed  to  continue 
boiling  for  about  four  miniites.  By  the  end  of 
this  time  the  fluid  in  the  tube  containing  the 
diabetic  blood  changes  its  colour  from  a  fairly 
deep-blue  to  a  dirty  pale  yellow  (almost  the 
colour  of  normal  urine),  whilst  the  fluid  in  the 


tube  containing  the  nou-dialietic  blood  remains 
blue.  Occasionally  it  becomes  bluish  -  green, 
sometimes  violet;  but  it  never  loses  its  blue 
colour.  The  tubes  should  be  kept  quite  still 
whilst  in  the  water-bath,  as  by  shaking  the 
decolorised  methylene  blue  is  apt  to  be  oxidised 
by  the  oxygen  of  the  atmosphere,  and  a  blue 
tint  may  then  return  to  the  fluid.  This  is  the 
reason  why  it  is  necessary  to  employ  a  water- 
bath,  since  if  the  test-tubes  be  heated  directly 
over  a  spirit  lam|.)  it  is  difficult  to  avoid  shaking 
the  fluid. 

A  milky  appearance  of  diabetic  blood  has 
occasionally  been  observed  on  post-mortem 
examination.  In  other  cases  the  blood  has  had 
a  pink  colour,  and  on  standing  a  milky  or  cream- 
like serum  has  separated  on  the  surface.  This 
cream -like  condition  of  the  serum  has  been 
shown  by  microscojiical  and  chemical  examina- 
tion to  be  due  to  the  presence  of  fat  globules. 
Analysis  of  the  blood  has  sometimes  shown  that 
the  percentage  of  fat  has  been  increased. 

Symptoms,  Complications,  and  Pathological 
Changes  in  connection  with  the  various 
Systems. — Besides  the  changes  in  the  urine 
other  prominent  symptoms  are — thirst,  increased 
appetite,  great  weakness,  and  emaciation  in  the 
severe  forms  of  the  disease,  a  harsh  dry  skin, 
often  a  red,  raw-looking  tongue.  The  tempera- 
ture is  normal  or  subnormal  except  when  com- 
plications occur. 

Alimentary  Canal,  Liver,  and  Pancreas. — 
The  saliva  is  usually  scanty  and  the  mouth  dry. 
The  gums  are  often  inflamed,  spongy,  and 
swollen.  The  teeth  are  often  carious,  and  be- 
come loose  and  fall  out.  Thirst  is  one  of  the 
most  chai'acteristic  symptoms  of  the  disease,  and 
often  enormous  quantities  of  fluid  are  taken  ; 
but  in  very  mild  cases  the  thirst  is  slight  or 
absent ;  and  also  in  severe  cases  during  the  last 
few  days  of  life  the  thirst  often  diminishes  or 
ceases,  when  phthisis  or  other  complications  have 
developed.  The  appetite  is  generally  increased 
greatly,  but  this  is  not  such  a  constant  symptom 
as  thirst.  In  certain  mild  cases  the  appetite  is 
not  increased ;  also  in  severe  cases  at  a  late 
stage  the  appetite  fails. 

Diabetic  patients  very  fre(iuently  suft'cr  from 
constipation.  In  clironic  cases  diarrha'a  is  occa- 
sionally present. 

Pathological  examination  does  not  reveal  any 
characteristic  change  in  the  stomach  or  intes- 
tines. Occasionally  tuberculous  ulceration  «.  f 
the  intestines  has  been  met  with.  The  patho- 
logical changes  in  the  liver  and  pancreas  have 
been  already  referred  to. 

The  Lungs. — The  most  frequent  pulmonary 
complication  is  tubercular  phthisis.  It  occurs 
more  frequently  in  young  diabetics,  and  in  the 
severe  forms  of  the  disease  amongst  the  poor. 
In  elderly  diabetics,  especially  in  the  obese  or 
gouty,  tuberculosis  is  much  less  frequent. 

In    100  consecutive  cases  (chiefly  hospital 
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patients)  in  Manchester  there  were  evidences 
of  phthisis  in  29. 

Next  to  coma,  tuberculous  phtlaisis  is  the 
most  common  termination  of  diabetes.  In  half 
the  cases  of  diabetes  in  which  the  writer  has 
seen  or  made  an  autopsj',  tuberculous  disease  of 
the  lungs  (extensive  or  slight)  has  been  present. 
The  phthisis  of  diabetic  patients  is  usually  tuber- 
culous, and  tubercle  bacilli  are  present  in  the 
sputum. 

Phthisis  in  diabetic  subjects  generally  runs 
a  comparatively  latent  course,  and  the  patho- 
logical changes  are  more  advanced  than  is 
suspected  from  the  clinical  signs.  Cough  and 
expectoration  are  often  slight.  The  tempera- 
ture is  not  much  above  normal,  and  haemoptysis 
is  very  rare.  But  to  these  general  statements 
there  are  exceptions.  When  the  lung  changes 
become  advanced  the  diabetic  symptoms  gradu- 
ally subside,  and  finally  the  sugar  may  disappear 
irom  the  urine. 

Pathologically  diabetic  phthisis  is  usually  due 
to  a  chronic  caseous  tuberculous  broncho- 
pneumonia, it  genei'ally  runs  a  rapid  course, 
caseation  soon  occurs,  and  the  diseased  parts 
break  down  and  cavities  are  formed.  There  is 
no  tendency  to  cicatrisation. 

Occasionally  a  chronic  pneumonic  (non-tuber- 
-culous)  phthisis  is  met  with  in  diabetic  subjects. 

Gangrene  of  the  lungs  occasionally  occurs  as 
■a  complication  ;  in  such  cases  the  characteristic 
•offensive  smell  of  the  sputum  may  be  absent. 

Broncho-pneumonia  and  acute  croupous  piieu- 
monia  are  rare  complications. 

The  Heart. — Usually  there  are  no  signs  of 
cardiac  disease,  especially  in  the  sevei'e  forms 
of  diabetes.  (Heart  normal  on  clinical  examina- 
tion in  93  out  of  100  cases  examined  by  the 
writer.)  In  the  later  stages  of  the  disease  the 
heart's  action  and  the  heart  sounds  are  often 
feeble. 

Mayer  of  Carlsbad  has  found  cardiac  enlarge- 
ment in  21  "6  per  cent  of  the  cases  (but  probably 
a  considerable  proportion  of  his  patients  would 
be  elderly  persons  suffering  from  a  mild  form  of 
the  disease). 

Occasionally  diabetes  terminates  with  symp- 
toms of  cardiac  failure  or  collapse  {see  "  Diabetic 
Coma,"  p.  329). 

The  pulse  is  usually  normal,  but  in  elderly 
persons  often  signs  of  arterio-sclerosis  and  high 
tension  are  met  with ;  and  sometimes  the  pulse 
is  large,  hard,  and  of  increased  tension  in  diabetics 
under  middle  life,  even  when  there  are  no  evi- 
dences of  kidney  disease. 

Pathologically  in  severe  forms  of  the  disease 
the  heart  usually  presents  no  macroscopical 
change  except  general  atrophy  ;  or  the  heart 
muscle  is  often  soft  and  flabby.  Israel,  how- 
ever, found  cardiac  hypertrophy  (generally  asso- 
ciated with  hypertrophy  of  the  kidneys)  in  10 
per  cent  of  the  cases  of  diabetes  examined  patho- 
logically at  the  Berlin  Pathological  Institute. 


Sometimes  fatty  or  glycogenic  degeneration 
of  the  cardiac  muscle  is  found  on  microscopical 
examination. 

The  Kidneys. — Albimien,  usually  in  small 
quantities  or  mere  traces,  is  often  present  in  the 
urine  of  diabetic  patients  (44  per  cent  of  cases). 
It  occurs  especially  at  the  late  stages  of  the 
disease,  and  is  not  associated  with  nephritis.  It 
has  been  attributed  to  excess  of  nitrogenous 
food,  to  catarrh  of  the  bladder,  and  occasionally 
it  is  due  to  the  mixture  of  a  little  pus  with  the 
uriue  owing  to  the  balanitis  in  the  male,  or 
eczema  of  the  vulva  in  the  female.  In  a  few 
cases  the  albumen  is  large  in  amount,  and  is 
associated  with  signs  of  nephritis,  parenchyma- 
tous or  interstitial  (4  out  of  the  44  cases  of 
albuminuria  just  mentioned). 

On  pathological  examination  hypertrophy  of 
the  kidneys  is  not  luicommonly  found.  Occa- 
sionally there  are  signs  of  interstitial,  paren- 
chymatous, or  diffuse  (parenchymatous  with 
interstitial)  nephritis,  and  in  a  few  cases  tubercle 
of  the  kidneys.  Microscopically  changes  in 
the  renal  epithelium  are  often  present,  and 
the  following  have  been  described — hyaline 
degeneration  (Armanni) ;  necrosis  of  epithelium 
(Ebstein);  fatty  degeneration  (Fichtner);  glyco- 
genic degeneratioii  (Ehrlich  and  Frerichs).  The 
latter  change  is  met  with  chiefly  in  the  cells  of 
Henle's  loop. 

The  Skin. — In  severe  cases  the  skin  is  usually 
dry  and  rough,  but  in  the  milder  cases  it  is 
generally  normal.  Pruritus  is  sometimes  trouble- 
some, it  is  usually  local,  rarely  general.  Pruritus 
is  most  common  about  tlie  genital  organs,  especi- 
ally in  females,  and  sometimes  it  is  the  symp- 
toms for  which  advice  is  first  sought.  Pruritus 
of  the  vulva  is  produced  by  the  irritation  of 
the  saccharine  urine,  it  is  often  followed  by 
erythema  and  eczema.  In  the  male  pruritus  of 
the  glans  penis  is  due  to  the  same  cause,  and  is 
often  followed  by  erythema  and  balanitis,  and 
the  prepuce  may  become  oedematous. 

Boils  and  carbuncles  sometimes  occur ;  the 
latter  are  most  frequently  met  with  on  the  neck. 
In  patients  over  45  gangrene  sometimes  occurs. 
It  may  be  moist  or  dry,  and  is  frequently  asso- 
ciated with  arterio-sclerosis.  It  occurs  most 
frequently  in  the  foot,  and  is  often  excited  by 
some  slight  wound  or  injury  to  the  skin.  Gan- 
grene may  follow  cellulitis  in  other  parts. 

Perforating  ulcers  on  the  feet  resembling 
those  seen  in  locomotor  ataxia  are  occasionally 
met  with  in  diabetics  over  middle  age. 

Anasarca  of  the  feet  and  sometimes  of  the 
hands,  without  albuminuria  or  signs  of  cardiac 
failure,  is  an  occasional  complication  of  diabetes. 

Xanthoma  diabeticorum  is  one  of  the  rarest 
skin  affections  in  diabetes. 

Other  skin  affections  are  occasionally  met  with, 
and  recently  a  form  of  diabetes  with  bronzing 
of  the  skin  has  been  described  (cliabete  bronze). 

Affections  of  the  Eye. — Defects  of  vision 
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are  not  uncommon  in  diabetcis.  The  most  im- 
portant affection  is  cataract  (9  per  cent  of  cases). 
It  is  usually  bilateral,  and  occurs  in  young 
patients  as  well  as  in  the  aged.  It  is  generally 
of  the  soft  variety,  but  not  invariably. 

Defects  of  vision  are  also  caused  by  paresis  of 
accommodation,  shortsightedness  developing  late 
in  life,  vitreous  opacities,  retinitis,  and  amblyopia. 
Diabetic  retinitis  is  ver^'  rai'e  (seven  cases  in  100). 
It  only  occurs  in  patients  over  the  age  of  40. 
In  one  form  of  diabetic  i-etinitis  the  changes  con- 
sist of  small  punctiform  luDmorrhages  scattered 
over  the  retina.  In  another  form  the  changes 
consist  chiefly  of  small  white  patches  chiefly  near 
the  centre  of  the  retina.  These  white  patches 
have  a  "curdy"  ajjpearance,  and  are  sometimes 
clustered  together  in  the  form  of  a  semicircle  or 
incomplete  circle  surrounding  the  yellow  spot ; 
tliey  are  never  grouped  in  a  star-shaped  form 
radiating  from  the  yellow  spot  as  in  albuminuric 
retinitis. 

Occasionally  diabetic  patients  sufter  from 
amblyopia  with  defect  of  vision  chiefly  in  the 
centre  of  the  field  and  with  central  scotomata 
forcolours.  Oj^hthalmoscopic examination  reveals 
no  changes  in  the  disc  or  retina,  and  the  condi- 
tion resembles  tobacco  amblyopia. 

Sexual  Functions. — In  the  male,  diminution 
or  loss  of  sexual  power  is  not  infrequent.  In 
females  the  sexual  desire  is  said  to  be  diminished 
greatly  in  severe  cases,  whilst  in  the  mild  forms 
of  the  disease  in  elderly  women  it  is  said  to  be 
increased.  Amenorrhoca  sometimes  occurs  at 
an  early  stage.  Pregnant  diabetic  women  often 
abort,  and  during  pregnancy  and  the  puerperal 
state  the  disease  often  advances  markedly. 

Nervous  System. — Mental  dulness  and  drowsi- 
ness are  frequent.  Often  the  patient  is  melan- 
cholic and  depressed,  but  as  a  rule  the  intellect 
remains  clear  up  to  the  last.  The  writer  has 
recorded  two  cases  in  which  changes  were  present 
in  the  posterior  columns  of  the  cord  in  diabetic 
patients.  In  both  cases  the  changes  were  seen 
clearly  with  the  naked  eye.  After  hardening  in 
Midler's  fluid  the  degenerated  tracts  were  paler 
in  colour  than  the  rest  of  the  white  matter;  in 
both  cases  they  occupied  Goll's  cohnuns  in  tlie 
cervical  region  ;  they  extended  into  Burdach's 
columns  in  the  dorsal  region  in  one  case,  in  the 
lumbar  region  in  the  other.  Microscopically  the 
changes  were  much  less  distinct,  and  consisted 
in  slight  degeneration  of  the  fibi-es  of  the  pos- 
terior columns.  Probably  they  were  tlie  result 
of  the  diabetic  blood  condition.  Similar  changes 
have  been  recorded  by  several  observers.  Crai/ips 
in  the  calves  of  the  legs  at  night  are  common 
in  diabetes,  and  are  sometimes  amongst  the 
eai'liest  sj-mptoms  of  the  disease.  The  patient 
may  also  complain  of  gnawing  pains  in  the  legs, 
which  may  be  so  tender  that  he  cannot  bear 
one  leg  to  lie  over  the  other  in  bed.  The  legs 
may  feel  numb,  and  the  knee-jerks  in  such  cases 
arc  often  absent.    These  symptoms  are  probabl}' 


due  to  slight  j)eripheral  neuritis.  Occasionally, 
but  very  rarely,  there  are  well-marked  symp- 
toms of  peripheral  neuritis  —  the  feet  Vjcing 
"dropped"  and  the  legs  paralysed,  and  sensory 
symptoms  being  jiresont  as  in  ordinary  alcoholic 
neuritis.  Cases  are  on  record  of  monoplegia  and 
of  paralysis  of  single  groups  of  muscles  which 
are  probal)ly  of  neiu-otic  origin. 

A  small  number  of  cases  have  been  puljlished 
in  which  pathological  examination  has  verified 
the  diagnosis  of  peripheral  neuritis  (parenchy- 
matous form).  In  most  of  the  cases  recorded 
the  neuritis  has  occurred  in  patients  over  the 
age  of  50,  and  this  complication  does  not  bear 
any  relation  to  the  amount  of  sugar  in  the  urine. 

The  hiee-jerlis  are  not  infrequently  lost  in 
diabetic  patients,  and  in  such  cases  there  are 
sometimes  slight  signs  of  neuritis  (gnawing- 
pains  in  the  legs,  tenderness,  and  cramps  in  the 
calf  muscles) ;  very  rarely  there  are  marked 
signs  of  p^rljjheral  nem-itis.  But  frequently 
when  the  knee-jerks  are  lost  there  are  no  other 
indications  of  neuritis,  and  pathological  exam- 
ination may  reveal  no  changes  in  the  pei-ipheral 
nerves.  Amongst  100  diabetic  hospital  patients 
the  writer  found  the  knee-jerks  both  lost  in  49, 
both  present  in  45,  one  present,  one  absent  in 
6.  Most  of  these  patients  sufl'ered  from  a  very 
severe  form  of  the  disease,  with  great  wasting. 
In  private  practice,  where  most  of  the  mild 
forms  and  early  cases  are  met  with,  the  knee- 
jerks  are  only  lost  in  a  small  proportion  of  cases. 
The  knee-jerks  when  present  at  an  early  period 
are  frequently  lost  later.  During  the  last  few 
days  of  life  the  writer  found  the  knee-jerks  lost 
in  73  jier  cent  of  hospital  cases,  and  they  were 
lost  in  20  out  of  23  cases  of  diabetic  coma.  In 
the  severe  forms  of  the  disease,  when  the  knee- 
jerks  have  been  absent,  the  writer  has  usually 
found  the  wrist-jerks  also  absent.  But  the 
superficial  reflexes  —  plantar,  abdominal,  and 
epigastric  —  are  generally  readily  obtained  or 
inci'eased,  even  when  the  knee  and  wrist  jerks 
are  absent. 

Diabetic  Coma.  —  The  most  frequent  ter- 
niination  of  diabetes  is  in  coma,  which  is  not 
dependent  on  any  gross  lesion  of  the  organs. 
When  advanced  phthisis  is  present  as  a  com- 
plication, usually  coma  does  not  occiu',  but  to 
this  nile  there  are  exceptions. 

Diabetic  coma  may  occur  in  all  forms  of  the 
disease  and  at  all  ages,  but  it  is  especially 
common  in  yoinig  patients  and  in  the  severe 
forms.  Coma  may  develop  at  a  \Gry  early  date 
after  the  onset  of  diabetes,  especially  in  young 
people  (few  weeks  or  months),  or  it  may  only 
occur  after  the  disease  has  been  present  for 
years.  Coma  has  frequently  developed  directly 
after  a  long  railway  journey.  Great  muscular 
exertion,  great  mental  worry  and  anxiety  arc 
also  exciting  causes.  A  sudden  change  of  diet 
and  a  very  rigid  diet  are  thought  by  many 
(Ebstcin,   Xaunyn,    Schmitz,   Grube,    etc.)  to 
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favour  the  development  of  diabetic  coma  when 
the  patient  is  suffering  from  a  severe  form  of 
the  disease,  and  when  the  urine  gives  a  marked 
reaction  with  perchloride  of  iron.  Prolonged 
constipation  is  probably  a  predisposing  cause, 
and  numerous  cases  are  on  record  in  which 
various  complications  and  also  surgical  opera- 
tions have  appeared  to  be  exciting  causes. 

The  symptoms  of  diabetic  coma  often  com- 
mence with  lassitude,  epigastric  pain,  naixsea, 
and  occasional  vomiting.  In  otlier  cases  short- 
ness of  breath  is  the  earliest  symptom,  and  it 
has  occasionally  preceded  other  symptoms  for 
several  days.  Headache  may  occur  at  the 
onset.  Often  the  patient  is  anxious,  restless, 
or  excited  at  first,  then  di'owsiness  gradually 
develops  and  passes  into  coma.  The  pulse 
becomes  rapid  and  feeble,  and  Lepine  regards 
rapidity  of  the  pulse  as  an  important  early  sign 
of  commencing  coma.  Dyspna-a  is  a  prominent 
feature  in  the  majority  of  cases,  and  the  breath- 
ing has  a  peculiar  panting  or  sighing  chai'acter ; 
the  number  of  respirations  per  minute  is  often 
only  slightly  increased  or  even  normal,  and  the 
dyspnoea  is  often  indicated  by  deep  inspiration 
and  deep  expiration,  rather  than  by  much  in- 
crease in  the  frequency  of  respiration.  This 
peculiar  dyspnoea  is  desci'ibed  by  Kussmaul  as 
air- hunger.  The  bowels  are  generally  con- 
stipated. The  skin  becomes  pale  and  cold ; 
and  in  many  cases  there  is  slight  cyanosis  of 
the  nose,  lips,  ears,  hands,  and  feet.  The  tem- 
jjerature  is  generally  subnormal,  95°-97°  F. ;  in 
a  few  cases  it  rises  at  the  last  to  102°-104°  F. 
The  breath  has  usually  a  peculiar  smell,  some- 
what like  chloroform,  and  acetone  has  been 
found  in  the  expired  air.  This  smell  is  often 
detected  for  some  time  before  the  onset  of 
coma. 

The  acidity  of  the  urine  is  increased,  but 
the  quantity  of  urine  and  the  amount  of  sugar 
excreted  usually  diminish  with  the  onset  of 
comatose  symptoms.  The  urine,  like  the 
breath,  has  a  peculiar  "  chloroform "  smell 
(acetone).  A  trace  or  small  quantity  of  albu- 
men is  usually  present  (according  to  some 
writers  invariably  present)  in  the  urine  in  the 
common  vai'iety  of  diabetic  coma.  Sometimes 
the  urine  is  free  from  albumen  up  to  the  onset 
of  comatose  symptoms  ;  but  in  other  cases  a 
trace  of  albumen  is  present  for  some  time  before 
coma  develops.  In  20  consecutive  cases  of 
diabetic  coma  the  writer  found  a  trace  or  small 
quantity  of  albumen  in  the  urine  in  every  case. 
According  to  Ktilz,  casts  are  always  present  in 
the  urine  in  the  common  form  of  diabetic  coma, 
and  he  believes  the  appearance  of  casts  to  be  a 
A'aluable  premonitory  sign  of  the  onset  of  coma. 
In  17  consecutive  cases  of  diabetic  coma  the 
writer  found  them  always  present.  When  a 
small  amount  of  a  dense  yellowish-white  deposit 
appears  exactly  at  the  bottom  of  the  Tirine 
glass,  and  when  this  deposit  consists  of  casts, 


he  believes  that  coma  nearly  always  follows. 
The  casts  in  diabetic  coma  ai'e  finely  granular 
or  hyaline,  and  are  pi-esent  in  enormous 
numbers.  The  urine  in  diabetic  coma  usually 
gives  a  dark  brownish-red  coloration  with 
perchloride  of  iron  (Gerhardt's  reaction). 
Acetone  can  also  be  detected.  The  amount  of 
ammonia  is  much  increased,  and  according  to 
Stadelmann  ^-oxybutyric  acid  is  always  present. 
The  alkalinity  of  the  blood  is  said  to  be  much 
decreased.  The  blood  always  decolorises  an 
alkaline  methylene  blue  solution  as  already 
described.  The  knee-jerks  are  usually  absent 
(absent  in  20  out  of  23  cases). 

The  coma  often  becomes  complete ;  in  other 
cases  the  patient,  though  semi-comatose,  can  be 
roused  almost  up  to  the  last.  When  once  well- 
marked  symptoms  of  coma  have  developed, 
death  occurs  within  forty-eight  hours. 

The  description  just  given  is  that  of  the 
common  form  of  diabetic  coma  (Kussmaul's 
variety),  but  there  are  two  rare  sub-varieties. 
(1)  The  alcoholic  form.  At  the  onset  the 
patient  is  very  excited,  and  behaves  like  a 
drunken  man.  The  pulse  is  quick,  coma 
develops,  and  soon  tei-minates  fatally.  Such 
cases  have  been  mistaken  for  alcoholic  intoxica- 
tion. The  urine  gives  the  reaction  with  per- 
chloride of  iron,  the  breath  has  the  "acetone" 
smell,  but  dyspnoea  is  absent  or  slight.  (2) 
Diabetic  collapse  (described  by  Dreschfeld  and 
Frerichs ).  The  patient  suddenly  becomes 
drowsy,  the  extremities  and  face  cold  and  livid, 
the  pulse  quick  and  small,  and  coma  develops. 
The  temperature  sinks  subnormal,  the  breath 
has  not  the  "acetone"'  smell,  and  the  urine 
does  not  contain  acetone  or  diacetic  acid. 
Dreschfeld  points  out  that  this  form  of  coma 
occurs  chiefly  in  patients  over  40,  and  often 
they  are  well  nourished  or  stout.  Dreschfeld 
and  Frerichs  believe  that  the  symptoms  are 
due  to  cardiac  failure  owing  to  degeneration  of 
the  cardiac  muscle. 

Tlie  Diagnosis  of  diabetic  coma  (in  its  common 
form)  is  easy,  especially  if  the  patient  is  known 
to  have  been  suffering  from  diabetes  for  some 
time.  If  the  patient  be  seen  for  the  first  time 
in  the  comatose  state,  then  the  diagnosis 
between  diabetic  coma  and  other  forms  of  coma 
has  to  be  considered.  If  the  urine  can  be 
obtained,  the  presence  of  a  large  quantity  of 
sugar,  along  with  a  high  specific  gravity,  is 
sutticient  to  exclude  most  of  the  other  causes 
of  coma.  The  "acetone"  smell  of  the  breath, 
the  perchloride  of  iron  reaction  in  the  urine, 
and  the  dyspnoea  are  also  important  indications 
in  favour  of  diabetic  coma.  If  the  urine  caimot 
be  obtained,  or  if  there  should  be  any  doubt  as 
to  the  nature  of  the  case,  the  methylene  blue 
reaction  obtained  by  examination  of  a  drop  of 
the  patient's  blood  will  definitely  settle  the 
diagnosis. 

In  coma  from  fractured    skull   and  other 
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cerebral  conditions  occasionally  tlic  urine  con- 
tains sugar,  l)ut  the  quantity  is  only  small,  the 
specific  gravity  is  not  high,  there  is  no  per- 
chloride  of  iron  reaction,  there  is  no  "  acetone  " 
smell  of  the  breath  and  the  urine,  the  peculiar 
dyspnoea  is  absent,  and  the  pulse  is  often  slow 
or  normal ;  whilst  in  diabetic  coma  of  the  usual 
form  the  pulse  is  rapid,  and  dysjjua'a  is  a 
prominent  symptom.  Symptoms  resemliling 
those  of  Kussmaul's  diabetic  coma  are  said  to 
occur  occasionally  in  other  affections  (cancer  of 
the  stomach,  aniBmia,  kidney  disease),  but  in 
such  cases  (as  well  as  in  the  alcoholic  and 
cardiac  forms  of  diabetic  coma)  the  diagnosis 
can  be  made  by  the  urine  examination  or  by  tiie 
methylene  blue  reaction  of  a  drop  of  the  blood. 

The  patkolociical  cltanges  met  with  in  patients 
dying  of  diabetic  coma  are  not  characteristic. 
The  most  constant  are  those  in  the  renal 
epithelium  already  mentioned.  In  the  variety 
of  coma  desci'ibed  as  diabetic  collapse,  it  is  very 
probable  that  the  cause  is  cardiac  failure  owing 
to  degeneration  of  the  heart  muscle.  In  the 
common  variety  of  diabetic  coma,  fat  embolism 
has  been  suggested  as  a  cause  in  certain  cases. 
According  to  Schmitz,  the  symptoms  are  due 
to  a  ptomaine  formed  in  the  intestine  owing  to 
obstinate  constipation.  The  symptoms  certainly 
point  to  the  action  of  some  toxic  substance. 
Acetone  and  diacetic  acid  have  been  suggested 
as  the  ppison,  but  both  substances  can  be  given 
in  large  doses  without  producing  coma  (Dresch- 
feld  and  others).  There  is  considerable  evidence 
in  favoiu-  of  intoxication  by  some  organic  acid 
(Stadelmanu),  and  /i-oxybutyric  acid  or  crotonic 
acid  are  thought  by  some  to  be  the  toxic  sub- 
stances. As  alreadj'  pointed  out,  the  urine 
nearly  alwaj's  contains  casts  and  a  small 
(piantity  of  albumen  in  diabetic  coma,  and  the 
renal  epithelium  frequently  presents  degenera- 
tive changes.  Hence  it  appears  probable  tliat 
there  is  impairment  of  the  renal  functions. 
V.  Harley  has  shown  that  symptoms  resembling 
diabetic  coma  can  be  produced  in  animals  by 
injecting  grape-sugar  into  the  jugular  vein  and 
preventing  its  elimination  by  ligaturing  the 
ureters.  Now  in  diabetic  coma  the  sugar 
elimination  and  urine  secretion  usually  diminish, 
and  from  a  consideration  of  facts  mentioned  it 
appears  not  improbable  that  coma  is  due  to 
poisoning  owing  to  the  kidneys  failing  to 
eliminate  certain  sidistances  ])roduced  in  tlie 
diabetic  organism. 

Forms  op  Diabetes  and  Glycosuiua. — There 
are  two  chief  forms  besides  several  sub- varieties. 
In  the  severe  form  the  sugar  excretion  is  great 
and  does  not  cease  when  carbohydrates  are 
excluded  from  the  diet.  There  is  often  much 
wasting.  This  form  is  most  coiumon  in  patients 
under  middle  age.  In  children  and  j'OTUig 
persons  it  sometimes  runs  a  very  rapid  course 
(a  few  months  or  even  less).  In  the  mild  forms 
of  diabetes  the  symptoms  and  sugar  excretion 


are  not  so  marked.  The  sugar  disappears  from 
the  urine  on  withdrawing  the  carbohydrates 
from  the  food.  The  j^atients  are  often  above 
middle  age,  and  they  are  not  infrequently  stout 
or  gouty.  The  night  urine  contains  less  sugar 
than  the  day  urine,  or  it  may  be  free  fi'om 
sugar.  The  course  is  often  chronic.  (This  form 
is  sometimes  spoken  of  as  chronic  glycosuria.) 
There  are  also  transitional  and  interviediatt 
varieties,  and  the  mild  form  may  pass  into  the 
severe.  In  some  of  the  mildest  forms  thirst, 
diuresis,  and  other  symptoms  are  absent,  and 
the  only  signs  of  disease  are  made  out  by 
examination  of  the  urine,  which  contains 
sugar  and  has  a  high  specific  gravity  (diabetes 
decipiens).  In  another  mild  form  the  glycosiiria 
and  other  symptoms  disap])ear  from  time  to  time 
{intermittent  diabetes).  It  has  already  been 
pointed  out  that  glycosuria  may  be  secondary 
to  a  number  of  affections  {syuiptoinatic  glyco- 
suria—  see  article  "Glycosuria").  Hanot, 
Chauflard,  and  others  have  drawn  attention 
to  a  rare  disease  characterised  by  the  associa- 
tion of  symptoms  of  diabetes  mellitus  with 
bronzed  pigmentation  of  the  skin,  and  frequently 
with  hypertrophic  cirrhosis  of  the  liver  {diahete 
bronze). 

Tehmixatiox. — The  severe  forms  always  ter- 
minate fatally.  The  duration  may  Vie  a  few 
years  (3-5) ;  often  it  is  shorter;  occasionall}' it 
is  a  few  months,  or  even  less.  In  the  mild 
cases  life  may  lie  prolonged  for  many  years 
(10  or  20).  In  the  mild  cases  by  restricted  or 
rigid  diet  the  sympton^s  may  disappear  entirely, 
but  they  usually  return  when  an  ordinary  diet 
is  taken. 

In  rare  cases  dialietes  is  associated  with 
symptoms  of  nephritis  (pnrcnchymatous  or 
interstitial),  and  the  diabetic  symjitoms  may 
gradually  subside  whilst  those  of  nephritis 
remain.  Also  occasionally  (though  very  rarely) 
the  symptoms  of  diabetes  mellitus  give  place 
to  those  of  diabetes  insipidus. 

The  fatal  termination  in  diabetes  mellitus  is 
most  frequently  by  dialictic  coma.  The  next 
most  frequent  termination  is  by  pulmonary 
phthisis.  Other  causes  of  death  are  carbuncle, 
gangrene,  etc. 

The  Progxosis  depends  chiefly  on  the  form 
of  the  disease  and  the  age  of  the  patient.  In 
the  mild  forms,  especially  if  the  sugar  excretion 
can  be  checked  by  a  rigid  diet,  and  if  the 
jiatient  be  over  luiddle  age,  the  prognosis  is 
fairly  favourable.  But  it  is  very  grave  in 
young  persons  and  in  the  severe  fnrms  of  the 
disease.  Other  unfavourable  indications  are 
marked  wasting,  the  occurrence  of  pulmonary 
tuberculosis,  a  fanuly  history  of  the  disease, 
unfavourable  conditions  of  life,  Gerhardt's  per- 
chloride  of  iron  reaction  in  the  urine,  signs  of 
commencing  coma,  onset  of  gangrene. 

Favourable  indications  in  addition  to  those 
already  mentioned  are  the  association  of  obesity 
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or  gout,  long  duration  of  the  disease  without 
much  wasting,  favourable  conditions  of  life,  in 
the  female  onset  about  the  climacteric  period. 

The  Diagnosis  of  diabetes  mellitus  is  usually 
easy.  The  disease  may  be  overlooked,  however, 
and  the  jjatient  treated  simply  for  one  of  the 
complications.  It  is  important  to  remember 
that  occasionally  the  patient  complains  chiefly 
of  weakness  and  wasting.  It  is  important  not 
to  mistake  a  temporary  and  mild  glycosuria  for 
true  diabetes. 

Pathological  Anatomy.  —  Numerous  patho- 
logical changes  have  been  described  in  diabetes, 
yet,  strictly  speaking,  the  disease  has  no  definite 
pathological  anatomy.  The  changes  met  with 
are  usually  due  to  complications  or  are  secondary 
in  nature,  and  it  would  scarcely  be  possible  for 
a  pathologist  to  diagnose  diabetes  without  a 
clinical  history  or  the  chemical  examination  of 
the  ui'ine  or  blood.  For  this  reason  the  changes 
found  post-mortem  in  the  various  organs  have 
been  already  described  in  considering  the  relation 
of  diabetes  to  disease  of  the  nervous  system, 
liver,  and  pancreas,  and  in  the  description  of 
the  complications.  The  condition  of  the  blood 
has  been  described  under  the  symptomatology. 

Pathogenesis.  —  The  true  nature  of  the 
disease  remains  obscure.  The  theories  as  to 
its  exact  origin  are  numerous,  but  none  is 
altogether  satisfactory.  Sugar  appears  in  the 
urine  because  there  is  an  excess  of  sugar  in  the 
blood,  and  the  symptoms  of  the  disease  are  due 
to  the  same  cause. 

The  cause  of  the  excess  of  sugar  in  the  blood 
has  been  attributed  to  (1)  an  excessive  formation 
of  sugar  in  the  system ;  (2)  a  diminished  sugar 
destruction ;  (3)  by  some  writers  it  is  believed 
that  in  certain  cases  there  is  an  excessive 
sugar  formation,  in  others  a  diminished  sugar 
destruction.  Bunge  has  given  good  reasons  for 
rejecting  the  view  of  excessive  formation  as 
regards  the  origin  of  the  sugar  from  articles 
of  food.  Kaufmann,  on  the  other  hand,  has 
brought  forward  experimental  evidence  in  favour 
of  increased  sugar  formation.  He  isolated  the 
liver  by  tying  all  its  vessels  in  a  healthy 
dog,  and  also  in  another  dog  which  had  been 
rendered  diabetic  by  extirpation  of  the  pan- 
creas. The  sugar  in  the  blood  gradually 
became  diminished  during  its  circulation  in 
various  parts  of  the  body,  but  the  blood  lost 
the  same  proportion  of  sugar  both  in  the 
healthy  and  in  the  diabetic  animal.  Hence, 
he  concludes  that  sugar  destruction  was  the 
same  in  each. 

Many  authors  believe  that  diabetes  in  man 
is  usually  due  to  diminished  sugar  destruction. 

In  the  mild  forms  of  diabetes  removal  of  carbo- 
hydrates from  the  diet  causes  the  glycosuria  to 
cease.  In  such  cases  the  sugar  appears  to  be 
derived  in  some  way,  directly  or  indirectly,  from 
the  carbohydrates  of  the  food.  Seegen  believes 
that  in  the  mild  form  (which  he  terms  the 


"hepatogenic")  the  liver  cells  are  unable  to 
assimilate  the  carbohydrates  in  a  normal 
manner.  But  pathological  anatomy  has  failed 
to  reveal  any  definite  changes  in  the  liver 
associated  with  diabetes. 

According  to  Pavy,  the  two  lines  of  defence — 
intestinal  villi  and  the  liver — are  inadequate  to 
accomj^lish  the  function  of  synthesising  the 
carbohydrates.  Hence  the  latter  reach  the 
general  circulation  in  excessive  quantity  and 
appear  as  sugar  in  the  urine. 

In  the  severe  forms  of  diabetes  the  sugar  in 
the  urine  is  evidently  not  dependent  simply 
on  the  carbohydrates  of  the  food.  Since  the 
glycosuria  persists  when  the  diet  consists  only 
of  fat  and  nitrogenous  substances,  and  persists 
even  when  no  food  is  taken,  Pavy  believes  that 
in  these  severe  forms  the  sugar  is  derived  not 
only  from  the  food  but  also  from  the  tissues. 
He  believes  that  the  proteids  of  the  body  have 
a  glucoside  constitution,  and  that  in  diabetes 
of  the  severe  form  a  carbohydrate  is  cleaved 
off  from  these  proteids  by  the  action  of  some 
ferment  which  he  supposes  to  be  present  in 
the  system. 

According  to  Seegen,  in  the  severe  forms  the 
cells  and  tissues  of  the  organisms  have  lost  their 
function  of  destroying  the  sugar  in  the  blood. 

Limited  space  forbids  a  discussion  of  the 
subject,  but  whatever  view  we  take  of  the 
sugar  formation  or  destruction  the  question 
finally  arises.  What  is  the  cause  of  the  abnor- 
mality in  diabetes  ? 

Pavy  believes  that  as  regards  the  liver  there 
is  a  vasomotor  paralysis  and  dilatation  of  the 
small  arterioles  owing  to  some  change  in  the 
nervous  system.  As  a  result  the  blood  in  the 
liver  is  in  a  hyper-oxygenated  state,^and  this 
favours  the  passage  of  carbohydrates  into 
glucose.  But  Seegen  points  out  that  Pavy  was 
al)le  to  produce  diabetes  experimentally  by 
injury  to  the  nervous  system  after  ligature  of 
the  hepatic  artery,  and  he  asks,  therefore,  how 
vasomotor  paralysis  can  be  regai'ded  as  the 
explanation. 

It  has  been  already  shown  that  there  is 
strong  evidence  that  some  change  in  the  nervous 
system  is  the  starting-point  of  the  disease  in 
many  cases. 

Also  experiments  on  animals  and  pathological 
observations  render  it  very  probable  that,  in 
some  cases  of  diabetes,  pancreatic  changes  are 
the  cause  of  the  disease. 

It  has  also  been  pointed  out  that  atheroma 
might  act  as  the  starting-point  of  diabetes  by 
producing  changes  in  the  nervous  system  or  in 
the  pancreas,  and  there  are  a  few  cases  on 
record  which  afford  strong  evidence  of  diabetes 
being  the  result  of  pancreatic  changes  which 
were  secondary  to  atheroma. 

Diabetes  has  been  attributed  by  Bunge  and 
others  to  pathological  chemical  changes  com- 
mencing in  the  muscles. 
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The  opinion  appears  to  be  gradually  gaining 
ground  that  diabetes  is  not  a  pathological 
entity,  but  rather  a  group  of  symptoms  which 
may  be  produced  by  the  various  morbid  changes 
already  suggested.  Possibly  it  is  sometimes 
due  to  an  endogenous  or  inherited  morbid  con- 
dition, and  possibly  to  other  causes. 

Treatment 

The  results  of  treatment  in  the  mild  forms 
are  good,  in  the  severe  forms  very  unsatisfactory. 
After  a  diagnosis  has  been  made,  before  com- 
mencing treatment,  the  weight  should  be  taken, 
complications  noted,  the  amount  of  sugar  esti- 
mated, and  the  urine  tested  with  perchloridc  of 
iron.  Then  a  rigid  diet  (practically  free  from 
carbohydrates)  should  be  prescribed  in  order  to 
ascertain  whether  the  sugar  excretion  can  be 
checked  thereby.  If  this  should  occur  the  case 
belongs  to  the  mild  form  of  the  disease,  and  a 
little  carbohydrate  food  in  the  form  of  bread  is 
then  allowed  and  gradually  increased  (if  neces- 
sary) until  the  glycosuria  returns.  The  amoiuit 
of  bread  which  can  be  taken  before  the  return 
of  the  glycosuria  is  thus  an  indication  of  the 
quantity  of  carbohydrate  food  the  patient  can 
tolerate.  If  a  diet  free  from  carbohydrates  does 
not  cause  the  sugar  to  disappear  from  the  urine, 
then  the  patient  is  sufiering  from  a  severe  form 
of  the  disease.  If  there  should  be  great  wasting, 
and  especially  if  the  urine  should  give  a  marked 
reaction  with  perchloridc  of  iron,  it  is  not  advis- 
able to  keep  the  patient  long  on  this  very  rigid 
diet. 

Many  authors  think  it  is  important  in  the  very 
severe  forms  of  the  disease  that  the  rigid  test 
diet  should  not  be  commenced  suddenly,  as  by 
such  a  procedure  there  is  a  possibility  of  pro- 
ducing diabetic  coma  (Ebstein,  Naunyn,  and 
others).  A  few  days  may  be  allowed  to  elapse 
in  changing  from  a  mixed  to  a  rigid  diet.  Pota- 
toes may  be  excluded  first,  then  bread,  and 
afterwards  all  other  carbohydrates.  This  plan 
appears  to  the  writer  to  be  important. 

Having  determined  the  effect  of  diet  and  the 
form  of  the  disease  in  any  case,  directions  nmst 
be  given  for  the  future  dietetic  treatment — (1) 
as  to  the  nature  of  the  food ;  (2)  as  to  its  (/iiantiti/. 
The  treatment  must  be  modified  in  each  case 
according  to  the  form  of  the  disease.  A  record 
of  the  weight  and  sugar  excretion  should  be 
kept,  and  probably  the  former  is  the  more  im- 
portant. 

In  the  Mild  Eohms  of  the  Disease  there 
are  two  classes  of  cases  :  (1)  those  in  which  the 
sugar  excretion  ceases  only  when  carbohydrates 
are  excluded  from  the  diet ;  (2)  those  in  which 
it  ceases  when  the  carbohydrates  food  is  simply 
diminished  in  quantity.  In  either  case  the  diet 
which  is  sufficient  to  arrest  the  glycosuria  should 
be  continued  for  several  weeks.  It  is  often 
found  that  the  condition  of  the  patient  is  then 
much  improved.    In  the  first  class  of  cases  he  is 


able  to  take  a  little  carbohydrate  ;  in  the  second 
class  he  is  able  to  take  an  increased  amount  of 
carbohydrate  without  the  glycosuria  recurring. 
lUit  in  many  of  the  first  class  of  cases  any 
addition  of  carbohydrates  to  the  diet  is  followed 
by  a  return  of  the  glycosuria.  After  a  period  of 
restriction,  however,  it  is  usually  necessary  to 
relax  the  diet  a  little,  especially  as  regards 
bread,  and  to  remain  content  if  by  a  moderately 
restricted  diet  we  can  limit  the  sugar  excretion 
to  500  or  600  grains  daily.  If  the  patient 
should  be  very  stout  a  reduction  of  the  total 
quantity  of  food  is  often  of  great  service,  but  if 
wasted  this  should  not  be  attempted. 

In  the  Severe  Forms  of  the  Disease,  when 
the  most  rigid  diet  fails  to  remove  sugar  from 
the  urine,  and  when  there  is  much  wasting,  and 
especially  if  the  urine  give  a  marked  reaction 
with  perchloride  of  iron,  the  opinion  has  been 
gradually  gaining  ground  for  some  years  that  a 
very  rigid  diet  is  injurious.  In  such  cases,  after 
a  short  period  of  rigid  dietary  (in  order  to 
determine  the  form  of  the  disease),  a  small 
amount  of  carbohydrate  food  must  be  allowed. 
The  diet  in  these  severe  forms  should  consist  of 
nitrogenous  food,  fatty  food,  and  a  small  amount 
of  carbohydrate  food,  chiefly  in  the  form  of 
bread  ;  but  saccharine  food  should  be  avoided, 
and  the  carbohydrate  food  should  only  be 
allowed  in  limited  quantity.  Fatty  food  is 
especially  important,  and  should  be  given  in 
large  quantities,  a  little  alcohol  being  also 
allowed  to  aid  its  digestion.  Cream  is  of  great 
service,  and  should  be  given  freely ;  also  milk 
may  be  allowed  in  moderate  quantities.  If  coma 
appears  to  be  threatening  the  diet  should  be  less 
rigid,  i.e.  the  amount  of  carbohydrate  should  be 
increased.  According  to  Ebstein,  the  appearance 
of  acetone  and  diacetic  acid  in  the  urine  is  an 
indication  for  diminishing  the  albumen  and  for 
increasing  the  carbohydrates. 

Articles  of  Diet. — When  a  rigid  diet  is 
indicated  (either  for  diagnosis  or  for  treatment), 
the  following  articles  should  be  sanctioned  or 
forbidden  : — 


Sanctioned 

Butchers'  meat  of  all 
kinds  (except  liver), 
potted  and  preserved 
meats. 

Ham,  tongue,  bacon. 

Poultry,  game. 

Fish  (fresh,  dried,  and 
preserved),  sardines, 
shrimps. 

Broths,  animal  soups, 
and  jellies  (prepared 
without  the  addi- 
tion of  saccharine  or 
starch  materials). 

Eggs,  cheese,  cream. 


Forhidrhn 

Sugar,  saccharine  and 
farinaceous  articles 
of  food. 

Pastry  and  farinaceous 
puddings. 


Rice,  sago,  arrowroot, 
tapioca,  macaroni, 
vermicelli,  semolina. 

Potatoes. 
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Sanctioned 

Butter,  suet,  oils,  and 
fats. 

Custard  (without  sugar) 

Reliable  bread  substi- 
tutes (gluten  bread,' 
almond  and  aleuronat 
cakes). 

Green  vegetables  — 
mustard  and  cress, 
watercress,  endive, 
lettuce,  spinach, 
turnip-tops,  cabbage, 
broccoli,  Brussels 
spi-outs,springouions. 

Cucumber. 

Mushrooms. 


Pickles  (cucumber,  wal- 
nuts, and  onions). 

Nuts  (walnuts,  almonds, 
filberts,  hazel  nuts, 
Brazil  nuts),  hnt  not 
chestnuts. 


Forbidden 


Wheaten    bread  and 
biscuits. 


Carrots,  turnips,  par- 
snips, beetroot,  beans, 
peas,  large  onions. 


Liver. 

Oysters,  cockles,  mus- 
sels, the  "  puddings" 
of  crabs  and  lobsters. 

Honey. 

All  sweet  fruit  and 
dried  fruits. 


'Water,  soda-water,  and 

mineral  waters. 
Tea,  coffee. 

Dry  slierry,  claret,  Bur- 
gundy, hock,  Moselle, 
Ahr  wines,  most 
Rhine  wines,  Austrian 
and  Hungarian  table 
wines  (all  in  moder- 
ate quantities,  how- 
ever). 

Brandy  in  small  quanti- 
ties. 


Beverages 

Port,     Tokay,  cham- 
pagne,   and  sweet 
wines. 
Must,  fruit  juices  and 

syrups. 
Sweet  lemonade. 
Liqueurs. 

Beer,  ale,  porter,  and 
stout. 

Rum  and  sweetened  gin. 
Cocoa  and  chocolate. 
Milk  in  large  quantities. 


Almost  all  kinds  of  animal  food  may  be 
sanctioned,  but  liver,  oysters,  cockles,  mussels, 
crabs,  and  lobsters  should  be  avoided,  because 
they  contain  a  large  amount  of  carbohydrate 
material. 

With  regard  to  milk  caution  is  necessary,  since 
it  contains  4  per  cent  of  milk-sugar,  but  it  also 
contains  albuminous  bodies  and  fat,  which  are 
of  great  service  to  the  diabetic.  In  some  cases 
the  addition  of  milk  in  considerable  quantity  to 
the  diet  of  a  diabetic  patient  does  not  increase 
the  sugar  excretion,  i.e.  the  milk-sugar  is 
utilised  in  the  system.  In  other  cases  the 
glycosuria  is  distinctly  increased  by  the  milk, 
but  nevertheless  such  patients  may  gain  weight. 
In  the  very  severe  forms  of  the  disease  milk  is 
of  great  service,  especially  if  the  digestion  is 
feeble,  but  in  milder  forms,  if  a  rigid  diet  be 
desirable,  milk  should  be  excluded,  unless  it  can 
be  shown  that  it  does  not  increase  the  glycosuria. 

Cream  contains  less  lactose  than  milk,  but 
seven  times  the  amount  of  fat.    It  may  be  taken 


freely  by  diabetic  patients,  and  is  most  useful  in 
the  severe  forms  of  the  disease.  By  the  follow- 
ing simple  method  an  artificial  milk  can  be 
prepared  from  cream  : — To  about  a  pint  of  water 
placed  in  a  pot  or  glass  measure  four  tablespoon- 
fuls  of  fresh  cream  are  added  and  well  mixed. 
The  mixture  is  allowed  to  stand  for  twelve 
hours.  Most  of  the  fatty  matter  of  the  cream 
floats  to  the  top,  and  can  be  skimmed  off  with 
a  teaspoon,  and  on  examination  it  will  be  found 
almost  free  from  sugar  (the  sugar  originally 
present  in  the  cream  having  been  dissolved  and 
distributed  in  the  water).  This  fatty  matter  is 
then  separated  and  placed  in  a  glass  and  mixed 
with  water.  The  white  of  an  egg  is  added,  and 
the  mixture  well  stirred.  A  little  salt  and  a 
trace  of  saccharine  may  be  added.  The  mixture 
with  a  little  practice  may  be  made  to  taste 
almost  like  milk,  and  it  may  be  taken  freely  by 
all  diabetic  patients. 

Fats  are  the  most  valuable  articles  of  diet  for 
diabetic  patients,  especially  in  the  severe  forms 
of  the  disease,  and  may  be  allowed  in  large 
quantities.  The  most  useful  are  butter,  cream, 
bacon,  cheese,  eggs,  suet.  Cod-liver  oil  is  also 
of  service.  If  fatty  food  should  give  rise  to 
dyspepsia,  a  small  amount  of  brandy  and  water, 
or  other  form  of  alcohol,  taken  after  the  meal, 
often  aids  the  digestion. 

Of  the  carbohydrates,  starch  is  less  injurious 
than  sugar.  Of  the  various  kinds  of  sugar, 
glucose  is  most  injurious.  Milk-sugar  and  cane- 
sugar  rank  next.  Ltevulose  is  least  injurious. 
Many  observations  have  shown  that  in  moderate 
quantities  Isevulose  is  utilised  in  the  system,  and 
does  not  increase  the  sugar  excretion  in  mild 
forms  of  diabetes  ;  but  in  large  quantities,  and 
in  the  severe  forms  of  the  disease,  it  is  only 
partially  utilised,  and  therefore  the  sugar  excre- 
tion is  increased.  Saccharine  and  saxine  may  be 
used  to  sweeten  articles  of  food  in  place  of  sugar. 

When  a  very  rigid  diet  is  indicated  fruit 
should  be  excluded,  on  account  of  the  sugar 
which  it  contains.  But  in  many  kinds  of  fruit 
a  large  portion  of  the  sugar  is  Isevulose,  which, 
as  just  mentioned,  can  be  utilised  in  small 
quantities  in  certain  cases.  Hence  when  a  very 
rigid  diet  is  not  necessary,  a  very  small  quantity 
of  those  fruits  which  contain  least  sugar  may  be 
allowed. 

Grapes,  cherries,  and  other  fruits  which  con- 
tain much  sugar,  as  well  as  dates,  figs,  currants, 
raisins,  and  other  dried  fruit,  should  be  forbidden. 
Nuts  may  be  allowed  fi-eely,  with  the  exception 
of  chestnuts.  As  a  rule  green  vegetables  may 
be  allowed,  whilst  white  vegetables  and  root 
vegetables,  which  contain  more  carboliydrate, 
should  be  avoided.  These  have  been  already 
indicated. 

Bread  is  the  article  of  diet  with  respect  to 
which  there  is  the  greatest  difficulty.  It  con- 
tains 49  per  cent  of  carbohydrates  and  2  per 
cent  of  sugar  (Konig),  and  is  thus  unsuitable 
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when  a  very  rigid  diet  is  desirable  for  diagnosis 
or  treatment.  In  such  cases  it  must  be  replaced 
by  various  bread  substitutes.  Unfortunately 
many  of  these  are  ver^'  unreliable,  and  contain 
either  starch  or  sugar  in  considerable  quantity. 
Before  recommending  any  specimen  it  is  import- 
ant to  try  the  effect  of  a  drop  of  iodine  and 
potassium  iodide  solution.  If  the  specimen 
becomes  deep  l)hie  black  it  contains  a  large 
quantit}'  of  starch  and  is  unreliable.  Some 
bread  substitutes  contain  sugar,  and  hence  it  is 
advisable  to  test  for  sugar  by  the  fermentation 
test  in  an  inverted  test-tube. 

In  the  most  severe  forms  of  the  disease,  when 
a  very  rigid  diet  is  not  desirable,  it  is  best  to 
allow  a  small  amount  of  ordinary  bread  daily  ; 
in  other  cases  when  for  diagnosis  or  treatment  a 
very  rigid  diet  is  necessary,  bread  should  be 
exchided  from  the  diet  for  a  few  weeks,  and 
some  reliable  substitute  employed.  But  after  a 
month  or  two  most  patients  find  bread  substi- 
tutes objectionable,  and  it  is  necessary  and  often 
desirable  to  allow  a  small  quantity  of  ordinary 
bread.  The  following  bread  substitutes  have 
been  employed  : — 

(i.)  Gluten  Bread. — Good  preparations  of 
gluten  flour  are  almost  unaffected  by  iodine,  and 
contain  only  2  to  3  per  cent  of  carbohydrate.  The 
flour  can  be  purchased  and  the  bread  prepared 
at  the  patient's  house  according  to  the  directions 
supplied  by  varioiis  firms.  With  care  a  fairly 
palatable  and  reliable  prej:)aration  may  be  ob- 
tained which  will  be  of  service  as  a  bread  substi- 
tute, and  will  cause  a  reduction  of  the  sugar 
excretion.  But  many  preparations  are  very 
unpalatable  and  unreliable,  (ii.)  Bran  cake  was 
i-ecommended  by  Camplin  many  years  ago,  but 
is  now  seldom  used,  (iii.)  Soya  biscuit  and 
bread  have  been  largely  used  recently.  They 
are  prepared  from  soya  beans,  and  some  speci- 
mens contain  only  a  small  percentage  of  starch 
(3  to  6),  but  others  contain  as  much  as  30  or  45, 
and  are  therefore  useless.  (iv.)  Almond  cakes 
were  recommended  by  Pavy  long  ago.  They 
can  be  prepared  at  the  patient's  home  from 
almond  flour.  About  4  ounces  of  almond  flour 
are  mixed  into  a  paste  with  a  little  water  and 
German  yeast.  The  mixture  is  allowed  to  stand 
in  a  warm  place  for  about  twenty  minutes. 
Then  one  egg,  beaten  up,  and  a  little  cream  and 
water  are  added,  and  the  whole  is  mixed  into  a 
paste,  divided  into  cakes,  and  baked  for  fifteen 
to  thirt}'  minutes,  (v.)  Cocoa-nvt  cakes  may  be 
prepared  in  the  same  way  by  using  desiccated 
cocoa-nut  powder  in  place  of  almond  flour. 
Both  almond  flour  and  cocoa-nut  powder  contain 
a  small  amount  of  sugar,  which  is  destroyed  hj 
the  action  of  the  yeast  irsed  in  making  the 
cakes.  Both  of  these  cakes  contain  a  large 
amount  of  fat,  and  hence  a  little  alcohol  is  often 
necessary  to  aid  their  digestion.  Almond  floiu" 
and  cocoa-nut  powder  may  be  used  for  the 
preparation  of  pudding. 


(vi.)  Aleuronat  is  a  vegetable  albuminous 
substance  which  contains  only  a  very  small 
percentage  of  carbohydrate,  and  which  has  been 
strongly  recommended  by  Eljstein.  The  writer 
has  found  that  palatable  and  reliable  biscuits 
can  be  prepared  l)y  mixing  aleuronat  and  cocoa- 
nut  powder. 

Two  ounces  of  desiccated  cocoa-nut  powder 
are  mixed  with  a  little  water  and  German  yeast, 
so  as  to  form  a  paste.  This  is  kept  in  a  warm 
place  for  half  an  hour,  then  2  ounces  of  aleuronat, 
one  egg  (beaten  up),  and  a  small  quantity  of 
water,  with  a  little  saccharine,  are  added.  The 
whole  is  mixed  into  a  paste,  which  is  spread  out 
on  a  tin,  divided  into  cakes,  and  baked  for 
twenty  or  thirty  minutes. 

The  Beverages  which  are  free,  or  almost  free, 
from  carbohydrates  may  be  allowed,  and  they 
have  been  already  indicated.  Alcohol  does  not 
increase  the  sugar  excretion,  and  therefore 
alcoholic  drinks  which  contain  only  a  v'ery 
small  quantity  of  carbohydrate  may  be  allowed 
in  moderation.  In  the  severe  forms  of  the 
disease,  alcohol  is  of  service  in  enabling  the 
patient  to  take  large  quantities  of  fatty  food 
without  dyspeptic  troubles. 

The  following  is  a  useful  lemonade  for  the 
relief  of  thirst — citric  acid  10  grains,  glycerine 
4  drachms,  water  1  pint ;  this  may  be  taken 
in  small  quantities  during  the  twenty  -  four 
hours ;  or  a  lemonade  may  be  made  from  fresh 
lemons  and  sweetened  with  saccharine.  Other 
acid  drinks  may  be  used.  The  largest  quantity 
of  fluid  should  be  taken  before,  not  after,  a 
meal. 

The  Mode  of  Lu-e  and  General  Hygienic 
Conditions.  —  It  is  important  to  relieve  the 
patient  from  mental  worry  and  anxiety  as  much 
as  possible.  Considerable  muscular  exercise  in 
the  open  air  is  of  great  service  in  some  of  the 
milder  cases,  and  sometimes  causes  a  diminution 
of  the  glycosuria,  but  in  the  severe  forms  it  is 
injurious.  Massage  is  of  service  in  some  cases 
(according  to  Grubc  in  those  associated  with 
arterio-sclerosis). 

Treatment  by  Alkaline  Minehaij  Waters. — 
The  spas  of  Carlsbad,  Marienbad,  Neuenahr, 
and  Vichy  are  much  frequented  by  diabetic 
patients  on  account  of  the  supposed  virtues  of 
their  mineral  waters.  The  salts  in  the  waters 
of  Carlsbad  and  Marienbad  consist  chiefly  of 
sodium  sulphate  and  sodium  bicarbonate  :  those 
in  the  waters  of  Neuenahr  and  Vichy  chiefly  of 
sodium  bicarbonate.  It  is  useless  and  often 
dangerous  to  send  English  patients  suffering 
from  the  severe  forms  of  diabetes  to  these  spas. 
The  long  journey  has  not  infrequently  acted  as 
an  exciting  cause  of  diabetic  coma.  Arterio- 
sclerosis is  stated  by  Schmitz  to  be  a  contra- 
indication of  the  Neuenahr  waters.  It  is 
certain,  however,  that  patients  suffering  from 
the  mild  forms  of  the  disease  (chiefly  those 
which  are  associated  with  obesity  or  gout)  do 
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often  derive  much  benefit  from  a  visit  to  these 
spas.  But  whether  the  results  are  due  to  the 
action  of  the  waters  or  to  the  improved  general 
conditions  of  life,  more  careful  diet,  and  life  in 
the  open  air,  is  a  disputed  point.  (But  from 
limited  observations  at  Carlsbad  and  Neuenahr, 
the  writer  is  inclined  to  attribute  part  of  the 
good  results  obtained  in  the  mild  cases  to  the 
action  of  the  waters.) 

Medical  Treatment. — It  is  certain  that  no 
drug  hitherto  tried  has  a  definite  curative 
action,  but  several  have  a  beneficial  effect. 

Opium  and  its  alkaloids  have  been  long  em- 
ployed, and  are  probably  more  useful  than 
other  drugs.  At  first  half  a  grain  of  opium 
may  be  given  three  times  a  day.  The  dose 
may  be  gradually  increased  to  2  or  3  or  more 
grains  of  opium  three  times  a  day,  as  diabetic 
patients  are  very  tolerant  of  the  drug.  Kalfe 
advised  it  to  be  given  an  hour  after  a  meal, 
since  at  this  time  he  believed  it  had  a  greater 
effect  in  restraining  diuresis,  and  was  less  liable 
to  cause  dyspeptic  symptoms.  Some  authors 
prefer  the  crude  opium,  others  morphia,  and 
others  codeia.  The  last  drug  has  been  specially 
recommended  by  Pavy.  It  may  be  given  in 
small  doses  at  first,  half  a  grain  three  times  a 
day,  and  gradually  increased  to  2  or  3  grains. 
All  the  opium  preparations  are  liable  to  cause 
troublesome  constipation  and  dyspeptic  symp- 
toms, and  therefore  require  watching,  but 
probably  codeia  is  less  injurious  in  this  respect. 

Next  to  opium  and  its  alkaloid,  alkalies  have 
been,  perhaps,  most  frequently  employed  in  the 
treatment  of  diabetes.  The  alkalies  which  are 
most  often  used  are  the  bicarbonate  of  soda, 
and  the  citrate,  acetate,  carVjonate  or  bicarbonate 
of  potash. 

Naunyn  strongly  advocates  the  use  of  sodium 
bicarbonate  in  large  doses  in  severe  cases  of 
diabetes  before  the  onset  of  symptoms  of  coma, 
and  when  there  are  indications  of  acid  into.xica- 
tion,  such  as  great  excretion  of  ammonia  or 
marked  reaction  of  the  urine  with  perchloride 
of  iron.  So  long  as  the  perchloride  of  iron 
reaction  is  intense,  he  advises  that  bicarbonate 
of  soda  (150  to  450  grains  daily)  should  be 
given,  and  that  it  should  be  increased  in  amount 
if  the  perchloride  reaction  increases.  Since 
adopting  this  treatment  (twelve  years  ago)  the 
number  of  cases  of  coma  in  his  practice  has 
diminished  greatly. 

Lithium  salts  (carbonate  and  citrate)  have 
been  much  employed  (often  combined  with 
arsenic).  In  cases  associated  with  gout  they 
may  be  of  service. 

Arsenic  has  been  much  prescribed  in  the 
treatment  of  diabetes,  and  in  some  of  the  milder 
cases  it  probably  is  of  some  service,  when  the 
dose  is  gradually  increased  (up  to  10  m.  of  the 
liquor  arsenicalis  three  times  a  day). 

Jambul  has  been  often  prescribed  in  diabetes 
during   recent  years.     Many  observers  have 


found  it  useless ;  others  have  obtained  favourable 
results  when  the  drug  has  been  given  in  suffi- 
ciently large  doses. 

Sodium  salicylate  has  been  recommended  by 
Ebstein,  who  prescribes  it  freely.  Brunton  and 
Ralfe  think  it  is  of  most  service  in  the  gly- 
cosuria of  gouty  persons.  Schmitz  of  Neuenahr 
obtained  better  results  with  salicylate  ofhisnmth 
than  with  any  other  drug  in  the  mild  forms  of 
the  disease  (7|  grains  twice  a  day). 

Recently  uranium  nitrate  has  been  recom- 
mended by  West,  and  there  is  certainly  some 
evidence  in  its  favour. 

Numerous  other  drugs  have  been  recom- 
mended from  time  to  time,  but  usually  extended 
experience  has  shown  them  to  be  useless  or  of 
very  slight  value. 

Cod-liver  oil  or  lipanin  are  to  be  recommended 
when  the  patient  is  much  wasted. 

Treatment  of  Complications. — ^When  irrita- 
tion and  eczema  of  the  genital  organs  (vulva  or 
prepuce)  is  a  troublesome  symptom,  it  is  im- 
portant that  the  external  orifice  of  the  urethra 
and  surrounding  parts  should  be  dried  with  lint 
or  absorbent  cotton-wool  directly  after  each  act 
of  micturition.  Boracic  acid  ointment,  boracic 
acid  lotion,  or  a  solution  of  sodium  hyposulphite 
(one  in  forty)  may  be  applied.  The  treatment 
of  other  complications — boils,  carbuncles,  gan- 
grene, phthisis,  nephritis,  etc.  —  is  described 
elsewhere  in  the  articles  devoted  to  these 
subjects. 

Prevention  and  Treatment  op  Diabetic 
Coma. — In  the  severe  forms  of  diabetes,  when 
there  is  much  wasting  or  when  the  urine  gives 
a  marked  reaction  with  perchloride  of  iron, 
there  is  great  danger  of  coma  developing.  In 
such  cases  it  is  important  to  remember  that  a 
long  railway  journey,  over-exertion,  or  sudden 
change  of  diet  is  liable  to  be  followed  by  coma. 
Prolonged  constipation  is  also  dangerous.  As 
already  mentioned,  the  diet  ought  not  to  be 
too  rigid.  Some  carbohydrate  food  (especially 
bread)  ought  to  be  allowed.  Cream  and  fatty 
food  should  be  given  freely.  Whenever  there 
are  signs  of  commencing  coma,  the  carbohydrates 
in  the  diet  should  be  increased  a  little  and  the 
nitrogenous  food  diminished.  Constipation 
should  be  relieved  by  the  use  of  purgatives, 
and  Schmitz  believes  that  he  has  checked  the 
onset  of  coma  by  producing  free  action  of  the 
bowels  with  castor  oil. 

In  severe  cases,  especially  when  the  per- 
chloride of  iron  reaction  is  intense,  alkalies 
should  be  given  in  large  quantities — 400  to  500 
grains  of  sodium  bicarbonate  in  the  twenty-four 
hours.  Naunyn  believes  that  this  treatment  is 
of  great  importance,  and  that  the  oiaset  of  coma 
may  sometimes  be  prevented  thereby  for  a  long 
period.  When  early  symptoms  of  coma  are 
observed  alkaline  treatment  ought  to  be  com- 
menced at  once,  if  it  has  not  been  prescribed 
previously.    A  number  of  cases  are  now  on 
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record  in  wliich  tlie  early  symptouiis  of  coma 
Iiave  isub.sided  under  vigorous  alkaline  treat- 
ment. 

Sodium  bicarbonate  may  be  given  in  a  little 
milk  or  in  an  effervescing  draught  with  a  little 
citric  acid  and  saccharine  (Yeo) ;  or  citrate  of 
sodium  may  be  given  (900  grains  in  the  twenty- 
four  hours,  Lepine). 

During  the  last  ten  years  the  intrav  enous  or 
subcutaneous  injections  of  warm  alkaline  or  salt 
solutions,  as  recommended  by  Stadelmann,  have 
often  been  tried  when  coma  has  become  well 
marked.  There  can  be  no  doubt  (1)  that  this 
method  of  treatment  has  often  a  decidedly 
beneficial  effect,  but  (2)  that  the  results  are 
usually  only  temporary,  and  a  fatal  termination 
is  very  rarely  prevented. 

Solutions  which  have  been  chiefly  used  arc  : 
A  3  to  5  per  cent  solution  of  sodimn  bicarbonate 
in  0'6  to  0'7  per  cent  sodium  chloride  solution, 
a  3  per  cent  watery  solution  of  sodium  bicar- 
bonate, a  solution  of  10  grammes  of  sodium 
bicarbonate  and  7  grammes  of  sodium  ciiloride 
in  a  litre  of  sterilised  water  (Lepine),  a  0'6  per 
cent  solution  of  sodium  chloride  (v.  Noorden). 
Intravenous  injection  (into  the  median  basilic 
vein)  is  to  be  preferred  to  subcutaneous  injec- 
tion. It  is  important  that  the  fluid  should  be 
warm  (Lepine  recommends  a  temperature  of 
38°  C.  =  100-4°  ¥.).  A  large  quantity  of  fluid 
should  be' used  (2-^  pints  Oliver,  2  litres  Lepine). 

Usually  the  only  result  is  an  improvement  in 
the  pulse  and  a  diminution  of  the  coldness  of 
the  skin  and  a  little  diminution  of  the  coma,  so 
that  the  patient  can  be  more  easily  roused. 
But  occasionally  the  coma  disappears  partially 
or  completely,  so  that  the  patient  can  converse 
with  his  friends  ;  usually  a  relapse  soon  occurs. 

DiacetiC  Acid.  —  Diacetic  acid  (CH.,. 
OO.CUio.COOH)  or  aceto-acetic  acid  is  sometimes 
found  in  the  urine  in  diabetes  (it  is  probably 
never  jn-esent  in  health)  ;  with  a  solution  of 
chloride  of  iron  it  gives  a  Bordeaux  or  Burgundy 
red  colour,  but  not  if  the  urine  has  been  pre- 
viously boiled  and  allowed  to  cool  (p.  326) ;  it 
breaks  up  (piickly  into  acetone  and  carbonic 
acid.  See  Diabetes  Meli.itus  (Diabetic  Coma)  ; 
Urine,  Pathological  Cuaxces  in  {Acetone,  Acefo- 
Acetic  Acid,  etc.). 

Diaceturia. — The  presence  of  diacetic 
acid  in  the  urine  ;  Gerhardt's  reaction  {see  p. 
326).    ,See  UxcoxsciousxEss  {Avfo-iuto.rications). 

Diacety  I  morphine.    See  Heroin. 

Diachaiasma. — A  fissure  or  cleft  (from 
(Jr.  0(a  yuAiK.),  i  Icioscn,  and  Sta)(^dXacrfj.a,  a  hiatus). 

DiachoresiS.  —  The  excretion  of  f.cces 
(from  Gr.  Sta^^wpew,  I  pass  through). 

DiaclirisiS.  —  An  inunction  (from  Gr. 
■Sta\p('<o,  1  anointj. 
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Diachylon.  —  Emplastrum  plumbi  or 
lead  oleate  ;  diachylon  ointment  is  formed  by 
melting  together  equal  parts  of  lead  plaster  and 
soft  paraffin,  and  mixing  with  an  equal  ipiantity 
of  zinc  oleate  ointment  and  mercuric  oleate 
ointment ;  diachylon  pills  have  been  used  to 
pro\'oke  aliortion. 

Diaderm. — A  blastoderm,  in  which  there 
are  two  layers  or  plates  of  cells,  ectoderm  and 
entoderm,  joined  at  their  edge  (ectental  line), 
and  surrounding  a  central  segmentation  cavity 
{Minot);  the  earliest  form  of  the  diaderm  is 
known  as  the  biaxtii/a. 

DiseresiS.  —  Separation  or  solution  of 
continuity.  In  the  classification  of  teratology, 
Tarutfi  grouped  the  monochorionic  twins,  the 
[jlacental  parasites,  and  the  united  twins  under 
the  heading  of  the  disomata ;  to  the  mono- 
chorionic twins  and  placental  parasites  he  gave 
the  name  dicvretic  disomata,  for  the  bodies  of 
the  two  foetuses  are  separate,  although  there 
may  be  communication  by  means  of  the  vessels 
of  the  umbilical  cords ;  the  united  twins  he 
called  si/nnretic  disomata  (Ballantyne's  Ante- 
natal Patlioloiji/,  vol.  ii.  p.  623). 

DiagfnOSiS. — Tlie  process  of  distinguish- 
ing between  different  states,  usually  different 
diseases ;  it  implies  a  certain  amount  of  diffi- 
culty, and  when  difficulty  is  absent  the  process 
is  one  rather  of  recognition  than  of  diagnosis. 
Si/mjjtoiiiatic  diagnosis  depends  upon  the  con- 
sideration of  symptoms  alone,  while  physical 
diagnosis  is  based  on  the  physical  signs  which 
may  be  elicited  by  the  medical  man.  It  is 
almost  tautological  to  speak  of  differential 
diagnosis.  Diagnosis  bi/  exclusion  is  the  process 
by  which  the  presence  of  every  other  possible 
state  has  been  shown  by  the  conditions  present 
to  be  insufficiently  established  ;  the  only  other 
possibility  that  is  left  is  then  regarded  as  the 
state  which  is  present.  See  Abdojien,  Clinical 
Investigation  of  ;  Gynecology,  Diagnosis  in  ; 
]'(>ST-Mor,TE:\i  Methods  ;  etc.,  etc. 

Diag^onai  Conjug^ate.  .SVe  Labour, 
BiivsioiAJGY  OF  {Hard  Passages,  Diameters). 

DialuriC  Acid. —  A  monobasic  acid 
(C,H^X,,0_,)  obtained  from  alloxan  (C^H,N,0^ 
-f4H  ,())  liy  the  action  of  hydrogen  sulphide. 

Diaiysed  Iron.  —  Liquor  Ferri  Dialy- 
satus  ( Wi/i  tli  )  is  a  mild  preparation  of  iron, 
recommended  in  the  case  of  delicate  children, 
and  given  in  doses  of  5  to  30  m.  in  water. 

Dialysis.  —  The  interdifTusion  of  two 
li(|uids  (one  of  which  is  generally  ])ure  water) 
separated  from  each  other  by  an  animal  mem- 
brane or  parchment  paper ;  the  portion  of  a 
liquid  which  passes  through  into  tiie  water  is 
called  the  diff'xsate,  and  the  portion  left  behind 
is  the  dialijsate  :  crystalloids  diffuse  much  more 
quickl}-  than  colloids. 
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Diameter. — The  distance  from  a  point 
in  the  periphery  of  a  circle  passing  tlirough  the 
centre  to  the  corresponding  point  on  the  opposite 
side ;  the  same  measurement  made  in  the  case 
of  a  spherical,  circular,  or  cylindrical  body. 
There  ai-e  various  pelvic  diameters  (such  as  the 
conjugate,  true,  diagonal,  and  external),  the  i 
cranial  diameters  (such  as  the  occipito-frontal, 
occipito-mental,  biparietal,  etc.),  and  the  cor- 
poreal diameters  (such  as  the  bisacromial,  the 
sterno-vertebi-al,  etc.). 

Dia.mido  Acids.  —  Acids  with  two 

amidogens  (NH,,)  replacing  two  hydrogen  atoms 
in  their  molecule,  such  as  li/sin  (diamido-caproic 
acid)  and  diamido-jJi'opionic  acid. 

Dicliniiries. — Bases  in  which  two  atoms  of 
hydrogen  in  ammonia  have  been  replaced  by 
radicals,  e.;/.  ethylene-diamine  (C.2H^(NHo).2),  and 
diethylene-il iamine  q>x 'piperaT.ine  (NH(C2H^)oNH). 
See  Urine,  Pathological  Changes  in  (Abnormal 
Nitrogen(jm  Constituents,  Diamines). 

Diciminuria.. — The  presence  of  diamines 
(cadaverine,  putrescine,  etc.)  in  the  urine.  See 
Urine,  Pathological  Changes  in  (Abnormal 
Nitrogenous  Constituents,  Diamines). 

DiapedesiS. — The  passage  (during  in- 
flammation) of  the  red  corpuscles  of  the  blood 
out  of  blood-vessels  into  the  surrounding  tissues; 
they  are  supposed  to  pass  through  the  un- 
ruptured vessel  walls  either  between  the  endo- 
thelial cells  or  thi'ough  openings  made  by  the 
leucocytes,  but  it  is  more  likely  that  they  pass 
out  through  the  bursting  of  capillaries ;  the 
process  is  to  be  distinguished  from  the  emigra- 
tion of  leucocytes,  occurring  as  a  rule  before  the 
latter  has  become  active.  See  Physiology, 
Nutrition  of  the  Tissues,  The  Blood  (Cells  of 
the  Blood)  ;  Suppuration  [Acute  Circumscribed 
Abscess). 

Diaper. — A  napkin,  worn  to  absorb  dis- 
charges from  bladder,  bowels,  or  vagina ; 
sanitary  towel. 

DiapllOretiCS.  See  also  Pharmacology; 
Prescribing  ;  Ammonium  ;  etc. — The  term  dia- 
phoretics is  applied  to  all  measures  which 
increase  the  secretion  of  sweat. 

The  Physiology  of  Sweating. — The  activity  of 
the  sweat  glands  is  closely  related  to  the  condi- 
tion of  the  cutaneous  circulation,  and  therefore 
to  the  heat-regulating  mechanism.  When  the 
surrounding  atmosphei'e  is  warm  the  cutaneous 
vessels  dilate,  the  amount  of  sweat  is  increased, 
and  heat  is  lost  by  the  resulting  evaporation. 
When  the  atmosphere  is  cold  the  vessels  of  the 
skin  contract  and  the  amount  of  sweat  is  de- 
creased. The  sweat  glands  are  not,  however, 
actually  dependent  on  the  cutaneous  circulation, 
but  their  activity  is  under  the  influence  of  a 
nervous  mechanism  analogous  to  that  presiding 


over  other  secreting  organs.  This  fact  is 
supported  not  only  by  experimental  evidence, 
but  by  such  evidence  as  the  occurrence  of 
sweating  from  mental  emotion,  the  sweating 
brought  about  by  a  venous  condition  of  the 
blood,  or  the  reflex  sweating  which  results  from 
the  introduction  of  pungent  substances  into  the 
mouth. 

Enumeration  and  Mode  of  Action.  —  The 
principal  diaphoretics  are  warmth  ;  hot  drinks  ; 
jaborandi  (pilocarpin) ;  liquor  ammoniao  acetatis 
or  citratis  ;  potassii  citras  ;  potassii  nitras  ;  ipe- 
cacuanha (Dover's  powder) ;  opium;  antimonium 
(pulvis  antimonialis  or  vinum  antimoniale) ; 
alcohol ;  salicin  and  the  salicylates ;  vai'ious 
pungent  and  aromatic  substances. 

We  find  the  simplest  means  of  producing 
diaphoresis  in  the  direct  application  of  heat  to 
the  skin,  whether  by  means  of  warm  baths,  of 
hot  air  or  vapour  baths,  or  the  various  kinds  of 
packs.  The  sweating  appears  to  be  brought 
about  not  by  direct  stimulation  of  the  sudori- 
ferous glands,  but  through  the  action  of  the 
central  nervous  system.  It  may  be  greatly 
aided  by  the  administration  of  hot  drinks, 
possibly  owing  to  an  increased  flow  of  warm 
blood  through  the  nerve  centres  ;  and  these, 
further,  may  be  stimulated  reflexly  by  the 
addition  to  the  drinks  of  pungent  or  spicy 
substances.  Alcohol  produces  diaphoresis  chiefly 
by  dilating  the  cutaneous  vessels  and  increas- 
ing the  circulation  through  the  skin,  but  it 
also  stimulates  the  nervous  mechanism.  Like 
other  narcotics,  such  as  opium,  it  produces 
sweating  in  the  later  stages  of  its  action  by 
increasing  the  venosity  of  tlie  blood.  Pilocarpin 
produces  copious  sweating  chiefly  by  stimulat- 
ing the  peripheral  ends  of  the  secretory  nerves,, 
while  nicotine  produces  a  similar  result  chiefly 
by  acting  on  the  central  nervous  system. 

Uses. — Diaphoretic  measures  are  largely  used 
on  account  of  their  antipyretic  effect  in  pyrexia 
associated  with  the  onset  of  acute  specific  fevers, 
or  the  occurrence  of  acute  local  inflammations. 
For  example,  at  the  onset  of  an  attack  of  acute 
nasal  or  bronchial  catarrh  the  administration  at 
bedtime  of  a  small  dose  of  opium  combined  with 
other  diaphoretics  will  often  be  found  to  greatly 
relieve  both  the  local  and  the  general  discomfort. 
A  quarter  of  a  grain  of  morphia  may  be  ordered 
in  a  glass  of  hot  toddy,  or  from  5  to  10  grains 
each  of  Dover's  powder  and  phenacetin.  This 
should  be  followed  on  the  next  day  by  the 
administration  of  such  diaphoretics  as  liquor 
ammonia)  acetatis  and  spiritus  setheris  nitrosi ; 
antimony,  ipecacuanha,  and  occasionally  aconite 
are  useful  in  similar  cases. 

In  some  skin  diseases  associated  with  deficient 
activity  of  the  sweat  glands,  diaphoretics  are  of 
assistance  in  the  treatment. 

Perhaps  the  most  important  use  of  diapho- 
retics has  arisen  from  the  recognition  of  the  fact 
that  the  secretory  action  of  the  skin  may  be  to^ 
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;i,  certain  extuiit  vicarious.  Hence  the  value  of 
diaphoretic  measures  in  acute  or  chronic  nepli- 
ritis  with  suppression  of  urine  or  indications  of 
the  sujjervention  of  uraemic  symptoms.  Here 
the  use  of  the  hot  mustard  pack  or  the  hot 
vapour  baths,  with  sucli  adjuvant  measures  as 
have  been  already  mentioned,  may  be  sufficient, 
but  in  many  cases  the  powerful  aid  of  pilocai-pin 
is  called  for  and  proves  of  the  greatest  value. 
It  is  best  administered  in  small  doses  hypo- 
dermically,  the  patient  meanwhile  being  warmly 
covered  in  Ijcd.  If  there  is  any  weakness  of 
the  heart,  stimulants  (sal  volatile)  should  at 
the  same  time  be  administered  internally. 

Diaphrag^m. 

PilYSlOLOGICAl,  .....  339 
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fciPASM  340 

See  AsPiiY.xiA  {Artificial  RespivKtion,  Depres- 
sion of  Diaphraipn) ;  Asthma  (>S//mj:)toms,  Nature 
and  £tirjlo<jij,  SjMsm  of  the  Diaphragm) ;  Chest, 
INcJURIES  of  (  Wounds,  Perforation  of  the  Dia- 
phragm) ;  Hiccough  ;  Hydatid  Disease  {Echino- 
eoccus  of  Liver,  Displacement  of  Diap)hragm)  \ 
Lung,  Tuberculosis  (Diagnosis,  Rontgen-Ray 
Illumination,  Diaphragmatic  Movement) ; 
Muscles,  Diseases  of  (Trichiniasis,  Imjjeded. 
Action  of.  Diaphragm) ;  Post-Mortem  Methods 
{Examijiation  of  Thorax  and  Abdomen) ;  Spasm 
(Ificcough) ;  Stomach  and  Duodenum,  Diseases 
{Snh-pli renic  Abscess). 

The  Diaphragm,  or  Midrift',  the  partition  between 
the  thorax  and  the  abdomen,  is  a  double  muscle, 
the  two  sides  of  which,  though  capable  of  inde- 
pendent contraction,  act  in  health  habitually 
together.  Its  muscular  fibres  arise  from  the 
lumbar  vertebrte  by  means  of  the  crura,  from 
the  arched  ligaments,  from  the  cartilages  of  the 
si.x  lower  ribs,  and  from  the  ]iosterior  surface  of 
the  ensiform  cartilage.  Arching  upwards  and 
inwards  these  fibres  converge  on  the  tendon  in 
the  centre.  Over  the  lower  surface  of  the 
diaphragm  is  spread  the  peritoneum  ;  over  its 
upper  the  pleura;  and  pericardium.  It  is 
perforated  in  various  places,  and  this  allows 
of  the  passage  through  it  of  the  aorta-,  the 
oesophagus,  the  vena  cava,  the  splanchnics,  the 
sympathetic,  etc.  The  diaphragm  is  supplied 
mainly  by  the  phrenic  nerves  (each  nerve 
conti'olling  one  lateral  half),  and  perhaps  to 
some  small  extent  Viy  the  lower  intercostal 
nerves. 

During  inspiration  the  two  lateral  halves  of 
the  diapin'agm  contract  sinuiltaneously,  thus 
diminishing  the  curve  of  the  arch  and  increasing 
the  capacity  of  the  thorax.  The  t3'pe  of  breath- 
ing in  women  being  chiefly  costal,  the  diaphragm 
is  not  so  much  used  by  them,  and  its  excursions 
are  not  so  well  marked  as  is  the  case  in  men. 

Apart  from  the  results  of  disease  of  the 


phrenic  nerves,  the  height  at  which  the  dia- 
phragm stands  is  dependent  on  the  relation  of 
the  pressure  in  the  thorax  to  that  in  the 
abdomen.  When  this  relation  is  disturbed  the 
diaphragm  is  pressed  upwards  or  downwards 
according  as  the  balance  of  pressure  is  greater 
on  the  abdominal  or  on  the  ttioracic  side.  But 
as  this  displacement  is  of  interest,  not  from  the 
point  of  view  of  the  diaphragm,  but  from  that 
of  the  viscera  which  are  affected,  the  subject 
will  not  be  considered  here.  Nor  shall  we  do 
more  than  mention  that  variety  of  pleurisy  in 
which  the  pleural  covering  of  the  diaphragm  is 
affected.  The  same  remark  applies  to  periton- 
itis in  which  the  peritoneal  covering  of  the 
diaphragm  is  implicated.  In  botii  cases  the 
muscular  fibres  may  show  some  degree  of 
infiammation. 

No  tumours  originate  primarily  in  the  dia- 
phragm, but  that  structure  is  often  the  seat  of 
secondary  growths.  Tuberculous  and  malignant 
processes  are  apt  to  pass  from  the  peritoneum 
through  the  diaphragm  to  the  pleura,  more 
usually,  I  think,  on  the  right  side  of  the  body 
tiian  on  the  left.  The  muscular  fibre  of  the 
diaphragm  is  liable,  like  other  striped  muscle, 
to  suffer  from  fatty  infiltration  and  from  fatty 
and  hyaline  degeneration,  and  most  probably 
rheumatism  may  also  attack  it.  Gastric  ulcers, 
in  which  the  peritoneal  surface  of  the  stomach, 
having  become  inflamed,  has  attached  itself 
firmly  to  the  serous  surface  of  the  diaphragm, 
may  make  their  way  through  that  structure. 

The  main  interest  of  the  diaphragm  from  a 
medical  point  of  view  lies  in  the  fact  that  it  is 
an  index  to  the  state  of  the  phrenic  nerve  and 
its  centre.  Under  one  set  of  conditions  you 
may  have  paralysis,  under  another  spasm. 

Paralysis. — Apart  from  that  paralysis  some- 
times seen  in  hysteria,  and  which  is  usually  of 
little  moment,  the  muscle  may  be  paralysed  by 
any  lesion  of  the  phrenic  nerve  or  of  its  centre. 
Whether  the  paralysis  affects  one  or  both  sides 
of  the  diaphragm  depends,  of  course,  on  whether 
one  or  both  phrenic  nerves  are  implicated. 
Traumatic  lesions  of  the  upper  cervical  vertebroe, 
tuberculous  processes  there,  tumours,  inflamma- 
tory or  other  swelling  of  the  meninges,  may  so 
interfere  with  the  phrenic  nerves  as  to  stop  the 
conduction  of  motor  impulses  and  cause  paralysis 
of  the  diaphragm.  In  their  long  and  deep 
course  through  the  neck  these  nerves,  though 
protected  from  ordinary  injiuy,  may  be  divided 
in  cases  of  wounding,  or  seriously  compressed 
by  tumours.  Even  in  their  course  through  the 
thorax  the  phrenic  nerves  sometimes  suffer  from 
the  pressure  of  mediastinal  tumours  or  are 
involved  in  inflammatory  processes. 

But,  more  commonly,  paralysis  of  the  dia- 
phi-agra  is  due  to  some  affection  of  the  whole 
neuron.  Any  of  the  poisons,  known  and  un- 
known, which  pi-oduce  neuritis  may  affect  the 
phrenic  nerve.    Paralysis  of  the  diaphragm  is 
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believed  to  arise  from  rheumatism,  though  this 
must  be  a  rare  occurrence.  It  is  seen  more 
commonly  in  diphtheria,  in  alcoholic  neuritis, 
and  in  beri-beri,  and  the  toxin  of  influenza  may 
produce  like  effects.  The  phrenic  nerves  may 
be  involved  in  cases  of  lead  -  poisoning ;  and 
in  progi'essive  muscular  atrophy,  amyotrophic 
sclerosis,  and  bulbar  paralysis,  the  motor  cells 
of  the  phrenic  nerves  are  sometimes  affected 
and  the  diaphragm  in  this  way  paralysed.  In 
cases  in  which  the  pleural  or  the  peritoneal 
surfaces  covering  the  diaphi-agm  are  inflamed, 
a  certain  degree  of  paralysis  results.  To  some 
extent  the  defective  movement  of  the  diaphragm 
in  these  cases  is  no  doubt  voluntary,  and  owing 
to  the  pain  which  movement  occasions,  it  is 
probably  also  in  part  reflex.  But  it  may  be 
due  in  some  measure  to  the  inflammatory  process 
penetrating  from  the  serous  covering  to  the 
substance  of  the  diaphragm,  and  there  involving 
the  small  nerve  branches  in  such  a  way  as  to 
cause  paralysis. 

Symptoms.  —  When  both  sides  of  the  dia- 
phragm are  paralysed  there  is  no  longer  to  be 
■observed  the  normal  protrusion  of  the  epigas- 
trium on  inspiration,  indeed  there  is  sometimes 
a  sinking  in  in  that  region.  During  expiration, 
on  the  other  hand,  the  epigastrium  protrudes. 
When  only  one  phrenic  nerve  is  paralysed  these 
signs  are  unilateral.  So  long  as  the  patient  lies 
perfectly  still  there  is  little  or  no  dyspnoea, 
though  the  rate  of  breathing  is  somevvhat 
accelerated.  But  on  the  least  exertion  dyspnoea 
at  once  shows  itself. 

Litten  has  recently  pointed  out  that  the 
normal  movements  of  the  diaphragm  may  be 
readily  recognised,  especially  in  men,  if  the 
thorax  be  carefully  watched  about  the  sixth 
intercostal  space.  As  the  diaphragm  separates 
itself  from  the  thoracic  wall  a  shadow  moves 
downwards  in  a  wave-like  fashion  over  two  or 
three  interspaces,  and  again  returns  during 
expiration.  To  recognise  this  phenomenon  the 
patient  should  be  placed  in  a  recumbent  posture 
with  the  feet  towards  a  good  light.  The  observer 
should  stand  about  three  feet  off  with  his  back 
to  the  light.  This  sign  might  be  of  great  im- 
portance in  investigating  doubtful  cases. 

Save  in  hysterical  cases  diaphragmatic  para- 
lysis is  always  of  grave  import,  because  any 
pulmonary  complication,  even  of  a  light  nature, 
is  thereby  rendered  dangerous. 

The  treatment  is  that  of  the  malady  in  the 
course  of  which  the  diaphragmatic  paralysis  has 
appeared.  Blisters  or  hot  applications  over 
the  course  of  the  phrenic  nerve  in  the  neck  are 
said  to  do  good.  Occasionally  stimulation  of 
these  nerves  by  means  of  the  faradic  or  of  the 
galvanic  current  may  be  beneficial. 

Spasm  of  the  diaphragm  may  take  either  the 
tonic  or  the  clonic  form.  Of  these  the  latter 
is  the  more  common. 

Tonic   spasm,   of   the  diaphragm  occurs  in 


bronchial  asthma.  The  centripetal  impulse 
passing  up  the  vagus  to  the  respiratory  centre 
is  reflected  down  the  phrenic  nerve,  and  so 
causes  a  tonic  contraction  of  the  diaphragm,  a 
condition  clinically  recognisable  by  lowering  of 
the  inferior  borders  of  the  lungs.  Apart  from 
that  occurring  in  asthma,  tonic  spasm  of  the 
diaphragm  is  an  exceedingly  rare  affection.  It 
has  been  known  to  accompany  rheumatism,  and 
to  occur  in  cases  of  tetanus  and  tetany.  When 
the  diaphragm  passes  into  tonic  contraction  the 
symptoms  are  very  striking.  The  lower  thorax 
expands,  the  epigastrium  protrudes,  the  liver  is 
pressed  down,  and  the  lung  border  is  lowered. 
Along  with  these  signs  there  develops  an  extreme 
and  dangerous  dyspnoea.  To  counteract  the 
descent  of  the  diaphragm  the  abdominal  muscles 
contract  powerfully ;  and  to  diminish  the  dys- 
pnoea the  extraordinary  muscles  of  respiration 
come  into  vigorous  action.  The  patient  also 
complains  of  severe  pain  round  the  thorax  at 
the  level  of  the  diaphragmatic  attachment. 

The  condition  is  a  serious  one,  and  may  prove 
fatal.  The  treatment  must,  therefore,  be 
energetic  and  rapidly  carried  out.  Some  relief 
may  be  obtained  by  means  of  fomentations  and 
sinapisms,  and  in  a  hot  bath  the  spasm  may 
relax.  Duchenne  advised  the  use  of  the  faradic 
brush  over  the  skin  in  the  neighbourhood  of  the 
diaphragm.  The  administration  of  the  nitrates, 
of  chloroform,  or  of  a  morphia  injection  may  be 
rapidly  beneficial. 

Clonic  contraction  of  the  diaphragm,  com- 
monly known  as  hiccough,  is  much  more  common 
than  tonic  spasm.  The  contractions,  which  are 
usually  fairly  regular,  vary  much  in  rate,  being 
sometimes  as  slow  as  four  or  five  in  the  minute, 
and  sometimes  as  frequent  as  one  hundred.  The 
spasm  is  not  usually  limited  to  the  diaphragm. 
The  glottis  is  also  narrowed  and  the  nares  move. 
Such  constantly  recurring  diaphragmatic  con- 
traction has  of  necessity  a  considerable  effect  on 
respiration.  If  the  rate  of  the  hiccough  is  rapid, 
there  may  be  considerable  dyspnoea,  and  even 
the  act  of  swallowing  may  be  interfered  with. 
The  patient  is  shaken  by  each  contraction,  there 
is  considerable  pain  along  the  diaphragmatic 
attachment,  and  much  exhaustion  may  result. 
If  the  attack  be  prolonged — and  some  last  for 
weeks — the  condition  may  prove  very  serious. 

Hiccough  is  due  to  irritation  of  the  respiratory 
centres,  and  this  irritation  may  be  periphei'al  or 
central.  The  peripjheral  causes,  which  are  the 
commoner,  include  such  sources  of  irritation  in 
the  alimentary  tract  as  are  produced  by  stricture 
of  the  oesophagus,  by  overloading  of  the  stomach, 
by  gastric  or  intestinal  affections,  by  appendicitis, 
by  peritonitis,  and  by  affections  of  the  liver. 
Disease  of  the  bladder,  of  the  uterus,  or  of  the 
prostate  may,  in  the  same  reflex  way,  induce 
hiccough.  Irritation  of  the  pleura  or  of  the 
pericardium  may  act  in  a  similar  fashion.  Cen- 
tral causes  are  seen  in  cases  arising  from  cerebral 
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or  spinal  lesions,  and  in  those  which  follow 
strong  mental  emotions,  such  as  fear  or  anger. 
Poisoning  of  tlie  nerve  centres  is  probably  the 
method  of  origin  of  that  hiccough  which  shows 
itself  in  such  diseases  as  typhoid  fever,  septic- 
aemia, and  urajmia,  and  of  the  form  which  so 
frequently  precedes  the  lethal  exit.  It  is  to  be 
remembered  that  in  most  cases  of  hiccough 
a  neurotic  predisposition  is  present. 

As  to  treatment,  it  is  clear  that  efforts  should 
be  made  to  remove  the  cause,  if  that  can  be 
recognised.  But,  apart  from  this,  it  will  often 
be  found  that  other  forms  of  excitation  of  the 
nerve  centres  may  bring  the  attack  to  an  end. 
Sneezing  may  do  so,  for  example,  or  coughing, 
or  the  exhibition  of  an  emetic.  Holding  breath 
after  inspiration,  and  making  a  strong  expiratory 
effort  while  the  glottis  is  kept  closed,  may  be  of 
benefit.  The  writer  has  seen  steady  pressure 
over  the  phrenics  do  good  in  an  obstinate  case 
of  hiccough.  (jlalvanisation  of  these  nerves 
should  also  be  tried,  the  positive  pole  being 
applied  over  the  nape  of  the  neck,  and  the 
negative  over  the  phrenic.  Hot  fomentations 
applied  round  the  lower  thorax  and  over  the 
epigastrium  sometimes  do  good,  or  counter - 
irritation  may  be  tried  over  these  areas  with 
benefit.  In  serious  cases  it  may  be  needful 
to  resort  to  morphia,  to  atropine,  to  chloroform, 
or  to  nitrites. 
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Surgical  Anatomy. — The  diaphragm  is  a  large 
dome-shaped  musculo-tendinous  structure  separ- 
ating the  thoracic  and  abdominal  cavities.  Its 
muscular  elements  take  origin  below  from  the 
bodies  of  the  upper  three  or  four  lumbar  verte- 
bnc  and  their  intervening  discs,  from  the  arched 
ligaments  which  extend  thence  to  the  transverse 
processes  and  tip  of  the  last  rib,  from  the  carti- 
lages of  the  lower  six  ribs,  and  from  the  back  of 
the  sternum.  They  converge  to  be  inserted 
into  the  strong  central  tendon,  which  is  the 
highest  portion  of  the  diaphragm,  lying  about 
the  level  of  the  lower  edge  of  the  sternum,  or 
of  the  seventh  chondro-sternal  articulation.  The 
vault  of  the  diaphragm  reaches  to  the  level  of 
the  fifth  rib  on  the  right  side,  and  not  quite  so 
high  on  the  left.  Its  nervous  supply  is  derived 
from  the  phrenic  and  sympathetic  nerves. 

On  the  thoracic  side  the  pleura  and  peri- 
cardium overlie  the  diaphragm :  while  the 
peritoneum  lines  its  abdominal  aspect. 

The  continuity  of  structure  of  the  diaphragm 


is  interrupted  by  three  large  openings  for  the 
transmission  of  the  aorta,  the  inferior  vena  cava, 
and  the  oesophagus,  and  by  smaller  foramina  for 
the  vena  azygos  minor,  the  splanchnic,  and  the 
sympathetic  nerves.  Any  one  of  these  openings 
may  be  unduly  large  and  so  predispose  to  hernia, 
that  for  the  ojsophagus  being  the  most  im- 
portant in  this  connection.  As  bearing  upon 
this  point  also,  as  well  as  on  the  question  of 
perforation  of  the  diaphragm  by  inffammatory 
products,  Tillmanii  has  drawn  attention  to  the 
fact  that  at  certain  points  the  muscular  tissue 
is  often  deficient,  so  that  the  pleura  and  peri- 
toneum alone  keep  up  the  integrity  of  the  arch. 
Although  these  gaps  vary  greatly  in  size,  shape, 
and  situation  in  different  individuals,  their 
presence  is  fairly  constant,  the  most  important 
being  (1)  that  l)etween  the  spinal  and  costal 
origins  of  the  muscle,  in  relation  to  which  are 
the  kidney,  with  its  surrounding  connective 
tissue,  and  the  liver ;  (2)  that  between  the 
costal  and  sternal  fibres,  over  which  the  pleura 
lies  on  the  right  side,  and  the  pericardium  on 
the  left ;  (3)  sometimes  the  sternal  fibres  are 
entirely  awanting,  so  that  a  wide  sj^ace  is  left, 
over  which  lies  the  anterior  mediastinum. 

In  some  cases  the  lower  part  of  the  diaphragm 
is  exceedingly  thin ;  more  rarely  one  half  or 
even  the  whole  of  the  muscle  is  awanting. 

Injuries. — Although  traumatic  lesions  of  the 
diaphragm  are  by  no  means  uncommon,  they 
seldom  occur  apart  from  injuries  of  the  viscera 
which  lie  in  its  immediate  vicinity,  and  it  is  the 
signs  of  damage  to  the  thoracic  or  abdominal 
organs  which  dominate  both  the  pathological 
and  the  clinical  picture  in  these  cases. 

Open  ivouiuls  are  usually  the  result  of  gun- 
shot injuries,  punctures,  or  sabre  cuts.  As  the 
linig  does  not  extend  down  as  far  as  the  pleura, 
or  the  pleura  as  far  as  the  diaphragm,  it  is 
possible  for  the  diaphragm  to  be  wounded  alone, 
or  along  with  the  pleura,  while  the  lung 
escapes. 

Subcutaneous  rujyfm-e  is  commonest  after  falls 
or  crushes,  but  may  result  from  severe  muscular 
eff"orts,  such  as  those  of  vomiting  or  parturition. 
The  jagged  end  of  a  fractured  rib,  or  even  an 
unskilfully  manipulated  a^sophageal  bougie,  has 
been  known  to  perforate  the  diaphragm. 

As  this  muscle  never  is,  and  never  can  be,  at 
rest,  its  wounds  either  fail  to  close,  or  heal  with 
a  thin,  weak,  and  stretchable  cicatrix,  which 
readily  favours  the  formation  of  a  hernial  pro- 
trusion. 

Clinical  Features. — So  far  as  the  symptoms 
of  injury  to  the  diaphragm  itself  can  be  dissoci- 
ated from  those  of  the  concomitant  visceral 
lesions,  they  would  appear  to  be  localised  iiain, 
which  is  aggravated  on  deep  respiration  or 
coughing,  and  which  leads  to  the  patient  re- 
straining the  action  of  the  muscle  as  far  as 
possible.  Bleeding  may  take  place  from  open 
wounds  either  externally  or  into  the  thoracic  or 
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abdominal  cavities.  Shock  may  be  so  severe 
as  to  end  fatally.  Risus  sardonicus,  which  is 
supposed  to  be  peculiarly  related  to  morbid 
conditions  affecting  the  diaphragm,  may  be 
present. 

As  a  matter  of  fact,  however,  the  diagnosis 
of  an  uncomplicated  injury  to  the  diaphragm 
is  exceedingly  diiScult,  and  in  the  case  of  sub- 
cutaneous rupture  all  but  impossible. 

The  treatment  can  only  be  discussed  along 
with  that  of  the  associated  lesions  of  the  lung, 
pleura,  pericardium,  stomach,  etc.  (q-v.).  One 
of  the  great  risks  attending  such  injuries  is  the 
strangulation  of  any  portion  of  the  alimentary 
canal  which  may  become  herniated,  either  at 
the  time  of  the  accident  or  long  afterwards.  So 
real  is  this  danger  that  Stephen  Paget  advo- 
cates a  systematic  attempt  being  made  to  close 
such  ruptures  by  introducing  siitures  from  the 
thoracic  side  of  the  rent.  The  mortality  of 
wounds  of  the  diaphragm  is  exceedingly  high 
(29  out  of  33  cases  ending  fatally  according  to 
Frey),  peritonitis,  empya;ma,  shock,  or  hasmor- 
rhage  being  the  commonest  cause  of  death. 

Diaphragmatic  Hernia.  —  Any  protrusion 
through  the  diaphragm  is  spoken  of  as  a 
diaphragmatic  hernia,  although  in  the  vast 
majoi-ity  of  cases — about  88  per  cent — there  is 
no  hernial  sac,  and  the  condition  is  rather  one 
of  prolapse  than  of  true  hernia. 

Morbid  Anatomy. — The  protrusion  may  take 
place  (1)  through  one  or  other  of  the  natural 
openings  in  the  diaphragm,  particularly  that  for 
the  oesophagus  ;  (2)  through  one  of  the  con- 
genital deficiencies  in  the  muscle,  described  by 
Tillmann ;  (3)  through  a  rupture  produced  by 
indirect  violence  or  muscular  eftbrt ;  or  (4) 
through  a  direct  wound  of  the  muscle. 

Lacher,  to  whose  researches  we  owe  much  of 
our  knowledge  of  this  subject,  found  that  in 
276  cases  collected  by  him,  only  28  presented 
a  sac,  and  of  these  25  were  congenital ;  and  in 
Bohn's  collection  of  80  congenital  cases  only  14 
had  a  sac.  In  round  numbers,  therefore,  about 
20  per  cent  of  congenital  cases  have  a  sac,  and 
are  therefore  true  hernice,  while  only  about  2 
per  cent  of  traumatic  cases  can  be  so  described. 

That  the  great  proportion  of  diaphragmatic 
protrusions,  whether  with  or  without  a  sac, 
should  be  situated  on  the  left  side  is  natural, 
when  we  consider  the  substantial  support  given 
to  the  opposite  side  by  the  liver,  the  fact  that  all 
the  large  anatomical  openings  as  well  as  the 
congenital  deficiencies  are  towards  the  left  side, 
and  that  most  suicidal  and  homicidal  wounds 
are  aimed  at  the  heart. 

Of  150  traumatic  cases,  127  were  left-sided, 
and  of  117  of  congenital  origin,  98  were  on  that 
side. 

The  greater  liability  of  men  to  accidental 
and  other  forms  of  injury  may  explain  the  fact 
that  diaphragmatic  hernia  is  five  times  commoner 
in  the  male  sex  than  in  females. 


The  opening  is  usually  far  Itack  through  the 
tendinous  part  of  the  diaphragm,  but  may  be 
met  with  elsewhere,  particularly  through  the 
opening  for  the  oesophagus.  It  varies  in  size 
and  shape  from  a  mere  slit  or  rounded  aperture 
to  a  complete  absence  of  one  half  of  the  muscle. 

As  a  rule,  portions  of  more  than  one  viscus 
are  prolapsed.  The  relative  order  of  frequency 
may  be  gathered  from  the  following  : — Stomach, 
151  times;  colon,  145  times;  small  intestine, 
83  times ;  liver,  45  times ;  duodenum,  35 
times ;  pancreas,  27  times ;  ctecum,  20  times ; 
kidney,  2  times. 

It  is  interesting  to  observe,  from  the  jioint  of 
view  of  operation,  that  adhesions  between  the 
different  prolapsed  viscera  or  to  the  diaphragm 
seldom  occur. 

Clinical  Features. — Cliildren  born  witli  a  con- 
genital diaphragmatic  hernia  seldom  live  long 
enough  to  manifest  symptoms  which  lead  to  a 
diagnosis.  If  not  still-born,  they  usually  sur- 
vive but  a  few  hours  or  days,  and  the  abnor- 
mality is  only  discovered  on  post-mortem 
examination. 

On  the  other  hand,  it  is  not  uncommon  for  a 
large  diaphragmatic  hernia  to  be  found  at  the 
autopsy  on  a  person  who  has  never  manifested 
any  of  the  ordinary  clinical  features  of  such  a 
condition.  In  all  cases,  moreover,  the  dia- 
gnosis is  one  of  extreme  difficulty,  and  appears 
to  have  been  made  with  accuracy  only  in  some 
seven  out  of  nearly  three  hundred  cases. 

The  prominent  features  in  well-marked  cases 
of  some  standing  are  (1)  an  imnatural  depres- 
sion in  the  upper  part  of  the  abdomen,  with  a 
corresponding  fulness  in  the  lower  thoracic 
region.  (2)  Well-marked  signs  of  air  in  the 
pleural  cavity,  simulating  those  of  j^neumo- 
thorax,  are  present,  varying  in  extent  and 
degree  with  the  amount  of  the  alimentary  tract 
which  has  been  displaced,  and  the  particular 
viscera  involved.  Leichtenstern  has  suggested 
tliat  the  amount  of  stomach  in  the  hernia  may 
be  estimated  by  filling  it  with  water  or  air 
from  the  mouth,  or  the  colon  from  the  rectum. 
Distinct  intestinal  gurgling  may  sometimes  be 
heard  on  auscultation  of  the  chest.  (3)  The 
heart  may  be  displaced  and  its  action  interfered 
with,  causing  palpitation,  attacks  of  dyspnoea, 
and  a  feeling  of  oppression  in  the  chest,  with 
inability  to  lie  on  the  affected  side  and  cough. 
These  phenomena  also  vary  in  intensity  with 
the  size  and  nature  of  the  herniated  viscera. 
(4)  Vague  and  atypical  symptoms  of  dyspepsia 
are  prominent  features  of  all  these  cases.  Pain 
in  the  epigastrium,  heartburn,  nausea,  vomiting, 
thirst,  or  constipation  alternating  with  diarrhoea 
are  commonly  complained  of.  Sometimes  these 
symptoms  are  worst  after  exertion ;  occasionally 
a  full  meal  gives  temporary  relief ;  and  in  some 
instances  the  patient  is  conscious  that  the  food 
lodges  in  the  region  of  the  chest,  where  it 
produces  a  fixed  pain. 
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WliC'ii  tho  hernia  is  saddetdy  developed  the 
predominant  clinical  feature  is  intense  dyspnoea 
with  severe  precordial  pain,  a  sense  of  oppres- 
sion, and  an  inability  to  lie  on  the  affected  side, 
irritative  cough,  and  a  sensation  that  something 
has  given  way.  Shock  is  marked,  and  may 
])rove  fatal,  or  death  may  result  from  com- 
])ression  of  the  lung. 

A  diaphragmatic  hernia  is  liable  to  become 
stranc/ulated,  either  at  the  time  of  its  production 
or  at  any  time  thereafter.  Some  violent  mus- 
cular effort  usually  determines  this  event,  but 
in  some  cases  it  has  been  inexplainable.  The 
patient  presents  all  the  clinical  features  of  acute 
intestinal  obstruction,  without,  as  a  rule,  any 
guiding  symptom  to  indicate  the  seat  of 
strangulation.  Hence  the  condition  is  seldom 
recognised  during  life.  Rupture  of  gangrenous 
bowel  into  the  pleural  cavity  will  give  rise  to 
an  empyiema,  and  a  cure  may  follow  its  evacua- 
tion by  thoracotomy. 

Treatment. — An  established  hernia  without 
symptoms  of  strangulation  is  so  seldom  dia- 
gnosed that  the  question  of  deliberate  surgical 
intervention  scarcely  arises.  It  is  only  in  cases 
of  recent  wounds  of  the  diaphragm,  with  pro- 
trusion of  viscera,  and  in  cases  of  strangulation, 
that  treatment  is  possible,  and  then  it  is  only 
by  operation  tliat  any  good  can  be  done. 

(a)  In  recent  traumatic  ca^es  an  attempt 
shoidd  always  be  made  to  restore  the  displaced 
viscera,  after  thorough  purification,  to  their 
])lace  in  the  pei'itoneal  cavity.  For  this  pur- 
pose the  wound  may  be  enlarged  as  far  as 
necessary,  and  ribs  resected  sufficient  to  give 
free  access.  The  rent  in  the  diaphragm  should 
at  the  same  time  be  closed,  and  the  opinion  of 
authorities  is  unanimous  that  this  can  best  be 
done  from  the  thoracic  side. 

When  symptoms  of  strangulation  are  present, 
other  points  arise  for  consideration.  The  prin- 
ciples which  guide  the  surgeon  under  these 
circumstances  are  discussed  in  the  next  para- 
graph, a  propox  of  strangulation  of  an  established 
diaphragmatic  hernia. 

{!))  Strangulation  of  an  established  diaphrag- 
matic hernia  is  so  seldom  diagnosed  that  in 
nearly  every  case  any  operation  which  is  per- 
formed will  be  in  the  form  of  an  exploratory 
laparotomy.  Even  then  it  is  by  no  means 
certain  that  the  seat  of  constriction  of  the 
bowel  will  be  detected,  and  numerous  cases  are 
on  record  where  this  has  only  been  found  after 
death.  When  the  operator  is  fortunate  enough 
to  recognise  the  obstruction,  however,  authori- 
ties are  agreed  that  the  pleural  cavity  should  at 
once  be  opened,  by  a  U-,  T-,  or  H -shaped 
incision,  with  resection  of  ribs,  and  the  herniated 
bowel  exposed  before  any  atteiupt  at  reduction 
is  made,  for  the  following  reasons: — (1)  In  this 
way  the  fatal  error  of  drawing  a  piece  of 
ruptured  or  gangrenous  bowel  into  the  peri- 
toneal cavity  in  a  situation  so  inaccessible  as 


the  vaidt  of  the  diaphragm  will  be  avoided. 
(2)  The  condition  of  the  prolapsed  viscus  can 
be  determined,  and  steps  taken  to  purify  or 
repair  it,  as  may  be  necessary,  before  its  re- 
placement. (3)  It  is  found  to  be  both  easier 
and  safer  to  reduce  the  hernia  by  pushing  from 
above  than  by  pulling  from  Iielow.  (4)  The 
facility  with  which  reduction  is  effected  from 
above  is  doubtless  due  to  tlie  fact  that  the 
admission  of  air  abolishes  the  negative  pressure 
in  the  pleural  cavity.  (5)  The  thoracic  opening 
permits  of  the  purification  and  drainage  of  the 
soiled  pleural  cavity,  and  so  diminishes  the  risks 
of  cmpyfcina.  (6)  The  closing  of  the  opening 
in  the  diaphragm  is  only  possible  if  attempted 
from  the  Tipper  aspect. 

AVhile  the  opening  of  the  pleura  has  these 
surgical  advantages,  it  miist  at  the  same  time 
be  rememliered  that  it  adds  to  the  already 
serious  condition  of  the  patient  the  risks  in- 
cident to  pneumo- thorax,  and  may  turn  the 
balance  against  him. 

Inflammatory  Affections. — Diaj)liragmatlc 
p>leuTisy  often  closely  simulates  the  onset  of 
acute  perforative  peritonitis  and  other  surgical 
abdominal  conditions. 

An  ahace&si  may  form  in  the  suljstance  of  the 
diaphragm,  as  occurred  in  Meltzer's  case,  where 
a  young  child  suffering  from  iJiieumonia  de- 
veloped symptoms  simulating  those  of  empyaema. 
After  exploratory  puncture  with  negative  re- 
sult, the  chest  was  opened,  and  a  localised 
abscess  found  in  the  diaphragm. 

Perforations,  how'ever,  are  much  more  common, 
the  diaphragm  becoming  secondarily  involved 
in  inflammatory  processes  originating  in  neigh- 
bouring organs. 

The  primary  seat  of  disease  may  be  in  the 
thorax,  in  the  form  of  empyfema,  abscess,  or 
gangrene  of  the  lung,  tuberculosis,  suppurative 
pericarditis,  or  mediastinitis.  After  breaking 
through  the  diaphragm  the  inflammatory  pro- 
ducts may  enter  the  peritoneal  cavity,  giving 
rise  to  a  sub-phrenic  abscess ;  or  may  pass 
between  the  jieritoneum  and  the  muscles  of 
the  Itack  as  a  lumbar  abscess,  eventually  open- 
ing to  the  skin.  Where  adhesions  have  formed 
between  the  diaphragm  and  some  jiortion  of 
the  alimentary  canal,  a  purulent  collection, 
such  as  empyajma,  may  discharge  itself  into  the 
bowel,  and  be  voided  by  the  rectum. 

On  the  other  hand,  the  diaphragm  may  be 
perforated  from  below,  a  sub-phrenic  abscess 
thus  finding  its  way  into  the  pleural  cavity, 
lung,  mediastinum,  thoracic  wall,  pericardiimi, 
or  even  into  the  heart  itself.  Tiie  perforation 
usually  takes  place  through  one  of  the  abnor- 
mally thin  portions  of  the  muscle,  through  one 
or  other  of  the  anatomical  openings  in  the 
diaphragm,  or  at  the  seat  of  adhesions. 

SuB-PiiREXic  Abscess  may  originate  in  such 
a  variety  of  conditions  that  it  is  by  no  means  a 
rare  affection.    Owing  to  the  frequency  with 
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which  such  collections  contain  air  the  condition 
is  sometimes  referred  to  as  a  "  sulj-phrenic  pyo- 
pneumo-thorax,"  a  nomenclature  which  involves 
a  contradiction  in  terms.  Maydl's  table  indi- 
cates the  different  primary  causes  of  sub-phrenic 
abscess,  their  relative  frequency,  and  the  pro- 
portion of  cases  in  which  there  is  air  in  the 
abscess  cavity. 

Out  of  179  cases  collected  by  him,  sub- 
phrenic abscess  originated — 

Contained 


Cases. 

Air. 

In  stomach  and  duodenum 

35 

20 

„  ca3cum  and  appendix 

25 

8 

,,  liver  or  biliary  passages  . 

20 

1 

„  internal  injuries 

IS 

3 

„  hydatid  disease 

17 

3 

„  the  intestines  . 

13 

4 

As  a  metastasis 

11 

1 

In  inflammation  round  kidney 

11 

1 

„  miscellaneous  conditions  . 

11 

5 

„  disease  inside  chest  . 

9 

1 

„  external  injuries 

G 

0 

„  caries  of  ribs 

3 

0 

These  collections  may  be  situated  anywhere 
between  the  liver  and  the  diaphragm,  but  are 
commonest  in  the  left  hypochondrium. 

Many  of  these  primary  conditions  may  per- 
forate the  diaphragm  without  first  forming  a 
sub-phrenic  abscess.  Thus  Pick  found  that  out 
of  28  cases  of  gastric  idcer  leading  to  perfora- 
tion of  the  diaphragm,  20  did  so  directly,  while 
only  8  formed  a  sub-phrenic  abscess.  Ulcers  of 
the  fundus  of  the  stomach,  especially  if  asso- 
ciated with  adhesions,  tend  to  end  thus  more 
than  others.  Ulcers  on  the  posterior  part  of 
the  stomach  by  contracting  adhesions  obliterate 
the  lesser  sac  of  the  peritoneum,  so  that  when 
perforation  takes  place  a  sub -phrenic  abscess 
results. 

In  appendicitis  the  pus  may  reach  the  dia- 
phragm on  the  inner  side  of,  or  behind,  the  peri- 
toneum. The  sub-phrenic  abscess  may  develop 
very  rapidly  in  acute  suppurative  cases,  with 
perforation  or  gangrene  of  the  appendix,  espe- 
cially when  no  adhesions  have  formed  around 
the  cfecum ;  but  as  a  rule  it  does  not  occur  for 
some  weeks.  Unless  such  an  abscess  is  evacu- 
ated, early  perforation  of  the  diaphragm  is 
almost  sure  to  follow.  Thus  out  of  25  cases  11 
were  not  operated  upon,  and  all  perforated.  Of 
the  14  which  were  incised  9  were  saved. 

Clinical  Features.  —  The  comparative  fre- 
quence with  which  air  occurs  along  with  the 
pus  renders  sub-phrenic  abscess  very  liable  to 
be  mistaken  for  pneumo-thorax  or  pyo-pneumo- 
thorax ;  while  many  of  the  cases  in  which  there 
is  no  air  closely  simulate  empysema. 

The  onset  may  be  acute,  especially  when  due 
to  perforation  of  a  gastric  ulcer,  or  there  may 
be  little  or  no  evidence  of  the  formation  of  a 
very  large  abscess. 

In  addition  to  the  general  signs  of  pus  forma- 


tion, rapid  or  slow  as  the  case  may  be,  there  is 
iisually  an  excessive  fulness  and  resistance  in 
the  region  of  the  epigastrium  or  left  hypochon- 
driimi,  which  often  tends  to  point  by  the  side  of 
the  ensiform  cartilage. 

The  liver  dulness  may  be  lost  on  account  of 
the  ,gas  in  the  abscess  cavity,  and  the  liver  is 
often  markedly  displaced  downwards  by  the 
pus.  The  diaphragm,  too,  may  be  pushed  up 
as  far  as  the  tliird  or  even  the  second  rib.  The 
heart  also  is  often  displaced. 

Clinical  evidence  of  the  existence  of  one  or 
other  of  the  conditions  which  give  rise  to  sub- 
phrenic abscess,  such  as  gastric  vilcer,  hepatic 
abscess,  hydatid  disease,  empyfema,  etc.,  is  of 
great  diagnostic  value. 

As  distinguishing  this  condition  from  true 
pyo-pneumo-thorax,  it  is  found  that  the  hypei'- 
resonant  note  is  lower  in  the  thorax,  and  ex- 
tends into  the  upper  abdominal  regions,  the  pus 
lying  still  lower.  Amphoric  breathing  and  the 
bell-sound  may  be  present. 

When  a  sub-phrenic  abscess  has  perforated 
into  the  pleural  cavity,  the  suddenness  of  the 
onset  of  thoracic  symptoms,  with  a  previously 
healthy  condition  of  the  chest,  and  the  history 
of  gastric,  intestinal,  liver,  or  other  abdominal 
disease,  render  the  diagnosis  fairly  clear. 

The  prognosis  is  on  the  whole  unfavourable. 
If  left  alone  it  usually  proves  fatal  by  setting 
up  empyfema,  abscess  of  the  lung,  or  peritonitis. 
Even  when  it  opens  into  the  alimentary  canal  a 
fatal  issue  is  common. 

Treatment. — The  only  rational  and  efficient 
treatment  is  free  incision  and  di'ainage. 

The  causes,  size,  and  site  of  these  abscesses 
are  so  varied  that  no  uniform  method  of  oper- 
ating is  applicable  to  all.  The  physical  signs, 
supplemented,  if  possible,  by  an  exploratory 
puncture,  will  guide  us  to  the  correct  situation 
for  incision,  which  in  all  cases  should  be  free, 
and  should  permit  of  thoroughly  efficient 
drainage  being  established.  The  adhesions 
which  form  round  the  abscess  iisually  shut  off" 
the  general  peritoneal  cavity  from  infection. 

When  the  pus  is  on  the  convex  surface  of  the 
liver,  or  on  the  upper  aspect  of  the  kidney  or 
spleen,  access  may  be  got  through  tlic  pleura, 
after  resection  of  portions  of  two  or  more  ribs, 
with  the  overlying  muscle.  The  diaphragm  is 
divided,  after  the  pleural  sac  has  been  shut  oft", 
by  a  circular  series  of  stitches.  It  has  been 
urged  against  this  method  that  the  pressure  of 
the  large  tube  necessary  for  drainage  may  cause 
necrosis  of  the  adjacent  ribs. 

Although  the  results,  even  after  incision,  are 
not  uniformly  successful,  it  has  usually  been 
found  that  failure  has  been  due  either  to  co- 
existent complications,  sucli  as  peritonitis,  pneu- 
monia, or  metastatic  purulent  collections  ;  or  to 
incomplete  operation,  such  as  neglect  to  drain  a 
concurrent  empyicma,  an  outlying  loculus  of  the 
abscess,  or  to  inefficient  drainage. 
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Diaphrag^maigfia  or  Diaphrag:- 

matalgfia.  —  Xuunilgic  pain  ill  thu  dia- 
plirap;m. 

Diaph  ragfmat  it  is.  —  rnflamination  of 

the  diaphragm. 

Diaph  ragrmatocele.  —  Diaphrag 

matic  hernia. 

Diaphthora. —  Pntrefaetion,  especially 
intra-ulerine  putrefaction  following  fostal  death. 

DiaphySiS. — The  body  or  shaft  of  a  long 
bone,  forming  from  the  primary  ossific  centre. 
See  Physiology,  Tlssues  [Bone,  EpU'hysis  and 
Diaphysis). 

Diarrhoea. 

Etiolo(;y       ......  345 

Varieties      ......  346 

Diagnosis  of  Cause      ....  346 

Principles  of  Treatment      .       .       .  347 

See  Air,  Examination  of  (Ground  Air) ; 
Astringents  ;  Brain,  Affections  of  Blood- 
Vessels  {Cerebral  Aiurmia,,  Causes) ;  Children, 
Development  of  (Spnjytoms  of  Teething) ; 
Cholera,  Epidemic  ;  Cholera  Nostras  ;  Colon, 
Diseases  op  ;  Constipation  ;  Enemata  ;  Gastro- 
intestinal Disorders  of  Infancy  {Diarrhoea, 
Simple,  Choleraic,  etc.) ;  Hysteria  {Dismxlers 
of  Digestive  Organs,  Faroxysmal  Diarrhoea) ; 
Intestines,  Diseases  of  {Enteritis,  Ulcers, 
Lardaceous  Disease,  Malignant  Disease) ;  Larda- 
ceous  Degeneration  ;  Lung,  Tuberculosis 
of  {Complications,  Alimentar//,  Diarrhoea) ; 
Malingering  {Digestive  Sijstein,  Diarrhaa) ; 
Measles  {Cotirse) ;  Menstruation  and  its 
Disorders  {Vicarious) ;  Meteorology  {Seasonal 
Jiecurrenre  of  Diarrha^nl  Affections) ;  Mesenteric 
Glands  {Tuberculosis,  Clinical  Features) ; 
Muscles,  Diseases  of  {Trichiniasis)  ;  Myiasis 
{Intestinal) ;  Nephritis  {Acute,  Chronic) ; 
Pellagra  ;  Pejiphigus  {Acute,  Malignant) ; 
Peritoneum,  Acute  Peritonitis  {Sijmjytoms, 
Defctcation,  Diarrhwa) ;  Pneumonia,  Clinical 
{Childhood)  ;  Pharmacology  ;  Prescribing  ; 
Rectum,  Diseases  of  {Impaction  (f  Faeces) ; 
RiiEUJiATisM  IN  Children  ;  Sprue  {Hill 
Diarrhcea) ;  Tabes  Dorsalis  {Intestinal  Crises) ; 
Thyroid  Gland,  Medical  {Fj-ophfhalmic  Goitre, 
Digestive  System) ;  Typhoid  Fever  {Symptoms)  ; 
Trades,  Dangerous  {Lead-Poisoning)  ;  Ur.kmia 
{Digestive  System);  Water  {Water  roisoning, 
Diarrhwa). 

Definition. — The  term  diarrhani,  which  means 
literally  "a  running  through,"  is  applied  to  the 
frequent  dischai-ge  of  loose  evacuations  from  the 
bowels.  The  too  frequent  passage  of  motions  of 
normal  consistence  is  not  properly  spoken  of  as 
diarriicca.  Diarrhoea  may  be  due  to  increased 
peristalsis  or  increased  intestinal  secretion,  or 
both.  Although  diarrhoea  is,  strictly  speaking, 
a  symjitom  only,  there  are  many  conditions 


wlicre  it  is  practically  of  sole  importance,  in 
which  therefore  it  may  legitimately  be  regarded 
as  the  disease. 

Etiology.  —  Amongst  etiological  factors 
common  to  ditl'erent  forms  of  diarrhani  age  is 
of  considerable  importance;  for  although  diar- 
rhoea may  occur  at  any  age,  it  is  most  common 
and  much  more  fatal  at  the  extremes  of  life. 
Children  under  the  age  of  two  years  are  very 
liable  to  diarrhoea  (to  the  extent  of  fully  80  per 
cent  of  fatal  cases),  and  in  old  persons  a  severe 
diarrhoea  often  occurs  as  a  terminal  complication 
in  chronic  wasting  diseases.  The  temperature 
of  the  atmosphere  is  also  of  importance.  K 
sudden  marked  fall  in  the  temperature  is  apt  to 
be  attended  by  a  number  of  cases  of  diarrha^i  ; 
while  during  the  hot  months  of  the  year 
children  suffer  severely,  and  the  mortality  from 
diarrhoeal  diseases  varies  almost  exactly  with  the 
mean  temperature.  While  diarrhoea  has  not 
been  shown  to  vary  with  the  density  of  the 
population,  overcroviding,  want  of  cleanliness, 
and  especiallj'  contamination  of  the  food  {milh) 
sup2)ly  must  be  regarded  as  important  etiological 
factors. 

Sympto.ais. — The  passage  of  loose  alvine 
evacuations  with  the  accompanying  discomfort 
may  be  the  sole  symptom  present.  More 
commonly  gastric  disturbance,  pain,  flatulence, 
and  other  symjDtoms  are  present  as  well. 

Character  o/'  tlie  Stools. — The  number  of  the 
evacuations  varies  greath'.  There  may  Ije  only 
two  or  three  in  the  day,  the  patient  feeling 
quite  well  in  the  intervals ;  or  there  may  be 
four,  five,  or  more  every  hour,  and  the  feeling 
of  discomfort  and  desire  for  a  passage  may  be 
constant.  The  amount  of  the  evacuations  also 
varies  within  wide  limits,  from  a  comparatively 
trifling  discharge  to  so  copious  a  flux  as  to 
rapidly  drain  the  tissues  of  the  body.  The 
motions  may  be  (piite  liquid  and  even  watery, 
or  may  bo  of  the  consistence  of  thick  gruel. 
They  may  contain  scybalous  masses  resulting 
from  preceding  constipation.  J<'luid  motions 
are  often  described  as  resembling  "jx'a-soup" 
(typhoid  fever);  "rice  water"  (cholera); 
"scrajDings  of  meat"  (dysentery);  "frog- 
spawn"  or  "boiled  sago"  (dysentery  with 
copious  mucous  discharge).  In  "  lienteric " 
diarrhava  food  taken  shortlj^  before  is  passed 
unchanged.  The  colour  of  the  motions  varies 
according  to  tiic  amount  of  bile  present,  and 
also  with  the  nature  of  the  food.  Conunonly 
they  arc  light  or  dark  brown  or  clay-coloured. 
They  may  be  l)lack  or  tarry  from  the  pi-eseuce 
of  blood,  or  may  be  coloured  by  various  drugs 
(bismuth,  iron,  "luematoxylin,  etc.).  The  green 
colour  so  common  in  the  diarriia?as  of  children 
may  be  due  to  biliverdin  or  to  chi'omogenic 
bacteria  (the  green  bacillus  of  le  Sage).  In 
some  cases  the  evacuations  have  an  extra- 
ordinarily offensive  otlour  due  to  proteid  de- 
composition.   A  cadaveric  odour  may  develop 
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in  association  with  necrosis  of  mucous  membrane. 
Jhicus  may  be  present  in  considerable  abundance 
in  catarrhal  conditions  of  the  large  intestine, 
and  the  passage  of  mucous  casts  or  "  skins  "  is 
characteristic  of  a  condition  described  as  nmcous 
disease  or  mucous  colitis.  Fat  may  be  present 
in  the  stools  in  considerable  abundance,  some- 
times largely  in  the  form  of  fatty  crystals,  in 
association  with  deficiency  of  bile  (so-called 
"  acholic  diarrhoea  ")  or  more  characteristically 
of  the  pancreatic  juice.  Pus,  gall-stones, 
enteroliths,  intestinal  parasites,  fragments  of 
gangrenous  mucous  membrane  or  of  malignant 
tumours,  may  be  discovered  in  the  motions  (see 
"  FfBces  "). 

Pain. — Abdominal  discomfort  and  even  actual 
pain  are  present  in  most  cases,  usually  most 
marked  in  the  lower  abdomen,  and  dependent  on 
irregular  peristalsis  of  the  intestine  and  flatu- 
lence, parts  of  the  intestine  being  spasmodically 
contracted,  while  neighbouring  parts  are  over- 
distended  by  gas.  The  passage  of  the  flatus  is 
often  attended  by  rumbling  noises  or  bor- 
borygmi.  Where  there  is  much  irritation  in 
the  rectum  defcccation  is  often  attended  by 
severe  tenesmus. 

Fever. — In  ordinary  simple  diarrhcoa  fever  is 
either  absent  or  slight  and  transient,  but  many 
of  the  diseases  which  cause  diarrhoea  are  highly 
febrile. 

Constitutional. — AVhen  large  liquid  motions 
succeed  each  other  rapidly  as  in  choleraic 
diarrhoea  the  tissues  are  drained  of  fluid,  the 
secretions,  especially  the  saliva  and  the  urine, 
are  arrested,  and  the  patient  suffers  severely 
from  thirst,  and  soon  sinks  into  a  condition  of 
collapse. 

The  Varieties  of  Diarrhoja. — Diarrhoea  is 
a  symptom  of  so  many  different  pathological 
conditions  that  it  is  impossible  to  give  any 
natural  classification  of  the  varieties  met  with. 
For  convenience  the  following  groups  may  be 
recognised : — 

(1)  A  large  number  of  cases  are  due  to  local 
irritation,  arising  especially  from  the  ingestion 
of  improper  food.  Here  we  may  also  include 
diarrhoea  due  to  excess  of  bile  or  to  absence  of 
bile ;  to  intestinal  concretions ;  to  intestinal 
parasites ;  to  purgative  drugs,  and  to  certain 
irritant  poisons.  A  choleraic  diarrhoea  may 
result  from  arsenical  poisoning.  In  these  cases 
the  irritation  may  lead  to  increased  peristalsis, 
or  to  intestinal  hypera;mia  and  catarrh,  or  to 
slight  or  severe  inflammation  of  the  mucosa. 

(2)  Certain  forms  of  diarrhoea  have  long  been 
recognised  as  eliniinatlve,  especially  the  diarrhoea 
of  uraemia.  Diarrhoea  considered  to  be  of  this 
character  has  been  described  as  occurring  in 
rheumatism,  diabetes,  gout,  and  in  certain 
fevers,  especially  confluent  smallpox,  influenza, 
puerperal  fever,  and  streptococcic  infections. 
Diarrhoea  due  to  exposure  to  cold  is  possibly 
sometimes  of  this  nature.    Watery  diarrhoea 


may  be  present  during  the  disappearance  of 
ascites  or  other  effusions. 

(3)  Nervous  (psychical)  influences  may  give 
rise  to  diarrhoea,  for  example  in  persons  about 
to  undergo  a  surgical  operation. 

(4)  Many  instances  of  diarrhoea  are  micr-ohic 
in  origin.  Under  this  heading  are  included 
those  due  to  toxic  substances  arising  from 
putrefactive  pi'ocesses  in  foods  and  beverages 
(meat  poisoning,  cheese  poisoning,  etc.).  The 
specific  organisms  of  typhoid  fever,  cholera, 
cholei-a  nostras,  certain  forms  of  dysentery, 
tuberculosis,  may  be  found  in  the  stools. 
Several  outbreaks  of  diarrhoea  have  been 
attributed  to  forms  of  the  bacillus  enteritidis 
(Gardner).  The  diagnosis  of  malarial  diarrhoea 
has  been  made  by  the  discovery  of  Laveran's 
Plasmodium  in  red  blood-corpuscles  contained 
in  the  stools.  Diarrha'a  has  been  attributed,, 
perhaps  somewhat  doubtfully,  to  certain 
Rhizopoda  (monadines)  and  Infusoria  (Cerco- 
nionas  intestinalis,  Trichomonas  intestinalis, 
Paramoecium  coli). 

(5)  Diarrhoea  may  be  secondary  and  associated 
with  inflammation  or  even  ulceration  of  the 
mucosa  of  the  small  or  large  intestine.  Such 
inflammation  may  be  (a)  catarrhal,  arising  in 
the  course  of  the  specific  fevers,  as  a  terminal 
process  in  wasting  diseases,  or  as  a  result  of 
portal  obstruction ;  {h)  croupous  or  diphther- 
itic ;  or  (c)  ulcerative,  as  in  tubercle,  cancer, 
dysentery,  typhoid  fever. 

Chronic  Diarrhcxa. — Chronic  diarrhoea  may 
follow  an  acute  attack  or  may  develop  in- 
dependently. It  is  usually  associated  with 
intestinal  catarrh  due  to  one  of  the  conditions 
already  mentioned.  Intestinal  catarrh  as- 
sociated with  portal  obstruction  is  not  un- 
common in  elderly  people,  and  is  associated 
with  diarrhoea,  debility,  and  anaemia.  Marked 
depression  of  spirits  may  also  be  present. 

Mucous  diarrhoea  (mucous  colitis)  is  a  very 
chronic  affection,  but  the  severity  of  the 
symptoms  varies  greatly  from  time  to  time.  It 
is  charactei'ised  by  the  passage  of  the  mucous 
casts  spoken  of  above,  and  in  some  instances  by 
severe  enteralgia. 

Tropical  diarrhoea  is  a  generic  term  applied  to 
several  forms  of  chronic  diarrhwa  which  are  apt 
to  afflict  Europeans  who  have  been  long  resident 
in  tropical  climates. 

Diagnosis. — Occasionally  patients  complain  of 
diarrhoea  who  do  not  suffer  from  diarrhoea  at  all, 
but  simply  from  some  local  irritation  about  the 
anus  or  rectum.  When  diarrhoea  is  present  the 
important  point  in  diagnosis  is  to  ascertain  its 
cause.  If  the  attack  is  acute  it  may  be  pos- 
sible to  trace  it  to  some  indiscretion  in  diet,  or 
to  some  special  article  of  food  which  may  have 
given  rise  to  intestinal  disturbance  in  all  who 
partook  of  it,  or  to  exposure  to  cold.  If  the 
diarrhoea  is  very  severe,  and  attended  by  pain 
and  vomiting,  the  possibility  of  its  being  due  to 
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irritant  poisoning,  whether  from  putrefactive 
alkaloids  or  from  inorganic  poison,  must  be  kept 
in  view.  Amongst  articles  of  diet  which  have  in 
many  instances  given  rise  to  severe  diarrhoea 
may  be  mentioned  pork-pie,  veal-pie,  sausages, 
tinned  meats  and  fruits,  stale  oysters,  crabs, 
fheese,  ice-cream. 

In  ciironic  diarrha'a  a  systematic  examination 
of  the  evacuations,  paying  attention  to  the  points 
mentioned  in  the  paragraph  on  the  "  Character 
of  the  Stools,"  is  of  the  first  importance.  Micro- 
scopic or  bacteriological  examination  may  lead 
to  a  correct  diagnosis.  Obviously  the  existence 
of  any  present  or  past  disease  which  may  be  the 
t;ause  of  the  diarrhoea  must  be  ascertained. 
Digital  examination  of  the  i-ectum  and  examina- 
tion with  Kelly's  rectal  speculum  will  often  give 
important  information. 

The  diagnosis  of  the  part  of  the  bowel  chiefly 
atFected  is  usually  difficult,  and  often  impossible. 
In  catarrh  of  the  small  intestine  there  are  often 
severe  colicky  pains,  and  the  stools  are  greyish- 
yellow  or  ochreous,  not  very  frequent,  and  may 
contain  partially  digested  food.  There  are  no 
definite  symptoms  of  duodenitis,  but  it  is  usually 
associated  with  gastritis,  and  often  with  jaundice. 
When  the  large  intestine  is  affected,  pain  may 
be  absent,  or  may  be  very  intense.  The  evacua- 
tions have  a  soupy  consistence,  and  may  contain 
large  quantities  of  nmcus.  Their  passage  may 
be. attended  by  marked  tenesmus  if  the  lower 
part  of  the  bowel  is  affected. 

Treatment. — Acute  Diarrhcta. — Acutedietetic 
diarrhoea  requires  little  treatment  in  slight  cases 
except  rest  and  abstention  from  solid  food,  but 
in  most  cases  recovery  will  be  hastened  by  the 
administration  of  a  purgative  as  soon  as  possible 
■after  the  onset  of  the  attack.  For  this  purpose 
half  an  ounce  of  castor  oil  with  20  or  30  drops 
■of  laudanum  is  a  favourite  prescription.  A  dose 
of  rhubarlj  is  preferred  by  some.  If  the  diai-rhcea 
still  continues  twent^'-four  hours  after  the  action 
of  the  purgative,  an  alkaline  stomachic  mixture 
with  carminatives  may  be  ordered,  or  moderate 
doses  of  aromatic  chalk  powder,  chalk  mixture, 
or  bismuth.  If  vomiting  is  present  as  well  as 
diarrhwa,  ice  maybe  given  to  suck,  and  small  doses 
of  bismuth  and  pidv.  ipecac,  co.  administered  at 
intervals  of  a  few  hours  will  be  found  useful. 
Where  small  motions  are  being  passed  fre(]uent]y, 
and  accompanied  by  a  good  deal  of  irritation  of 
the  rectum,  an  enema  of  one  or  two  omices  of 
stai-ch  with  20  to  30  drops  of  laudanum  should 
be  given. 

Other  forms  of  acute  diarrhcea  should  be 
treated  on  similar  lines.  Rest  in  bed,  warmth, 
and  the  restriction  of  the  diet  to  milk  or  bland 
farinaceous  food  often  make  the  patient  com- 
})aratively  comfortable  even  when  the  evacua- 
tions have  previously  been  vei'V  numerous. 

In  nervous  diarrhcea,  which  is  usually  re- 
current, the  patient  should  be  taught  to  restrain 
the  impulse  as  much  as  possible.    If  about  to 


be  exposed  to  any  condition  likely  to  bring  on 
an  attack,  a  dose  of  bromide  of  j>otassium  may 
be  administered  beforehand. 

Chronic  and  Secondary  Diarrha'a.  —  In  all 
cases  the  diet  must  be  attended  to,  and  all 
articles  of  food  which  are  not  being  properly 
digested  must  be  forbidden.  In  some  forms  of 
tropical  diarrhoea  rest  in  bed  and  the  absolute 
restriction  of  the  diet  to  milk  is  found  to  be  the 
most  effective  treatment.  Prolonged  rest  in 
bed  is  often  the  best  remedy  for  chronic  diarrha'a 
in  hysterical  women. 

A  diet  restricted  more  or  less  strictly  to  raw 
meat  is  found  useful  in  some  forms  of  chronic 
diarrhoea. 

AVliere  diarrhoea  is  associated  with  acidity  of 
the  intestinal  contents,  chalk  or  carbonate  of 
bismuth  may  be  ordered  with  some  of  the 
vegetable  astringents,  and  with  or  without 
opium.  In  some  cases,  anol  especially  when 
there  are  frequent  watery  olischarges,  the  mineral 
astringents  will  succeeol  better,  such  as  the  per- 
nitrate  or  j^erchloride  of  iron,  sulphate  of  copjjer, 
or  nitrate  of  silver. 

Antiseptics  have  been  much  used  of  late  in 
the  treatment  of  diarrha^a  of  microbic  origin, 
and  may  be  tried  in  any  case  whei'e  the  odour 
of  the  evacuations  is  very  offensive.  Perhaps 
the  most  successful  method  of  producing  some 
approach  to  asepsis  in  the  bowel  is  to  give  one 
or  two  purgative  doses  of  calomel  followed  by 
the  continued  administration  of  salol  in  full 
oloses.  Such  treatment,  however,  is  obviously 
unsuitable  for  many  cases  of  chi'onic  diarrha?a, 
but  calomel  in  repeateol  small  doses,  carbolic  acid, 
biniodide  of  mercury,  naphthaline,  /3-naphthol, 
salicylate  and  subgallate  of  liismuth  are  all 
useful. 

Where  the  mischief  is  chiefly  in  the  colon, 
daily  irrigation  with  a  large  (juantity  of  fluid 
should  be  cai'ried  out.  For  this  purpose  salt 
solution  (one  drachm  to  a  pint)  or  a  1  per  cent 
solution  of  boracic  or  salicylic  acid  may  be 
\ised. 

If  ulceration  of  the  colon  is  present,  astringent 
injections  are  often  of  the  greatest  value,  such 
as  nitrate  of  silver  in  the  proportion  of  a  drachra 
to  two  pints  of  warm  water. 

Dia.rthrOSiS. — A  joint  allowing  motion 
in  all  directions  ;  a  free  arthrosis. 

DiaSCOpiC  Method.— The  method  of 
diagnosing  tlie  nodules  of  lupus  vulgaris  by 
pressing  a  j)iece  of  glass  on  them  ;  the  accompany- 
ing hyper;x;mia  can  thus  be  made  to  disappear, 
but  not  the  nodules  (U/ina).  See  Skix,  Tuhercu- 
l.osis  OF  (Lu/iii.f,  Clinical  Features). 

Diastase. — A  ferment  existing  in  malt, 
which,  acting  upon  broken  starch  granules,  con- 
verts them  into  dextrin  and  maltose ;  in  the 
]jrocess  various  dextrins  (differing  in  their  rota- 
I  tory  power,  and  in  other  particulars)  are  pro- 
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duced.  See  Physiology,  Food  and  Digestion 
{Carbohydrates,  Maltose) ;  Temperature  {Eleva- 
tion from  Injection  of  Diastase). 

Dia.Sta.SiS. — Separation  of  two  contiguous 
bones  or  muscles  {e.g.  diastasis  of  the  recti 
muscles  of  the  abdomen,  diastasis  of  the  head 
of  the  humerus  from  the  shaft,  etc.).  The  word 
is  derived  from  Gr.  StcEo-rao-ts,  standing  apart. 

DiastematO-.  —  in  compound  words 
diastemato-  means  referring  to  a  congenital  longi- 
tudinal fissure.  Thus  diastematocheilia  is  a 
longitudinal  fissure  in  the  middle  line  of  the 
lip ;  diastematocystia  is  a  longitudinal  median 
fissure  of  the  urinary  bladder ;  diastematomyelia 
is  separation  of  the  spinal  cord  into  two  lateral 
strands  in  the  whole  or  (more  often)  in  part  of 
its  extent,  etc. 

Diastole.  —  The  relaxation  -  phase  (Gr. 
Stao-TeAAeiv,  to  expand)  in  the  action  of  the 
heart.  See  Physiology,  Circulation  {Cardiac 
Cycle,  Phases). 

Diastrophe. — A  distortion  or  deformity. 

Diathesis.  See  also  Appendicitis  {Etio- 
logy, Rheumatic  Diathesis) ;  Bronchi,  Bron- 
chitis {Etiology,  Diatheses) ;  Cachexia  ;  Consti- 
tution ;  Gout  ;  Haemophilia  ;  Hysteria  ;  In- 
sanity, Nature  and  Symptoms  ;  Lymphatic 
System,  Physiology  and  Pathology  {Lympha- 
denoma,  Lymphogenic  Diathesis) ;  Tuberculosis  ; 
etc. — This  term,  derived  from  the  Greek  words 
Sta  and  tiOtjixI.,  may  be  defined  as  the  predisposi- 
tion or  constitution  of  the  body,  in  virtue  of 
which  certain  of  its  tissues  or  organs  become,  at 
one  time  or  successively,  the  seat  of  affections 
similar  in  their  nature,  these  affections  present- 
ing for  their  origin  no  other  more  potent  or 
more  definite  cause.  The  nature  and  meaning 
of  diathesis  can  probably  best  be  explained  by 
the  following  considerations. 

In  order  that  a  human  being  should  live 
through  the  normal  number  of  years,  doing 
during  this  period  the  ordinary  amount  of  work, 
and  exposed  during  this  period  to  the  ordinary 
risks  from  cold  or  injury,  it  is  necessary  that 
each  organ  and  tissue  in  that  being  should 
possess,  from  the  beginning,  a  proper  amount 
of  what  is  called  vitality.  It  is  evident  that  if 
any  one  of  these  tissues  or  organs  has  been 
endowed  at  the  beginning  of  life  with  less  than 
its  proper  amount  of  this  vitality,  its  store  must 
become  exhausted  previous  to  that  of  the  others. 
A  more  or  less  localised  breakdown  will  then 
occur,  as  the  result  of  which  the  whole  being 
will  suffer,  or  perhaps  even  the  continuance  of 
life  M'ill  be  rendered  impossible.  .lust  as  the 
speed  of  a  fleet  is  dependent  mainly  on  the 
speed  of  the  slowest  vessel  in  it,  so  the  duration 
of  life  is  dependent  mainly  on  the  store  of 
vitality  possessed  by  the  weakest  of  the  tissues 
or  organs  of  the  body. 


It  is  known  that,  as  the  result  of  differences 
in  the  surroundings  and  modes  of  life  amongst 
individual  human  beings,  the  wear  and  tear  of 
life  is  not  always  equally  distributed  over  the 
different  tissues  and  organs.  In  one  individual, 
for  example,  the  heart  and  blood-vessels  are 
specially  strained,  in  another  the  bronchi  and 
lungs,  in  a  third  the  kidneys,  in  a  fourth  the 
nervous  system,  and  so  on.  It  is  known,  further, 
that  the  amount  of  vitality  with  which  the  new 
being  is  endowed  at  conception  is  dependent  on 
the  vitality  of  the  parents.  Hence  it  follows 
that,  although  the  offspring  may  be  always 
potentially  better  than  the  parents,  if  the  parents 
have  lived  under  unhealthy  conditions,  if  they 
have  been  weakened  by  disease  or  accident,  or 
if  they  have  been  immature  or  too  old,  then  the 
store  of  vitality  transmitted  to  all  or  certain 
of  the  tissues  or  organs  of  the  offspring  will  be 
deficient.  Hence  it  will  follow  that,  as  the  result 
of  no  special  overstrain  or  no  excessive  exposure 
to  cold  or  other  morbid  cause,  a  premature 
breakdown  will  occur.  This,  for  obvious  reasons, 
will  tend  to  show  itself  specially  in  one  or  other 
of  the  tissues  or  organs,  heart,  lungs,  nervous 
system,  kidney,  etc.,  and  so,  as  the  result  of 
disease  affecting  one  or  other  of  those  parts,  the 
individual  will  be  cut  off  long  before  the  normal 
period  of  life  is  reached. 

The  precise  natui-e  of  the  disease  changes 
which  affect  these  parts  is  apt  to  vary.  It 
may  be  an  inflammatory  change  pure  and  simple, 
like  a  nephritis ;  it  may  be  an  inflammatory 
change  due  to  the  entrance  of  some  organism, 
as  a  tuberculous  phthisis  or  an  endocarditis ;  it 
may  be  a  so-called  degeneration,  as  a  fatty  heart 
or  an  atheroma,  or  it  may  be  a  new  growth,  a 
cancer.  In  all  cases,  however,  the  great  import- 
ance of  the  tissue  vitality  has  to  be  borne  in 
mind,  and  although  it  is  always  difficult,  and 
oft-times  impossible,  to  say  whether  the  surround- 
ings or  the  constitutional  condition  has  been  the 
more  important  factor  in  causing  a  disease, 
there  is  no  doubt  that  the  capability  of  the 
physician  to  prognose  and  alleviate  depends 
largely  on  his  jjower  of  recognition  and  proper 
perception  of  the  relationship  between  these 
two. 

The  duration  of  life  being  dependent  on  the 
power  possessed  by  the  tissues  and  organs  of 
the  body  to  maintain  themselves  against  disease 
changes,  and  the  diathesis  being  the  predisposi- 
tion to  disease  changes  inhei'ent  in  certain  of 
these  tissues  or  organs,  it  is  evident  that  the 
number  of  diatheses  should  theoretically  be  very 
great.  This  number,  indeed,  should  correspond 
not  only  with  that  of  the  tissues  or  organs,  but 
also,  at  least  to  some  extent,  with  the  diseased 
conditions  to  which  these  tissues  or  organs  are 
liable.  Hence,  as  can  i-eadily  be  understood,  a 
very  great  number  of  diatheses  has  been  de- 
scribed. Among  these  the  more  prominent  are 
the  gouty,  litluemic,  rheumatic,  strumous,  scrofu- 
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lous  or  tubercular,  cancerous,  nervous,  intlani- 
matory,  gangrenous,  scorbutic,  hannorrhagic. 

But  a  moment's  consideration  will  show  that 
this  niunber  is  by  far  too  large.  ]\Iany  of  these 
arc  simply  modifications  of  the  same  diathesis, 
others  are  to  be  regarded  as  diseased  states  rather 
than  constitutional  predispositions  or  diatheses. 
In  this  article,  therefore,  detailed  reference  need 
only  l)e  made  to  a  few,  and  by  this  selection  an 
additional  advantage  is  oV)tained  in  that  only 
those  diatheses  ai-e  described  which  are  more 
or  less  readily  recognisable  by  objective  ap- 
pearances. 

(louty. — In  this  diathesis  the  individual  pre- 
sents, at  least  until  the  middle  periods  of  life, 
all  the  indications  of  robust  vitality  and  of  great 
bodily  and  mental  activity.  The  frame  is  well 
built  and  well  nourished,  though  tending  per- 
haps somewhat  to  fatness.  As  might  be  ex- 
pected, the  digestive  and  assimilative  powers  are 
excellent,  the  teeth  are  good,  the  skin  of  the 
face  is  florid,  over  the  trunk  it  is  rather  thick 
with  active  glandular  organs,  the  hair  is  abund- 
ant, showing,  however,  rather  early  a  tendency 
to  turn  grey.  Owing  to  the  excellent  assimila- 
tive and  digestive  power,  and  the  feeling  of 
well-being  and  fitness  which  such  a  diathesis 
confers,  gouty  individuals  are  rather  liable  to 
excess  in  eating  and  drinking,  and  a  tendency 
to  a  more  or  less  plethoric  condition  supervenes, 
which  in  time  gives  rise  not  only  to  the  special 
gouty  changes  in  the  fibrous  tissues,  ])ut  to  the 
occurrence  of  allied  morbid  changes  in  the  heart, 
arteries,  notalil}'  the  cerebral  ones,  lu-inary 
organs,  etc.  There  is  no  doubt,  however,  that 
in  its  slighter  degrees,  should  the  tendency  to 
excess  be  guarded  against,  this  diathesis  is  one 
which  is  probably  more  than  any  other  associated 
with  long  life  and  bodily  and  mental  vigour. 
Insurance  statistics  seem  to  show  that  a  family 
history  of  gout  is  often  found  amongst  the  best 
lives,  and  the  saying  of  Sydenham  that  "  more 
wise  men  than  fools  have  suffered  from  gout " 
seems,  if  properly  interpreted,  to  bear  this  out. 
A  somewhat  gouty  habit  is  therefore  not  infre- 
quently an  advantage  in  life.  Its  disadvantages 
are  indirect,  being  the  result  of  its  tendency  to 
lead  to  excess,  and  consequently  overstrain  of 
the  excretory  organs. 

Rheumatic. — This  diathesis  is  one  which  to 
some  extent  resembles  the  gouty.  The  individual 
is  usually  well  built,  well  nourished,  and  mus- 
cular, having  good  digestive  and  assimilative 
powers.  But  the  blood  and  circulatory  organs 
seem  to  present  a  lack  of  nutritive  vigour.  The 
cheeks  are  often  ruddy,  but  it  is  to  be  remem- 
bered that  this  ma}^  mean  the  reverse  of  the 
exuberant  health  which  it  might  at  fir.st  sight 
indicate.  Professor  Lay  cock  used  always  to 
teach  his  students  to  be  distrustful  of  a  very 
healthy-looking  complexion. 

In  rheumatic  individuals  the  innate  weakness 
in  the  blood  often  shows  itself  in  early  life  by 


supervention  of  auicmia,  especially  in  females, 
and  the  corresponding  faulty  condition  of  nutri- 
tion in  the  heart  and  blood-vessels  Ity  endocarditic 
changes.  Moreover,  as  the  result  of  comparati  vel  y 
trifling  exposures,  the  characteristic  inflannua- 
tions  of  joints,  serous  surfaces,  etc.,  are  a})t  to 
arise. 

Scrofulonx. — This  diathesis,  which  comprises 
the  strumous  and  the  tubercular,  is  one  in  which 
pi'obably  all  the  tissues  and  organs  of  the  body 
have  been  endowed  with  an  abnormally  low 
degree  of  vitality,  but  in  which,  owing  to  this 
cause,  the  absorbent  surfaces  and  the  glandular 
organs  are  sjjecially  prone  to  suft'er  from  the 
entrance  into  them  of  the  tubercle  organism. 
Its  objective  characteristics  can  probably  Ijest  be 
described  by  following  the  older  writers,  and 
considering  it  as  divided  into  two  classes — {<() 
scrofulous,  and  {b)  tuberculous  (.lenner),  or  as 
these  have  been  aptly  enough,  though  not  quite 
correctly,  termed,  the  ugly  scrofula  and  the 
jjretty  scrofula. 

(a)  Scrofulonj<. — Of  this  the  following  were 
the  characteristics  as  given  by  the  older  writers 
• — figure  heavy,  abdomen  large,  ends  of  the  long- 
bones  rather  large,  sliafts  thick,  skin  thick  and 
opaque,  complexion  dull  and  pasty-looking,  face 
plain,  lips  and  alie  of  nose  thick,  lymphatic 
glands  very  perceptible  to  touch,  tenjperament 
phlegmatic,  mind  and  body  lethargic.  Although 
certain  distinct  diseased  conditions  have  been 
confused  with  the  diathesis  in  this  description, 
probably  rickets  and  possibly  cretinism,  the  al)Ove 
yet  forms  a  picture  which  is,  to  a  considerable 
extent,  true  to  life. 

(b)  Tubercvloxt.s. — To  this  in  its  turn  were 
ascribed  the  following  characteristics  : — Figure 
slim,  adipose  tissue  small  in  amount,  ends  of 
long  bones  small,  shafts  thin  and  rigid,  limbs 
straight,  skin  thin  and  transparent,  complexion 
clear,  superficial  veins  distinct,  blushing  frequent, 
eyes  bright,  jnipils  large,  eyelashes  long,  hair 
silken,  face  oval,  good-looking.  Children  the 
subject  of  this  diathesis  are  precocious,  cut  their 
teeth,  run  about,  and  talk  early.  In  adults  the 
nervous  system  is  usually  highly  developed,  and 
the  mind  and  body  are  specially  active,  so  that 
this  diathesis  is  practically  more  or  less  identical 
with  the  nervous.  It  is  not  to  be  forgotten, 
further,  that  with  it  there  is  often  associated  a 
fair  amount  of  muscularity  and  a  considerable 
amount  of  physical  strength.  With  it,  as  with 
the  scrofulous,  however,  the  constitution  is  faulty 
and  the  liability  to  the  supervention  of  tubercu- 
lous diseases  of  all  kinds  is  great. 

Of  the  other  diatheses  the  so-called  cancerous, 
the  scorbutic,  and  the  hemorrhagic  require 
mention  only.  The  first  of  these  cannot  readily 
be  distinguished  diathetically  (.sec  "  Cachexia  ") ; 
the  other  two  are  in  reality  forms  of  disease. 

Dia.ZObenzene. — An  artificial  alkaloid, 
of  a  '•  double  nitrogen  type,"  having  the  formula 
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C,;H5.N:N.0H  ;  it  closely  resembles  tyrotoxicoii, 
the  toxic  ptomaine  which  has  been  isolated  from 
poisonous  cheese,  milk,  or  cream.  Diazobenzene 
sulphonic  acid  is  used  in  testing  urmc{vide  infra). 
See  also  Toxicology  (Cheese). 

Dia.ZO-Rea.CtiOn.  —  Ehrlich's  diazo-re- 
action  may  be  obtained  as  follows  :  a  few  ccs.  of 
urine  are  put  in  a  test-tube  ;  an  equal  quantity 
of  a  saturated  solution  of  sulphanilic  acid  in  a 
solution  of  hydrochloric  acid  (50  cc.  to  1000  cc.) 
is  added  ;  then  also  an  equal  quantity  of  a  half 
per  cent  solution  of  sodium  nitrite  is  added  ; 
the  whole  is  then  shaken  ;  next  1  cc.  of  ammonia 
is  run  slowly  down  the  side  of  the  tube  and 
forms  a  colourless  zone  above  the  urine,  and  if 
the  urine  be  normal  a  brownish  ring  is  pro- 
duced where  the  two  fluids  meet,  but  in  certain 
cases  a  deep  broumish-red  ring  forms  (the  diazo- 
reaction) ;  the  foam  of  the  mixed  urine  and 
reagent  is  brownish  yellow  in  normal  urine,  and 
rose-red  when  the  reaction  is  present.  The 
diazo-reaction  is  not  a  certain  test  for  typhoid 
fever,  for  it  is  found  also  in  malaria,  tuberculosis, 
and  typhus.  See  Lung,  Tuberculosis  {Compli- 
cations, Uro-genital,  Prognosis) ;  MaJjARIA  (Benifpi 
Tertian  Fever,  Urine) ;  Typhus  Fever  [Period 
of  Advance). 

Dibasic  Acids  and  Salts.— Acids 

{e.g.  sulphuric  acid)  are  dibasic  when  they  con- 
tain (in  each  molecule)  two  atoms  of  hydrogen 
replaceable  by  a  base  ;  salts  are  said  to  be  dibasic 
which  are  foi-nied  by  the  replacement  of  two 
such  atoms  by  a  base. 

Dibothr-iocephaius  \iu\s^r\s. 

See  Parasites  {Cestodes,  Bothriocephalm  latus). 

DicephaiuS. — United  twins  or  double 
monster,  in  which  the  two  heads  and  generally 
the  two  necks  are  separate.  See  Teratology 
{United  Twins,  Dicephalic). 

DicheiluS.  —  The  congenital  anomaly 
known  as  "double  lip";  it  is  due  to  the  pres- 
ence of  a  fold  of  mucous  membrane  on  the 
inner  aspect  of  the  upper  or  lower  lip,  giving 
to  it  the  appearance  of  duplicity  (Ballantyne, 
Antenatal  Pathology,  vol.  ii.  p.  390). 

DichimS. — The  rare  teratological  state 
known  as  fused  or  double  hand,  in  which  there 
are  more  digits  than  normal  (7  or  8),  but,  as  a 
rule,  no  thumbs,  and  in  which  there  may  be  two 
ulnae  instead  of  a  radius  and  ulna  in  the  forearm 
(Ballantyne,  Antenatal  Pathology,  vol.  ii.  p.  586). 

DichlOracetiC  Acid.— Acetic  acid  in 
which  two  atoms  of  chlorine  have  taken  the 
place  of  two  atoms  of  hydrogen  in  the  acid 
radicle ;  acetic  acid  is  CH3COOH,  and  dichlor- 
acetic  acid  has  the  formula  CHCloCOOH  ;  it 
usually  occurs  in  the  form  of  a  very  caustic 
liquid. 


Dichotomy.  —  The  division  of  the  fee 
received  by  an  operator  or  a  consultant  between 
himself  and  the  general  practitioner  who  has 
called  him  in  ;  a  reprehensible  practice  from  the 
standpoint  of  professional  ethics. 

Diciiroism. — The  property  of  a  substance 
by  which  it  has  one  colour  when  viewed  by 
transmitted  light  and  another  by  direct  light. 

Dichromatopsia.  —  Colour-blindness 
in  which  only  two  of  tlie  primary  colours  can 
be  distinguished,  in  contrast  to  monochroma- 
topsia,  in  which  the  whole  spectrum  appears  in 
shades  of  one  colour  {e.g.  green). 

Dicroccelauiim  Lanceolatum.  See 

Parasites  {J/el/ainths,  Trematodes). 

Dicrotism.  See  Pulse  {Interpretation 
and  Value  of  the  Sphygmogram,  Dicrotism  and 
Hyperdicrotism) ;  Physiology,  Circulation  {Ar- 
terial Pulse,  Pulse  Wave). 

Dictyoid. — Reticulated,  from  Gr.  SIktvov, 

a  not,  and  etSos,  form ;  thus  dictyopsia  is  the 
morbid  state  of  vision  in  which  net-like  objects 
are  seen  before  the  eyes. 

Didactylism. — The  malformation  of  the 
hand  in  which  two  digits  alone  are  found ; 
bidactyly  ;  "  lobster-claw  deformity." 

Didelphys. — The  uterus  didelphys  is  the 
most  complete  form  of  double  uterus,  there 
being  two  separate  laterally-placed  halves,  each 
of  which,  however,  has  only  one  ovary  and  tube 
attached  ;  the  vagina  may  be  single  or  double. 

Didot'S  Operation.  See  Deformities 
{Hand  and.  Fingers,  Syndactylism,  Treatment). 

Didymin. — Testicular  substance;  recom- 
mended in  sterility,  neurasthenia,  etc.  See 
Indigestion  {Treatment,  Nervous  Dyspepsia). 

DiencephalOn. — The  inter-brain  or 
thalamencephalon  in  embryology. 

Diet. 

Nutritive  Constituents  of  Food  .  .351 
ptequirements  in  health  .  .  .  351 
Modifying  Factors — 

Age  and  Sex,  Height,  Work  and  Rest, 

Climate,  Personal  Peculiarities  .  353 
Relative  Value  op  Foods  .  .  .  354 
Animal  Foods — 

Meats,  Jellies,  Beef  Juices,  Fish  .  355 
Milk  and  its  Products  ....  358 

Eggs  359 

Vegetable  Foods — 

Cereals,   Pulses,   Roots  and  Tubers, 

Green  Vegetables,  Fruits,  Fungi,  etc.  359 
Mineral  Constituents  of  Foods  .  .  363 
Beverages     ......  363 

See  also  Adolescent  Insanity  {Treatment, 
Diet) ;  Alcoholism  {Treatment,  Personal) ;  Ar- 
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PENDiciTis(7Vea<»ie«<) ;  Beki-Beiu  (C'awA-e);  Con- 
stipation {Treatment,  Diet);  Diabetes  Meli.itus 
{Treatment,  Dietetic);  Gastro-Intestinal  Dis- 
orders OF  Infancy  {Infantile  Diarrh(jea,  Treat- 
ment); GASTRO-lNTESTINALDlSORDEliS  OF  INFANCY 

{Constipation,  Treatment) ;  Gout  {Dietetic  Treat- 
ment) ;  Heart,  Myocardium  and  EndocardiujM 
{Treatment,  Diet) ;  Indigestion  ;  Infant  Feed- 
ing ;  Invalid  Feeding;  Liver  {Congestio7i,  Treat- 
ment) ;  Lung,  Tuberculosis  of  {TJm-apentic, 
Dietary) ;  Nursery  Hygiene  {Diets) ;  Obesity 
{Treatment) ;  Physiology,  Food  and  Digestion 
{Diet  and  Dietetics) ;  Pregnancy,  Management 
{Diet) ;  PuBRPERiUM,  Physiology  {Diet) ;  Puer- 
periuji.  Pathology  {Septiccemia,  Diet);  Scurvy, 
Infantile  {Etiolo;/!/,  Treatment) ;  Sprue  {Treat- 
ment, Dietetic) ;  Stomach  and  Duodenuji,  Dis- 
eases op  {General  Etiology,  Errors  in  Diet)  ; 
Typhoid  Fever  {Treatment,  Diet) ;  Undulant 
Fever  {Treatment,  Diet). 

A  Food  may  Itc  detiiied  as  anjtliing  wliicli,  when 
taken  into  the  body,  is  able  either  (1)  to  build 
up  or  rejjair  tissues,  or  (2)  to  supply  material 
for  the  production  of  heat  or  muscular  woi'lv. 

A  true  food  nuist  tlicreforc  be  either  a  tissue- 
builder  or  a  source  of  potential  energy.  Dietetic 
substances  which  are  unable  to  fulfil  either  of 
these  functions  may  have  important  actions  on 
the  body,  but  cainiot  be  regaixled  as  foods  in  the 
true  sense  of  the  term.  Such  substances  are 
tea,  coffee,  and  the  extractives  of  meat. 

The  Nutritive  Constituents  of  foods  may  be 
arranged  thus  : — 
Organic — 

fProteids,  e.g.  myosin  of  meat. 
Nitrogenous         -!     casein  of  milk. 

\  Albuminoids,  e.g.  gelatine. 

(  Carbohydrates,  e.g.  sugars  and 
Non-Nitrogenous  -j  starch. 

Fats,  e.g.  butter. 

Inorganic — 
Water. 

Mineral  matters,  e.g.  sodium,  potassium  ;  calcium 
and  magnesium  ;  iron  ;  plios[ihorus,  chlorine, 
sulphur. 

The  functions  of  food  as  building  material, 
fuel,  and  a  supplier  of  energy,  are  fulfilled  by 
these  different  groups  of  nutritive  constituents 
in  varying  measiu'e. 

Buildinrj  material  is  supplied  by  tlie  proteids, 
water,  and  mineral  matters,  and  by  these  alone. 
Fats,  carbohydrates,  and  albuminoids  are  unable 
to  form  tissue.  Seeing  that  tliere  is  always  a 
certain  amount  of  waste  of  bodily  structure 
going  on  there  is  a  constant  demand  for  these 
materials  in  the  diet.  Without  tliem,  or  any 
one  of  them,  life  is  impossible. 

All  the  organic  nutritive  constituents  of  food 
serve  as  sources  of  heat.  They  are  able  to  do 
so  in  virtue  of  their  capability  of  undergoing 
oxidation  in  the  tissues  and  organs.  Fat  requires 
the  greatest  amount  of  oxidation,  and  is  there- 
fore the  most  potent  fuel  food.  Proteids,  carbo- 
hydrates, and  albuminoids  are  about  equal  as 


heat  ])roducers,  but  are  scarcely  of  half  as  much 
value  as  fats.  The  standard  of  heat  production 
is  the  Calorie,  which  means  the  amount  of  heat 
required  to  raise  the  tempera ture  of  one  kilo,  of 
water  1°  Cent. 

It  has  been  found  by  experiment  that — 

1  gramme  of  proteid  fidly  oxidised  iiroduccs  4-1  Cals. 
,,       ,,         carbohydrate      ,,  ,,        4'1  ,, 

fat  ,,  ,,        9-:j  ,, 

It  is  no  doubt  owing  to  tlieir  great  value  as 
heat  producers  tliat  fats  find  sucii  a  large  place 
in  the  dietary  of  the  inhabitants  of  very  cold 
climates,  e.g.  the  Esquimaux.  The  presence  of 
40  per  cent  of  fat  in  tlie  milk  of  the  walrus  is 
an  instance  of  a  similar  adaptation  on  the  part 
of  Nature. 

As  raw  material  for  the  jjroduction  of  muscular 
energy  the  carbohydrates  are  now  admitted  to 
rank  first.  It  seems  certain,  however,  that  the 
proteids  can  either  directly  or  indirectly  serve  a 
similar  function,  and  probably  the  fats  are  able 
to  do  so  too.  Whether  tlie  albuminoids  are 
able  to  fill  a  similar  role  is  uncertain.  The 
great  utility  of  sugar  especially,  as  a  muscle 
food,  has  recently  been  insisted  upon  by  many 
observers,  and  its  value  is  confirmed  from  such 
diverse  sources  as  laboratory  experiments  with 
the  ergograph,  the  efficiency  of  troops  on  the 
march,  and  the  experience  of  Alpine  climbers. 
It  will  probably  win  for  itself  a  larger  place  than 
it  has  as  yet  taken  in  the  dietary  of  ti'aining. 
Notwithstanding  this  outcome  of  modern  re- 
search the  necessity  of  a  liberal  supply  of 
proteid  in  the  diet  of  those  who  have  to  per- 
form severe  muscular  .work  must  not  be  lost 
sight  of.  Strenuous  muscular  exertion  is  always 
accompanied,  sooner  or  later,  by  an  increased 
excretion  of  urea.  Whether  one  regards  this  as 
arising  from  the  utilisation  of  proteid  as  a 
source  of  energy,  or  ascribes  it  simply  to  tlic 
destruction  of  muscle  fibi-e  which  severe  work 
necessarily  entails,  tlie  loss  still  requires  to  be 
made  good.  That  is  the  physiological  justifica- 
tion for  the  high  opinion  which  trainers  have 
always  entertained  of  a  richly  proteid  diet  for 
those  engaged  in  athletic  contests. 

It  is  evident  that  the  proteids  are,  by  them- 
selves, capable  of  fulfilling  all  the  demands 
upon  a  complete  food.  They  are  able  to  buikl 
and  repair  the  tissues  of  tlie  body,  to  supply  it 
with  heat,  and  provide  the  muscles  with  pabulum 
for  their  woi'k.  It  is  this  physiological  omni- 
potence which  gives  to  the  proteids  that  pre- 
eminence which  they  possess  amongst  the 
nutritive  constituents  of  food,  and  thanks  to  it, 
life  can  be  maintained  on  a  diet  of  lean  meat 
and  water,  as  in  the  Salisbury  cure,  for  a 
practically  indefinite  time. 

The  Amount  of  Food  required  in  Health. 
— An  idea  of  the  quantity  of  food  required 
daily  in  order  to  maintain  the  body  in  a  state 
of  health  can  be  arrived  at  either  by  a  physio- 
logical or  an  empirical  method.    The  former  is 
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based  upon  estimations  of  the  intake  and  output 
of  the  chief  chemical  constituents  of  the  food, 
and  of  the  amount  of  potential  energy  expended 
daily  in  the  production  of  heat  or  muscular 
work.  The  latter  is  founded  upon  a  simple 
analysis  of  the  diets  of  healthy  persons,  living 
under  known  conditions,  and  neither  increasing 
nor  losing  in  weight.  Dietaries  based  upon  the 
results  yielded  by  the  first  method  are  called 
standard  dietaries ;  those  which  result  from  the 
second  are  actual  dietaries. 

(1)  The  chief  chemical  elements  which  the 
physiological  method  has  to  take  into  considera- 
tion are  nitrogen  and  carbon.  A  healthy  man, 
of  average  weight  and  doing  a  moderate  amount 
of  muscular  work,  excretes  from  16-20  grammes 
of  nitrogen  and  about  320  of  carbon  daily.  In 
other  words,  he  will  require  every  day  to  be 
supplied  with  about  |  of  an  ounce  of  nitrogen, 
and  I  lb.  of  carbon,  or  one  part  of  the  former  to 
every  sixteen  of  the  latter.  The  approximate 
proportion  of  carbon  to  nitrogen  in  some  common 
articles  of  diet  is  as  follows  : — 

Roast  Beef  has  1  of  Nitrocren  to  5  of  Carbon. 


Eggs 

Cheese 

Milk 

Pease 

Bread 

Potatoes 


have 
has 

have 

has 

have 


7 
10 
11 
12 

28 
33 


Evidently  none  has  nitrogen  and  carbon  in 
proper  proportion.  For  this  reason  one  must 
either  adopt  a  mixed  diet  or  consume  an  undue 
amount  of  one  or  other  element.  The  former 
alternative  is  the  one  usually  adopted,  and  is 
illustrated  by  the  following  standard  English 
diet  (Oliver) : — 


Foundation — 
1  lb.  Bread 
J  ,,  Meat  . 
i  „  Fat  . 

Accessories — 
1  lb.  Potatoes 

1  pint  Milk 

2  Eggs  . 
2  oz.  Cheese 


Carbon. 

117 
34 
84 

45 
20 
15 
20 

335 


Nitrogen. 

5-5 
7-5 


1-3 
1-7 

2 
3 


21 


Such  a  diet  more  than  supplies  the  amount  of 
carbon  and  nitrogen  required. 

Taking  the  output  of  heat  and  work  as  the 
basis  of  calculation,  it  is  found  that  a  man 


doing  moderate  muscular  work  requires  a  supply 
of  potential  energy  equal  to  3000-3500  Calories 
daily.  The  next  question  is,  what  fraction  of 
this  total  is  to  be  provided  in  the  form  of  pro- 
teid,  carbohydrate,  and  fat  respectively?  As 
regards  proteid  the  reply  is  easy.  The  amount 
must  be  suflicient  to  provide  20  grammes  of 
nitrogen.  Now  one  part  of  nitrogen  is  con- 
tained in  6^  of  animal  and  6-5'7  of  vegetable 
proteid.  Hence  20  x  6"25,  i.e.  125  grammes  of 
proteid,  will  be  an  ample  allowance.  The 
relative  proportions  of  carbohydrate  and  fat  are 
not  so  easily  determined,  for  we  have  no  means 
of  knowing  how  much  of  the  total  CO.,  excreted 
daily  is  derived  from  the  oxidation  of  the  one 
and  how  much  from  the  other.  All  we  can  do 
is  to  distribute  the  balance  of  Calories  not 
obtained  from  proteids  between  the  two  in 
accordance,  as  far  as  possible,  with  the  results 
of  actual  observation  of  the  usual  amounts  of 
each  consumed  by  healthy  men.  As  a  matter 
of  fact,  the  data  given  by  different  authorities 
on  this  point  are  conflicting,  but  105  grammes 
of  fat  and  420  of  carbohydrates  may  be  re- 
garded as  a  fair  allowance,  erring,  if  anything, 
in  the  direction  of  an  undue  preponderance  of 
fat.  These  amounts  will  provide  a  total  of 
3211  Calories  distributed  as  follows  : — 


Proteids  . 
Fats . 

Carbohydrates  . 


Calories. 

125  grammes  X  4 "1  =  512'5 
105  ,,  x  9-3=  976-5 
420  X  4-1  =  1722-0 


3211-0 


Such  a  diet  might  be  made  up  as  follows 
(Atwater) : — 


Beef  . 
Fish  (maeker 
2  Eggs 
Butter 
Cheese 
Milk,  1  pint 
Potatoes 
Rice 
Bread  . 
Sugar  . 


el  or  herring) 


Oz.  Calories. 
8  =560 
4  =230 
=  135 
2J  =  565 

1  =130 
=  325 

8  =160 

2  =205 

9  =720 
li  =  175 


Total       ....  3205 

(2)  A  large  nuiuber  of  actual  dietaries  have 
now  been  investigated,  especially  on  the  Con- 
tinent and  in  America,  the  results  of  the  more 
important  of  which  are  collected  by  Atwater  in 
the  following  table  : — 
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AcTUAii  Dietaries 


Xiitrients. 

Potpntial 

Classes. 

Encr^iy  of 

■  ■     —      -  -       ■■     --                --  -- 

Proteid. 

Fats. 

Carbo- 
liy  dratfs 

Total. 

Nutrients. 

Ti^ii  i'/'i'it^>/f  1 1  /y 'Yi  f7    Tft '11/1            /^') /' / /T  1 '')'^  c 

—  -  -  - 
Urnis 

GriJis. 

Grms. 

Crms 

Uctlories. 

1 

1. 

Sewing  girl,  London,  wages  93  cents.  (3s.  9d.)  per  week. 

r.  o 
O'j 

•JO 

0  I  o 

402 

1820 

o 
it, 

Factory  girl,  Leipsic,  Germany,  wages  SI "21  per  week 

53 

OU  i 

406 

1940 

3. 

Weaver,  England,  time  of  scarcity  ..... 

60 

486 

2138 

4. 

Labourers,  Lombardy,  Italy  ;  diet  mostly  vegetable 

82 

40 

484 

2192  ! 

5. 

Trappist  monk,  in  cloister  ;  very  little  e.xercise,  vegetable 

68 

1 1 

548 

2304  1 

6. 

students,  Japan  ........ 

97 

ID 

'ioO 

551 

2343 

7. 

University   professor,    Munich,    Germany ;   very  little 

100 

1  uu 

440 

2324 

8. 

Lawyer,  ^Munich  ........ 

Painter,  Leipsic,  Germany  ...... 

80 

125 

222 

427 

2401 

9. 

131 

yo 

OZ/ 

553 

2762 

10. 

0/ 

oy 

ODD 

522 

2500 

11. 

Cabinetmaker,  Leipsic,  Germany  ..... 

It 

0  / 

■iDD 

600 

2757 

12. 

"Fully  fed"  tailors,  England  ...... 

131 

ov 

f\  9  f. 

695 

3053 

13. 

"  Well-paid  "  mechanic,  Munich,  Germany 

151 

54 

479 

684 

3085 

14.  Carpenter,  Municli,  Germany  ...... 

131 

Do 

A  Q  1 

693 

3194 

15. 

"Hard-worked"  weaver,  England  ..... 

151 

43 

622 

816 

3569 

16. 

Blacksmith,  England  ....... 

176 

71 

667 

914 

4117 

17. 

Miners  at  very  severe  work,  Germany  .... 

133 

113 

634 

880 

4195 

18. 

Brick-makers  (Italians  at  contract  work),  Munich  . 

167 

117 

675 

959 

4641 

19. 

Brewery  labourer,  Munich  ;  very  severe  work,  excep- 

223 

113 

909 

1245 

5692 

20. 

German  soldiers,  peace  footing  ..... 

114 

39 

480 

633 

2798 

21. 

German  soldiers,  war  footing  ...... 

1.34 

58 

489 

681 

3093 

22. 

German  soldiers.  Franco  -  German  War;  extraordinary 

157 

285 

331 

773 

4652 

It  will  be  observed  that  these  correspond 
more  or  less  closely,  both  in  the  proportions  of 
their  nutritive  constituents  and  the  total  amount 
of  potential  energy  yielded,  with  the  physio- 
logical requirements  already  laid  down  and 
exemplified  by  the  standard  dietaries  described 
above. 

Roughly  speaking,  a  man  who  adopts  one  of 
the  above  standard  diets  will  consume  about 
3  lbs.  of  solid  food  daily,  containing  about  23 
oz.  of  dry  solids,  or  nearly  an  ounce  per  hour. 
The  amount  of  mineral  matter  and  water  which 
he  requires  will  be  considered  later. 

It  must  be  clearly  realised  that  such  standard 
diets  are  only  of  limited  applicability.  They 
cannot  be  rigidlj'  enforced  in  all  cases  and  under 
all  circumstances.  They  are  useful,  however, 
as  furnishing  one  with  some  idea  of  the  amount 
and  kind  of  nutriment  which  should  be  supplied 
to  a  healthy  man  doing  a  moderate  amount  of 
work.  Thus  they  are  of  great  assistance  in 
constructing  diet  tables  for  public  institutions 
in  which  the  inmates  are  unable  to  have  a  fi'ee 
choice  of  foods,  as,  for  example,  in  prisons, 
workhouses,  hospitals,  and  the  like.  In  apply- 
ing them  to  individuals  respect  must  be  had  to 
various  modifying  factors,  of  which  the  chief 
are  age  and  sex,  height  and  build,  work  and 
rest,  climate  and  sun'oundings,  and,  last  but  by 
no  means  least,  personal  peculiarity.  The  in- 
fluence of  each  of  these  may  now  be  briefly 
considered. 

VOL.  II 


Modifying  Factors.  —  (1)  Age  and  Sex. — 
Children  require  relatively  more  building 
material,  fuel,  and  muscle  food  than  adults. 
They  require  more  building  material  because 
they  must  not  only  keep  their  tissues  in  repair 
but  add  to  them  by  growth  ;  they  require  more 
fuel  because,  like  all  small  animals,  they  have  a 
large  surface  compared  to  their  bulk,  and  so 
lose  heat  rapidly ;  they  require  more  muscle 
food  because  of  their  restlessness  and  bodily 
activity  in  jalay. 

Hence  children  require  a  large  amount  of 
food,  and  the  importance  of  proteid  and  fat  to 
them  especially  can  hardly  be  over-stated.  With 
the  aged  the  reverse  holds  good.  The  assimilative 
power  of  their  tissues  is  on  the  wane  and  their 
bodily  activities  restricted,  hence  their  diet 
should  be  smaller  than  that  of  middle  life. 
One  may  easily  underfeed  the  yomig,  but  one  is 
apt  to  forget  that  it  is  almost  as  easy  to  over- 
feed the  old.  Women  require  relatively  less 
food  than  men,  not  only  on  account  of  the 
lighter  nature  of  their  work,  but  also,  probably, 
from  their  possessing  a  slower  rate  of  meta- 
bolism. Roughly  speaking,  a  woman  may  be 
regarded  as  requiring  only  8  parts  of  food  to 
every  10  required  by  a  man. 

As  compared  with  the  food  of  a  man  at 
moderate  work,  the  proportions  for  children 
may  be  stated  thus  : — 
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A  child  under  .  .  2  requires  0'3 
,,  from  3  to  5  „  0-4 
,,  6  to    9       ,,  0-5 

,,  10  to  13  ,,  0-6 
A  girl  ,,  14  to  16  „  O'T 
A  boy      „     14  to  16       „  O'S 

(2)  Height  and  Build. — These  have  a  deter- 
mining influence  on  the  amount  of  food  required 
by  affecting  (a)  the  body  weight,  (b)  the  extent 
of  body  surface.  The  greater  the  weight  of  the 
body  the  greater  the  amount  of  food  required 
for  its  uplveep.  Thus  the  heavy  man  requires 
more  food  than  the  hght  man. 

The  number  of  Calories  which  requires  to  be 
supplied  per  kilo,  of  body  weight  are  about  as 
follows  : — 

During  rest  .  .  30  to  35 
„  light  work  .  35  to  40 
„     moderate  work   40  to  50 

The  greater  the  extent  of  body  surface  the 
more  rapidly  heat  is  lost  and  the  larger  the 
supply  of  fuel  required.  For  this  reason  the 
tall  thin  man  who  has  a  large  surface  requires 
more  food  than  the  short  stout  man  who  has, 
relatively  to  his  weight,  a  much  smaller  surface. 

(3)  Wor/c  and  Rest. — These  two  factors  have 
a  more  potent  influence  on  the  amount  of  food 
required  than  any  others.  The  necessity  for  a 
large  supply  of  proteid  and  carbohydrate  during 
the  performance  of  severe  bodily  labour  has 
already  been  pointed  out.  The  number  of 
Calories  required  under  such  conditions  may 
rise  to  4000  or  even  4500  (for  examples,  see 
Table  I.). 

On  the  other  hand,  when  the  body  is  at  com- 
plete rest,  as  is  the  case,  for  example,  with  an 
invalid  lying  in  bed,  the  demand  for  potential 
energy  may  fall  to  2000  Calories  or  less  per 
day.  Intellectual  work  does  not  appreciably 
increase  bodily  waste,  and  therefore  does  not 
demand  a  liberal  diet.  Quality,  and  especially 
easy  digestibility,  is  a  much  more  important 
consideration  for  the  brain  worker  than  mere 
quantity. 

(4)  Climate  is  probably  of  less  real  import- 
ance in  determining  the  actual  amount  of  food 
required  than  is  commonly  supposed.  Fluctua- 
tions in  external  temperature  should  be  met  by 
diminishing  heat  loss  through  increase  of  the 
clothing  rather  than  by  increasing  heat  produc- 
tion by  changes  in  the  diet.  Notwithstanding 
this,  experience  seems  to  show  that  in  cold 
climates  and  in  winter  the  fuel  foods  —  and 
especially  those  rich  in  fat — should  be  increased, 
while  in  the  reverse  conditions  the  carbohydrates 
should  be  relatively  increased,  and  the  proteids 
and  fats  diminished.  The  blubber  diet  of  the 
Esquimaux  on  the  one  hand,  and  the  rice  diet 
of  the  Hindu  on  the  other,  are  examples  in 
point. 

(5)  Personal  peculiarities  as  affecting  the 
amount  of  food  required  are  largely  to  be  ex- 
plained by  the  influence  of  body  weight  and 


shape  already  considered.  When  all  deductions 
are  made,  however,  there  is  still  room  for  the 
popular  belief  that  some  people  can  "get  on" 
with  less  food  than  others,  though  both  are 
living  under  the  same  conditions  and  performing 
the  same  work.  Of  this  fact,  if  fact  it  be,  there 
is  no  satisfactory  explanation  ;  but  it  is  at  least 
conceivable  that  some  organisms  are  more 
economical  machines  than  others,  and  turn 
their  supplies  of  potential  energy  to  better 
account,  just  as  a  man  who  has  had  practice 
will  perform  a  given  muscular  feat  with  much 
less  wear  and  tear  than  a  novice.  Such  indi- 
vidual peculiarities  may  explain  the  tendency 
to  obesity  in  certain  families,  and  must  always 
be  borne  in  mind  in  regulating  the  diet  of 
patients. 

The  Relative  Value  op  Foods. — The  relative 
value  of  different  foods  must  be  decided  on 
chemical,  physiological,  and  economic  grounds. 

(1)  The  chemical  value  of  a  food  is  deter- 
mined by  the  results  of  its  percentage  analysis. 
The  composition  of  most  of  the  foods  in  common 
use  is  set  out  in  detail  in  the  tables  in  the  latter 
part  of  this  article.  It  need  only  be  remarked 
here  that  one  cannot  judge  of  a  food  from  its 
chemical  composition  alone.  A  food  which  con- 
tains but  a  small  percentage  of  nutrients  can 
never  be  regarded  as  a  valuable  article  of  diet, 
but,  on  the  other  hand,  the  possession  of  high 
chemical  qualities  by  no  means  necessarily 
implies  suitability  to  the  needs  of  the  bod}'. 

(2)  In  judging  of  the  value  of  foods  on  phy- 
siological grounds  one  has  to  consider  {a)  the 
digestibility  of  the  food  in  the  stomach,  (h)  its 
absorption  in  tlie  intestine.  A  good  food  is  one 
which  is  easily  digested  and  well  absorbed  into 
the  blood. 

(a)  The  ease  with  which  a  food  is  digested  in 
the  stomach  may  be  gauged  by  the  time  which 
elapses  before  it  is  passed  on  into  the  intestine. 
This  time  is  occupied  in  bringing  the  food  into 
a  state  of  solution,  and  the  more  rapidly  this  is 
accomplished  the  greater  is  the  digestibility  of 
the  food  in  question.  As  the  results  of  experi- 
ments upon  men  the  commoner  foods  may  be 
arranged  according  to  the  length  of  time  which 
they  remain  in  the  stomach,  as  follows  : — 

1  to  2  hours. 

7  oz.  water  or  plain  tea,  coffee,  or  cocoa. 

,,    beer  or  light  wine. 

,,    boiled  milk. 

,,    beef  tea. 
Whites  of  3  eggs. 

2  to  3  hours. 

5  pint  water,  beer,  or  boiled  milk. 

A  large  teacupful  of  coffee  with  cream,  or 

cocoa  and  milk. 
'2  raw  or  poached  eggs. 
3i^  oz.  raw  meat. 

9   ,,    boiled  calves'  brains  or  sweetbread. 

2\  ,,    raw  oysters. 

5    ,,    boiled  white  fish. 

7   ,,   cauliflower  or  asparagus. 
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5  oz.  boiled  or  mashed  potatoes. 
2i  ,,    white  bread,  old  or  new. 
2i  ,,  rusks. 
2   ,,  biscuits. 

3  to  4  hours. 

8  oz.  .stewed  chicken  or  roast  partridge. 

9  ,,  boiled  beet'. 
3^2  >,    beef  steak. 

5^  ,,    of  any  sort  of  bread  or  biscuits. 
5-J  ,,    of  rice,  spinach,  apples,  or  carrots. 

4  to  6  hours. 
9  oz.  roast  beef  or  steak. 

9   ,,  ,,  goose. 

10  ,,  duck. 

50,  ,,  mashed  lentils  or  stewed  French  l)cans. 

7    ,,  ,,  peas. 

The  articles  in  the  first  two  groups  are  ob- 
viously those  which  make  least  demands  upon 
the  digestive  powers  of  the  stomach. 

(b)  The  capal)ility  which  a  food  has  of  ab- 
sorption in  the  intestine  must  be  clearly  distin- 
guished from  its  digestibility  in  the  stomach. 
The  most  easily  digested  foods  are  by  no  means 
necessarily  those  which  are  most  completely 
absorbed  and  vice  versa.  The  following  table 
(chiefly  after  Rubncr)  shows  the  degree  to  which 
the  nutritive  constituents  of  some  typical  foods 
are  absorlied  : — 


Food. ; 

Pprci'utagt^  Uiiabsorbed. 

Dry  Sub- 
stance. 

Protpid. 

Fat. 

Carbo- 
hydrate. 

Rice  . 

4-1 

20-4 

0-9 

White  Bread 

4-2 

21-8 

1-1 

Macaroni 

4-3 

17-1 

1-2 

Boiled  Beef. 

4-9 

2-6 

Roast     ,,  . 

5-3 

2-6 

Eggs  . 

5-2 

2-6 

4-4 

Milk  . 

8-8 

7-1 

5-3 

Cheese 

6-4 

3-3 

5-2 

Maize  . 

6-7 

15-5 

3-2 

Peas  . 

9-1 

17-5 

3-6 

Whole  Meal  Bread 

13-1 

36-7 

7-9 

Potatoes  (Mashed) 

9-4 

30-5 

7-4 

Cabbage 

14-9 

18-5 

15-4 

Carrots 

20-7 

39-0 

18-2 

It  will  be  observed  (1)  that  the  carbohydrates 
and  fats  are  much  more  completely  absorlied 
than  the  proteids — indeed,  it  may  be  said  that 
tlie  fat  of  the  diet  is  absorbed  almost  entirely, 
while  the  only  foods  in  which  there  is  any 
appreciable  loss  of  carbohydrates  are  green 
vegetables  and,  to  a  less  extent,  the  pulses ; 
(2)  that  vegetable  proteids  are  not  nearly  so 
well  absorbed  as  those  of  animal  origin.  It 
must  not  be  supposed  that  it  is  desirable  that  a 
food  should  be  completely  absorbed  into  the 
lilood.  The  contrary  is  the  case.  The  intestine 
demands  a  certain  amount  of  insoluble  residue 
or  "ballast"  to  serve  as  a  stimulus  to  its  peri- 
stalsis. Hence  the  advisability  of  selecting 
foods  which  leave  a  considerable  residue  for 
cases  of  constipation,  and  of  those  which  are 
very  completely  absorbed  in  cases  of  diarrhoia. 


A  study  of  the  table  will  be  of  assistance  in 
making  such  a  selection. 

(3)  A  good  food  must  not  only  contain  a  high 
percentage  of  nutrients,  and  be  easily  digested 
and  well  absorbed  ;  it  must  also  l)c  cheap.  One 
may  best  arrive  at  the  relative  economic  value 
of  a  food  by  calculating  either  the  total  number 
of  Calories  or  the  amount  of  building  material 
obtained  in  it  for  a  given  sum.  Thus  one  finds, 
proceeding  on  the  first  plan,  that  a  shilling's 
worth  of — 


Wheat  flour  yields 

13,782  Calories. 

Oatmeal  ,, 

9,189 

Potatoes  ,, 

7,689 

Beans  ,, 

7,630 

Fat  salt  pork  ,, 

6,825 

Sugar              , , 

6,292 

Margarine        , , 

6,164  ,, 

Cheese  ,, 

3,642 

Butter 

3,082 

Milk 

2,178 

Leg  of  imittou ,, 

1,076 

Sirloin  of  beef  ,, 

870 

Eggs 

768 

Cod-tish 

656 

[f  the  amount  of  proteid  obtained  be  taken 
as  the  standard,  one  gets  such  results  as  these  : 
1  lb.  of  proteid  in  peas  costs  7d. ;  oatmeal,  7kl. ; 
bread,  Is.  6d.  ;  milk,  2s.  2d.  ;  beef,  2s.  8d. 

A  glance  at  the  tables  will  show-  that  both  as 
regards  the  total  number  of  Calories  yielded 
and  the  amount  of  building  material  obtained, 
the  vegetable  foods  are  very  superior  to  animal 
products.  Amongst  the  cheapest  of  the  latter 
in  both  respects  are  cheese  and  milk. 

It  must  be  clearly  realised  that  the  maxim 
"  cheap  and  nasty "  does  not  apply  to  foods. 
High  price  and  high  nutritive  value  are  not 
synonymous.  The  price  of  a  food  in  the 
market  is  determined  more  by  such  considera- 
tions as  flavour  and  rarity  than  by  chemical 
composition  or  digestibility.  Thus  a  pound  of 
cod  at  threepence  yields  just  as  much  nourish- 
ment as  a  similar  quantity  of  sole  at  eighteen- 
pence ;  and  common  arrowroot  at  fourpence  is 
of  the  same  chemical  and  physiological  value  as 
Bermuda  at  two  shillings. 

AxDiAi,  Foods 

1.  Jleat. — The  flesh  of  animals,  which  con- 
stitutes meat,  consists  of  muscle  fibres  held 
together  by  connective  tissue.  The  fibres  vary- 
in  length  and  thickness.  If  they  are  long  and 
coarse,  as  in  the  leg  of  a  crab,  the  meat  is  less 
easily  digested  than  when  the  fibres  are  shorter 
and  more  delicate,  as  in  the  breast  of  a  chicken. 
The  fibres  contain  the  muscle  plasma,  or  "juice 
of  the  meat,  the  chief  ingredients  of  which  are 
water,  the  proteid  called  myosin,  a  certain 
amount  of  haemoglobin,  certain  "  extractive " 
bodies,  the  best  known  being  creatin,  and  some 
mineral  salts,  chiefly  compoimds  of  potassium 
and  phosphoric  acid.  Rigor  mortis  is  due  to 
clotting  of  the  myosin,  and  meat  in  that  condi- 
tion is  tough.    By  and  by  acids  are  developed 
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ill  the  meat  which  soften  tlie  myosin,  and  the 
meat  becomes  tender  again.  Meat  should  there- 
fore be  eaten  either  before  rigor  mortis  has 
supervened  or  after  it  lias  passed  off. 

The  connective  tissue  of  the  meat  consists  of 
the  substance  called  "  collagen,"  which  is  con- 
verted into  gelatine  by  boiling.  The  connective 
tissue  is  more  abundant  in  old  than  in  young- 
animals,  and  the  flesh  of  the  former  requires 
more  cooking  to  convert  the  connective  tissue 
into  gelatine  than  that  of  the  latter  does.  Em- 
bedded in  the  connective  tissue  is  a  certain 
amount  of  fat.  In  some  kinds  of  meat,  such  as 
pork,  the  fat  is  abundant ;  in  others,  sucli  as 
partridge  and  chicken,  it  is  almost  absent.  In 
swimming  birds,  such  as  the  duck  and  goose, 
too,  the  amount  of  fat  between  the  fibres  is 
relatively  large.  Fat  so  placed  tends  to  hinder 
the  access  of  the  digestive  juices  to  the  fibres, 
and  impairs  the  digestibility  of  the  meat.  It  is 
well  to  forbid  such  meats  to  the  dyspeptic.  The 
chemical  composition  of  the  whole  of  the  meat 
taken  together  is  approximately  this  : — 


Water. 

Nitrogenous 
Matter. 

Fat 

Mineral' 
Matter,  i 

Lean  . 

76-5 

21 

1-5 

1 

Medium 

73-0 

20-5 

5-5 

1 

Fat  . 

53-0 

17 

29-0 

1 

It  will  be  observed  that  the  fatter  the  meat 
the  poorer  it  is  in  water.  Fat  and  water  are  to 
a  large  extent  mutually  replaceable.  Roughly 
speaking,  three-fourths  of  ordinary  meat  consist 
of  water.  Of  the  nitrogenous  matter,  about  1 
per  cent  consists  of  "  extractives,"  and  2  to  3 
per  cent  of  albuminoids,  such  as  collagen ;  the 
rest  consists  of  proteid. 

The  objects  of  cooking  meat  are  (1)  to  develop 
its  flavour ;  (2)  to  improve  its  appearance  by 
destroying  its  red  colouring  matter ;  (3)  to 
sterilise  it  and  so  increase  its  keeping  properties, 
and  diminish  the  risk  of  infection  by  any  disease 
germs  or  parasites  which  it  may  contain.  The 
principles  to  be  observed  in  carrying  out  these 
objects  are — (1)  to  heat  the  meat  to  a  tempera- 
ture sufiicient  to  sterilise  it,  and  destroy  its  red 
colouring  matter  without  over- coagulating  its 
proteid  ;  (2)  to  convert  all  tlie  connective  tissue 
as  far  as  possible  into  gelatine;  (3)  to  eff'ect 
these  changes  without  removing  from  the  meat 
any  of  the  "  extractive  "  matter  to  which  it  owes 
its  flavour.  In  carrying  out  the  first  principle, 
it  should  be  borne  in  mind  that  the  red  colour- 
ing matter  of  meat  is  destroyed,  and  the  proteid 
coagulated,  at  a  temperature  of  170°  Fahr.,  and 
that  to  go  above  this  simply  tends  to  harden 
the  meat  by  over-coagulation.  In  striving  as 
far  as  possible  to  convert  all  the  connective 
tissue  into  gelatine,  one  must  remember  that 


meat  is  a  bad  conductor,  and  therefore  the  heat 
should  be  applied  to  it  slowly,  and  given  plenty 
of  time  to  act  upon  the  collagen.  The  third 
object — the  conservation  of  the  flavouring  in- 
gredients of  the  meat — is  to  be  achieved  by 
"  sealing  up  "  the  meat  by  a  brief  exposure  of 
the  surface  to  a  temperature  sufficient  to  sud- 
denly coagulate  all  the  superficial  layers  of 
proteid,  and  so  prevent  the  subsequent  escape 
of  the  extractives.  The  methods  by  which  these 
principles  are  successfully  carried  out  in  practice 
are  described  in  the  article  on  "Invalid  Cookery," 
but  it  may  be  pointed  out  here  that  they  are 
best  attained  by  heating  the  meat  (after  the 
preliminary  sealing)  for  a  long  time  to  a  tem- 
perature not  exceeding  170"  Fahr.,  and  that  the 
method  of  stewing  or  braising  is  more  in  accord 
with  correct  principles  of  cookery  than  any  other. 

The  digestibility  of  meat  is  not  improved  by 
any  method  of  cooking.  Indeed,  it  may  be  laid 
down  as  a  general  rule,  to  which  there  are  few 
exceptions,  that  cooking  diminishes  the  digesti- 
bility of  animal  foods  and  increases  that  of 
vegetable  products.  The  truth  of  this  as  re- 
gards meat  is  borne  out  by  the  following  obser- 
vations of  Jessen  : — • 
3^  oz.  of  raw  beef  are  digestedjn  2  hours. 

,,       half-boiled  beef  are  digested  in  '1\  hours. 

,,       wholly  boiled  beef  are  digested  in  3  hours. 

,,       half-roasted  beef  are  digested  in  3  hours. 

,,       wholly  roasted  beef  are  digested  in  4  hours. 

,,       raw  mutton  are  digested  in  2  hours. 

,,       raw  veal  are  digested  in  1\  hours. 

,,       raw  pork  are  digested  in  3  hours. 

As  has  already  been  pointed  out,  meat  is 
absorbed  in  the  intestine  very  completely,  only 
about  5  per  cent  of  its  dry  matter  being  left 
behind. 

The  ease  of  digestion  of  raw  meat  and  the 
smallness  of  the  residue  which  it  leaves  in  the 
intestine  render  it  a  food  of  special  value  in  the 
treatment  of  certain  alTections  of  the  stomach 
and  bowels.  It  is  best  prepared  by  scraping 
the  fibres  away  from  connective  tissue  which 
holds  them  together  by  means  of  the  back  of  a 
knife.  The  pulp  so  prepared  may  either  be 
administered  in  the  form  of  a  sandwich,  or,  if 
that  is  inadmissible,  it  may  be  stirred  into  a 
small  quantity  of  beef  tea.  Celery  salt  is  a 
useful  flavourer.  Cakes  of  such  beef  -  pulp, 
lightly  browned  on  the  surface,  form  the  basis 
of  the  "  Salisbury  "  cure. 

The  composition  of  some  of  the  internal 
organs  of  animals  used  as  food  is  as  follows  : — 


.  Water. 

Nitrogenous 
Matter. 

Fat. 

Kidney 

76-7 

16-9 

4-8 

Liver  . 

69-8 

21-6 

5-4 

Heart  . 

62-6 

16-0 

20-4 

Lung  . 

79-7 

16-1 

3-2 

Sweetbread  . 

70-0 

28-0 

0-2 

Tripe  . 

74-6 

16-4 

8-6 

DIET 


357 


Owing  to  their  dense  structure,  kidney,  liver, 
and  heart  are  difficult  of  digestion.  Tlio  lungs 
contain  a  large  amount  of  indigestible  elastic 
tissue.  Blood  is  also  sometimes  used  as  food, 
hut  it  contains  only  18-23  per  cent  of  solids, 
and  is  not  well  absorbed.  The  presence  of 
much  nucleo-proteid  in  all  of  the  above  organs, 
except  the  heart  and  tripe,  makes  it  prudent 
for  the  gouty  to  avoid  their  use,  seeing  that 
nucleo-proteid  is  a  source  of  uric  acid. 

Jellies  are  derived  from  gelatine  produced 
by  boiling  the  collagen  of  connective  tissue. 
Young  tissues,  e.g.  calves'  feet,  are  the  most 
abundant  source.  Isinglass  is  a  pure  form  of 
gelatine  derived  from  the  swim-bladder  of  the 
sturgeon,  but  it  is  rather  expensive,  and  does  not 
really  go  farther  than  ordinary  gelatine.  Com- 
mercial gelatines  {e.g.  Nelson's  or  Cox's)  are  as 
good  as  any  other  for  feeding  the  sick.  The 
nutritive  value  of  jelly  is  considerable.  Six 
ounces  (a  large  helping)  of  good  jelly  yields 
1|  oz.  of  solids,  of  which  about  one -half  is 
gelatine,  the  rest  being  sugar.  This  must  be 
remembered  in  ordering  jelly  for  diabetics. 
Gelatine  being  the  best  "  proteid-sparer,"  jelly 
is  an  admirable  food  for  febrile  patients. 

The  "extractives"  of  meat  are  the  main 
constituent  of  soups  and  heef  extracts.  The 
physiological  actioii  of  these  extractives  may  be 
stated  thus :  —  (1)  They  yield  no  potential 
energy,  and  are  therefore  not  foods.  (2)  They 
have  no  power  of  increasing  the  rate  or  force  of 
the  heart.  Their  "stimulating"  effect  on  the 
circulation  is  to  be  attril)uted  to  the  hot  water 
with  which  they  are  taken.  (3)  It  is  doubtful 
if  they  have  any  stimulating  action  on  the 
nervous  system,  but  they  appear  to  remove  the 
feeling  of  fatigue.  (4)  They  taste  and  smell 
agreeably,  and  are,  therefore,  powerful  aids  to 
digestion  by  helping  to  call  forth  a  secretion  of 
gastric  juice.  (5)  When  taken  in  excess  they 
are  apt  to  excite  diarrhoea. 

Hence  clear  soups,  which  consist  of  a  solution 
of  the  extractives,  have  no  nutritive  value,  but 
are  useful  at  the  beginning  of  a  meal.  The 
same  may  be  said  of  beef-tea  as  ordinarily  pre- 
pared. The  following  is  the  latest  anal3'sis  of 
Liebig's  extract  (Kemmcrich) : — Water,  18  per 
cent ;  proteids  and  gelatine,  30  per  cent ;  ex- 
tractives, 25  per  cent ;  mineral  matter,  20  per 
cent ;  ether  extract,  7  per  cent. 

It  will  be  observed  that  it  contains  a  con- 
siderable amount  of  soluble  proteid,  but  as  a 
teaspoonful  of  it  only  weighs  5  grms.  it  can 
never  be  taken  in  sufficient  quantity  to  be  of  real 
value  as  a  food.  The  same  may  be  said  of  those 
preparations,  e.g.  Bovril,  to  which  some  of  the 
powdered  fibre  of  meat  has  been  added.  The 
large  amount  of  salts  which  beef  extracts  contain 
is  of  very  doulitful  advantage,  for  there  is  no 
proof  that  the  demand  for  salts  is  increased  in 
fevers,  or  that  the  mineral  matter  so  supplied 
can  be  made  any  use  of. 


lieef  Juices  are  prejoarations  which  contain  the 
coagulable  proteid  of  meat.  The  method  of 
making  raw  beef  juice  is  described  elsewhere. 
It  usually  contains  about  5  per  cent  of  proteid. 
The  junount  in  commercial  beef  juices  varies 
from  20  per  cent  or  more  {e.g.  Vitalia)  to  con- 
siderably less  than  5  per  cent  {e.g.  Valentine's), 
but  the  majority  do  not  contain  much  more 
coagulable  proteid  than  the  home-made  article. 
The  large  amount  of  extractives  and  mineral 
matter  in  the  commercial  juices  is  a  positive 
disadvantage,  as  it  renders  it  impossiljlc  to 
administer  them  in  any  considerable  qiumtity ; 
for  that  reason  home-made  juice  is  to  be  pre- 
ferred. Beef  jiiice  is  sometimes  a  usefid  article 
of  diet  in  diarrhoea  (especially  in  children),  but 
it  is  difficult  to  administer  anything  like  an 
adequate  supply  of  nutriment  in  that  form 
alone. 

Fish. — There  are  two  classes  of  fish — fat  and 
lean.  Lean  fish  is  such  as  contains  less  than 
2  per  cent  of  fat  {e.g.  sole,  flounder,  whiting, 
haddock,  cod,  and  trout).  Of  the  fat  fishes, 
mullet,  halibut,  and  mackerel  contain  from 
2-5  per  cent  of  fat ;  the  salmon,  turbot,  herring, 
and  eel  contain  more  than  5  per  cent.  The  fat 
fishes  are  about  equal  in  nutritive  value  to  a 
similar  weight  of  moderately  fat  beef ;  the  lean 
fishes  are  poorer  in  nutrients  than  beef,  and 
contain  relatively  more  water  and  gelatine.  All 
fish  is  poorer  in  "  extractives  "  than  meat,  and 
for  this  reason  fish  is  a  less  stimulating  form  of 
food  than  meat,  and  is  sometimes  preferable  to 
the  latter  in  some  diseases,  e.g.  epilepsy.  Lean 
fish  is  usually  easily  digested  owing  to  the  short- 
ness of  its  fibres  and  the  absence  of  fat ;  for  this 
reason  it  is  suited  to  invalids.  Fat  fish  is 
difficult  to  digest,  and  the  oil  in  it  is  apt  to 
become  rancid  and  irritate  the  stomach.  It 
should  be  avoided  by  dyspeptics.  The  belief 
that  fish  contains  much  phosphorus,  and  is, 
therefore,  peculiarly  suited  to  brain  workers,  is 
entirely  unfounded. 

Allied  to  fish  are  lobsters,  crabs,  and  oysters. 
These  have  the  following  composition  : — 

LoliMcr  Olid  Crab. 

Flpsh.  Body. 

Nitrogenous  mattur  ....      19-17  12-14 

Fat  1-17  1-14 

Water  76-6  84-31 

OyUcr. 

Nitrogenous  matter  .       .       .       .       .       .  (3-2 

Fat   1-2 

Carbohydrate    .       .        .        .       .        -       .  -3-7 

Ash   2-0 

Water   86-9 

The  coarseness  of  the  muscle  fibres  in  tiie 
flesh  of  the  lobster  and  crab  makes  the  limbs  of 
these  animals  very  difficult  of  digestion,  Haw 
oysters  are  easily  digested,  but  of  low  nutritive 
value  owing  to  the  high  percentage  of  water. 
The  nature  of  the  carbohydrate  material  which 
they  contain  is  doubtful. 
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Milk  and  its  Products. — Cow's  milk  lias  the 
following  approximate  composition  : — 

Water     .       .       .       .  87  to  88  per  cent. 

Proteid    .       .       .       .  2  to  3 

Fat   3-Vto4*  „ 

Sugar   4  to  5 

Mineral  matter       .       .  07         , , 

It  fluctuates  so  greatly  in  composition,  however, 
that  one  does  not  know  within  30  j^er  cent  how 
much  nourishment  he  is  ordering  in  prescribing 
a  given  quantity  of  milk  to  a  patient  daily.  Fat 
is  the  most  variable  element  of  all,  and  is  usually 
taken  as  the  criterion  by  which  to  judge  milk. 
Good  milk  should  contain  4  per  cent. 

The  proteids  of  milk  are  caseinogen  and  lactal- 
bumin,  there  being  about  one  part  of  the  former 
to  seven  of  the  latter  in  the  milk  of  the  cow. 
Caseinogen  is  a  pseudo-nucleoalbumin.  It  yields 
no  uric  acid  bodies,  and  no  sugar  on  hydrolysis. 
This  gives  it  a  special  value  in  gout  and  diabetes. 
Pure  caseinogen  is  now  prepai-ed  in  the  form  of 
a  flour  (by  the  Protene  Co.),  and  used  in  the 
preparation  of  diabetic  bread  and  biscuits. 
"  Nutrose "  is  caseinogen  rendered  soluble  by 
being  combined  with  soda. 

The  sugar  of  milk  or  lactose  has  the  advan- 
tage of  not  being  very  sweet.  It  may  thus  be 
added  to  milk  and  other  liquids,  e.g.  lemonade, 
to  increase  their  nutritive  value.  Such  addition 
is  useful  in  the  case  of  patients  who  are  suff'ering 
from  acute  disease  and  are  unable  to  swallow 
large  quantities  of  nourishment.  It  is  not 
fermented  by  yeasts,  and  may  therefoi'e  be  of 
no  use  in  cases  of  dilated  stomach,  but  is  readily 
changed  into  lactic  acid  by  certain  micro- 
organisms, and  in  that  form  is  a  common  cause 
of  diarrhoea  in  infancy. 

The  chief  mineral  matter  in  milk  is  calcium, 
one  litre  of  it  containing  about  a  gramme  and 
a  half  of  lime.  Some  of  the  calcium  is  combined 
with  citric  acid,  the  rest  occurs  as  phosphate. 
Milk  contains  very  little  iron,  four  or  five  pints 
being  required  to  yield  the  amoinit  of  iron  (10 
milligrammes)  required  daily. 

The  germs  which  are  so  apt  to  be  contained 
in  milk  can  most  easily  be  killed  by  boiling. 
Pasteurisation — which  consists  in  keeping  the 
milk  at  a  temperature  of  70°  Cent,  for  twenty 
minutes — is  sufficient  to  kill  most  disease  germs, 
but  does  not  destroy  all  spores  nor  the  lactic- 
acid  producing  bacteria.  It  has  the  advantage 
of  not  affecting  the  taste  of  the  milk.  It  may  be 
carried  out  by  placing  the  milk  in  stoppered 
bottles,  and  setting  these  in  a  deep  sauce- 
pan of  water  heated  to  the  necessary  tempera- 
ture. 

The  digestibility  of  milk  is  interfered  with  by 
the  dense  clot  which  it  forms  in  the  stomach. 
The  density  of  the  clot  depends  on  (1)  the 
amount  of  the  casein ;  (2)  the  degree  of  acidity 
of  the  stomach  contents ;  (3)  the  quantity  of  lime 
salts  present.    AH  of  these  factors  have  their 


influence  lessened  by  dilution.  Water  may  be 
employed  for  the  purpose,  but  barley-water  or 
lime-water  is  better.  The  former  acts  me- 
chanically by  entangling  the  particles  of  casein. 
Lime-water  seems  to  have  a  specific  power  of 
preventing  clotting  apart  from  its  alkalinity. 
One  part  to  two  of  milk  is  sufficient  to  ensure  a 
loose  clot. 

A  pint  of  raw  milk  remains  about  3-|  hours  in 
the  stomach,  sour  or  skimmed  milk  about  3 
hours,  and  boiled  milk  about  4  hours. 

Milk  is  not  very  completely  absorbed.  When 
it  constitutes  the  sole  diet  only  about  90  per 
cent  of  its  potential  energy  is  really  available. 
Thus  it  leaves  a  larger  residue  in  the  intestine 
than  many  other  foods  (see  Table,  p.  355). 
Children  absorb  it  better  than  adults.  Boiled 
milk  is  not  quite  so  well  absorbed  as  raw.  The 
nutritive  value  of  milk  is  high,  but  about  9 
pints  of  it  would  be  required  daily  by  a  man 
doing  moderate  work  ;  4  to  5  pints,  however, 
are  sufficient  to  maintain  the  nuti-ition  of  a  sick 
person  lying  in  bed.  It  contains  too  much 
water  and  too  much  proteid  and  fat  in  propor- 
tion to  its  carbohydrate,  and  is  too  expen- 
sive to  justify  one  in  regarding  it  as  a  perfect 
food. 

Cream  contains  relatively  much  more  fat  than 
milk,  but  the  actual  amount  varies  greatly  from 
12  or  15  per  cent  in  ordinary  cream,  up  to  40 
per  cent  or  more  in  thick  or  separated  cream. 
It  contains  as  much  sugar  and  proteid  as  a 
similar  quantity  of  milk. 

Butter  has  about  80  per  cent  of  fat  and  a 
small  amount  of  proteid,  the  remainder  being 
water.  Margarine,  which  is  made  from  the 
more  oily  constituents  of  animal  fat,  has  almost 
the  same  chemical  composition,  and  is  practically 
equal  to  butter  in  nutritive  value. 

Koumiss  is  produced  from  mare's  milk  by  a 
combined  lactic  and  vinous  fermentation. 

Kephir  is  a  similar  product  prepared  from  the 
milk  of  the  cow.  In  both  the  caseinogen  is 
thrown  down  in  a  finely  flocculent,  and  therefore 
easily  digested,  form,  and  is  also  partly  peptonised ; 
most  of  the  sugar  is  converted  into  lactic  acid, 
and  a  small  amount  of  alcohol  and  a  large  pro- 
portion of  carbonic  acid  gas  produced.  Three 
and  a  half  quarts  (a  daily  allowance)  of  koumiss 
yield  140  gms.  of  proteid,  80  of  fat,  and  140  of 
sugar,  with  a  combined  fuel  value  of  1918  Calories. 
These  preparations  present  milk  in  its  most  easily 
digested  form,  and  owing  to  the  destruction  of 
much  of  the  lactose,  are  better  in  some  cases  of 
diabetes  than  ordinary  milk. 

Cheese  consists  of  the  casein  and  fat  of  milk, 
modified  by  the  growth  in  it  of  various  micro- 
organisms, to  the  bye-pi'oducts  produced  by 
which  the  diff'erent  varieties  of  cheese  owe  their 
distinctive  flavour.  The  composition  of  the 
common  cheeses  is  shown  in  the  following 
table  : — - 
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Composition  of  Cheeses 


Water. 

Protpi<l. 

Fat. 

Ash. 

AvPragi'  Cost 
per  lb. 

Real  Cost  of 

1  lb. 
Xiitriment. 

s.  </. 

s.  d. 

American 

26-9 

32-9 

31 

4-5 

0  6 

0  81 

Caniembert  . 

48-6 

21-0 

21-7 

4-4 

7d.  each. 

1  Vi 

Cheddar 

31-9 

33-4 

26-8 

3-9 

0  9i 

1  2 

Cheshire 

3u  '2 

29-4 

30-7 

4-3 

0  9| 

1  2 

Cream  . 

32-0 

8-6 

35-9 

1-5 

Dutch  . 

32-9 

30-8 

17-8 

6-3 

o"'7 

0  lOf 

Gloucester 

31-9 

36-7 

24-7 

4-4 

0  9i 

1  2 

Gorgonzola 

39-2 

25-9 

26-9 

4-7 

0  9' 

1  3 

Gruyere 

34-1 

31-5 

28-2 

4-0 

0  10 

1  3 

Parmesan 

30-0 

43-8 

16-5 

5-9 

0  in, 

1  4| 

Roquefort 

25-1 

34-8 

31  ••5 

5-5 

1  1.', 

1  (! 

Stilton  . 

27-6 

23-9 

38-9 

3-1 

1  2 

1  7 

'  These  figures  are  constructeil  by  taking  the  averages  of  the  analyses  coHecteil 
liy  Pearmaiu  ami  Moor.     Prices  are  those  of  the  stores. 

Cheese  is  a  condensed  and  cheap  form  of  animal 
food  of  high  nutritive  value,  and  specially 
adapted  to  supplement  deficiency  of  proteid  in 
the  diet.  Its  density  and  richness  in  fat,  liow- 
ever,  render  it  difficult  of  digestion.  This 
difficulty  is  best  overcome  by  dissolving  the 
cheese  and  then  mixing  it  with  some  cereal 
food,  e.g.  macaroni.  Solution  can  easily  be 
brought  about  by  adding  to  every  quarter 
poimd  of  the  grated  cheese  as  much  bicarbonate 
of  potash  as  will  lie  on  a  threepenny  piece,  and 
stirring  the  whole  with  a  little  warm  water  or 
milk.  The  absorption  of  clieese  in  tiie  intestine 
is  fully  equal  to  that  of  meat. 

Egos. — An  ordinary  hen's  egg  weighs  about 
2  ounces,  of  which  about  12  per  cent  consists  of 
shell,  58  per  cent  of  white,  and  30  per  cent  of  yolk. 
The  shell  consists  of  carbonate  of  lime.  The  white 
and  yolk  have  the  following  composition  : — 

WatiT.         Proteiil.  Fat.  Asli. 

White  .       .        8.T-7  12-6  0'2.5  0'59 

Volk    .       .       50-9  16-2  31-75  I'Og 

The  white  consists  of  a  solution  of  variotis 
proteids,  the  chief  of  which  is  egg  albumen. 
Some,  at  least,  of  tliese  yield  a  reducing  sugar 
on  hydrolysis. 

The  yolk  contains  a  large  amomit  of  emulsified 
fat  and  a  considerable  proportion  of  lecithin.  It 
contains  also  other  organic  compounds  of  phos- 
phorus, amongst  them  a  nucleo-proteid  and  an 
organic  compound  of  iron.  Indeed,  yolk  of  egg 
is  one  of  the  richest  food  soiirces  of  iron  that  we 
possess.  The  fact  that  it  contains  so  much  fat 
and  organic  phosphorus  seems  to  make  yolk  of 
egg  of  peculiar  use  to  growing  animals,  and 
explains  its  value  in  the  diet  of  children. 

Experiments  on  their  digestibility  have  shown 
tiiat  two  lightly-boiled  eggs  remain  in  the  stomach 
about  If  liours.  If  taken  raw  they  remain 
rather  longer,  and  raw  eggs  are  not  really  more 
digestible  than  those  wiiich  have  been  hglitly 
cooked.  Hard-boiled  eggs  remain  about  three 
hours.    The  absorption  of  eggs  in  the  intestine 


is  very  conqjlete,  only  about  5 
per  cent  of  residue  being  left. 
Hence  eggs  may  be  safely 
ordered  in  diarrhoea. 

The  nutriti^■c  value  of  one 
egg  is  equal  to  that  of  al)Out 
half  a  tumblerful  of  milk. 
The  potential  energy  yielded 
amounts  to  70  Calories.  Twenty 
eggs  are  required  to  supply 
the  amount  of  proteid  required 
daily. 

Vegetable  Foods 

The  vegetable  foods  are  dis- 
tinguished from  animal  foods 
mainly  by  containing  much 
morecarboli3'drate  and  consider- 
ably less  proteid.  The  carbo- 
hydrate is  chieiiy  in  tlie  form  of 
starch,  although  some  vegetable  foods,  e.r/.  fruits, 
contain  sugar  instead.  The  proteids  met  wixh 
Ijelong  mostly  to  the  globulin  class,  and  contain 
less  carbon  and  more  nitrogen  than  animal  pro- 
teids, which  is  said  to  give  them  a  lower  nutritive 
value.  The  comparative  jjoverty  of  vegetable 
foods  in  proteid  renders  it  difficult  to  obtain  a 
sufficient  supply  of  nitrogen  fi'om  them  alone 
unless  a  large  quantity  is  eaten,  and  the  con- 
sumption of  vegetable  foods  in  quantity  is  in- 
convenient owing  to  their  bulk.  Tliis  bulkiness 
is  due  to  the  fact  that  most  vegetable  foods 
contain  much  cellulose  and  much  water,  for 
even  the  dry  vegetable  foods,  e.cj.  the  cereals 
and  pulses,  take  up  much  water  in  process  of 
l)eing  cooked.  Hence  the  pure  vegetarian  has 
to  choose  between  living  on  a  minimum  of  pro- 
teid or  consuming  siich  a  biilk  of  food  as  throws 
a  considerable  strain  on  the  stomach  and  bowels. 
The  adoption  of  the  former  alternative  seems  to 
diminish  one's  energy,  as  distinct  from  muscular 
sti'ength,  and  to  lower  one's  power  of  resistance 
to  disease  ;  while  the  latter  course  is  apt  to 
culminate  in  disorders  of  digestion.  The  dis- 
advantages of  a  ptu'oly  vegetalile  diet  are  in- 
creased by  the  inaliility  of  the  intestines  to 
absoi'li  large  qaiantities  of  vegetable  proteid,  as 
already  pointed  out,  unless  presented  in  very 
special  forms.  On  the  other  liand,  their  com- 
parative poverty  in  nitrogen  adapts  the  vegetalile 
foods  for  use  in  chronic  renal  disease  and  in 
gout,  while  their  bulkiness  is  of  value  in  habitual 
constipation  by  stimulating  peristalsis,  and  in 
obesity  by  affording  a  maximum  of  quantity 
with  a  minimum  of  nutritive  material. 

The  vegetable  foods  may  be  divided  into  the 
following  classes  : — 

1.  Cereals.  —  The  composition  of  tlie  nm^t 
generally  used  of  these  is  as  follows  : — 
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Composition  of  Cereals^ 


'  The  table  represents  the  composition  of  the  cereals  in  their 
crurie  form.  The  ifigures  are  (compiled  from  a  vast  number  of 
analyses,  tlie  data  contained  in  the  report  on  the  composition  of 
the  cereals  exhibited  at  the  Columbian  Exposition  being  freely 
used  (U.S.  Bull.  45).  The  proteid  lias  been  calculated  from  the 
nitrogen,  using  the  factor  6"7  for  all  except  barley,  maize,  and 
buckwheat,  where  the  factor  6  was  employed. 


Composition  of  Products  derived  from 
Cereals 


6  ^ 

'c 

d 

Is 

p 

1 

a  -jj 

^% 

6 

Wheat  Meal  . 

12-1 

12-9 

1-9 

70-3 

1-6 

1-2 

Fine  Wheat  Flour  . 

13-0 

9-5 

0-8 

75-3 

0-7 

0-7 

Oatmeal  .... 

7-2 

14-2 

7-3 

65-9 

3-5 

1-9 

Rolled  Oats  . 

7 '2 

15-4 

7-2 

64-8 

3-5 

1-9 

Barley  Meal  . 

11-9 

10-0 

2-2 

71 -.5 

1-8 

2'C 

Pearl  Barley  . 

12-7 

7-4 

1-2 

76-7 

0-8 

1-2 

Coarse  Rye  Flour  . 

11-4 

15-3 

2-1 

66-7 

2-3 

2-2 

Finest  ,, 

11-2 

6-7 

0-9 

80-0 

0-8 

0-4 

Com  Meal 

11-4 

8-5 

4-6 

72 -S 

1-4 

1-3 

„    (fine)  . 
Buckwheat  Flour  . 

12-5 

6-8 

1-3 

78-0 

0-8 

0-6 

14-0 

7-1 

1-2 

75-9 

0-6 

1-2 

Rizine  (flaked  rice) 

11-7 

7-9 

0-5 

79-5 

0-4 

Of  these  wheat  is  mainly  used  in  Europe, 
maize  in  America,  and  rice  in  the  East.  Maize 
is  superior  to  wheat  in  fatty  material,  while  rice 
is  characterised  by  its  small  proportion  of  both 
proteid  and  fat.  Oats  are  about  equal  to  maize 
in  fat,  and  superior  to  wheat  in  proteid,  and  rank 
as  the  most  nutritive  of  all  cereals.  A  plateful 
of  porridge  is  equal  in  nutritive  value  to  three 
slices  of  bread.  The  chief  product  of  wheat  is, 
of  course,  bread.  The  following  is  the  average 
■composition  of  white  and  whole  meal  bread 
respectively : — 


White. 

Whole  meal 

Water  . 

39 

45 

Proteid 

6-5 

6-3 

Fat      .       .  . 

1 

1-2 

Carbohydrates 

51-5 

45-3 

Mineral  matter 

1 

1-2 

The  greater  moistness  of  whole  meal  bread 
causes  it  to  be  hardly  at  all  superior  to  white 
bread  chemically,  while  physiologically  it  is 
found  to  be  not  so  well  absorbed.  It  is  there- 
fore on  no  account  to  be  preferred  to  white 
bread  for  ordinary  use,  though  it  is  of  value  in 
cases  of  constipation.  On  the  other  hand,  breads 
such  as  Hovis,  which  contain  a  large  proportion 
of  wheat  germ,  are  peculiarly  rich  in  proteid. 


of  which  they  may  contain  as  much  as  9  per 
cent. 

Biscuits,  being  almost  free  from  water,  are 
more  nourishing  than  bread,  three  pounds  of 
the  former  being  equal  to  five  pounds  of  the 
latter.    Thej  are  also  very  easily  digested. 

Semolina  is  prepared  from  the  central  parts 
of  hard  wheat.  It  contains  10-6  per  cent 
proteid. 

Macaroni  and  vermicelli,  which  are  prepared 
from  good  wheat  flour  by  mixing  into  dough 
and  then  drying,  have  a  similar  composition. 

Hominy  consists  of  split  maize  and  resembles 
the  latter  in  its  constituents,  but  has  only  \  per 
cent  of  fat.  Cornflour  consists  of  practically 
pure  starch  prepared  from  maize. 

2.  The  Pulses  have  the  following  composi- 
tion : — 

Composition  of  Pulses 
{From  the  Means  of  many  Analyses) 


They  are  richer  in  nitrogen  than  any  other 
vegetable  foods.  This  they  owe  to  the  presence 
of  a  vegetable  proteid  called  legumin  or  vege- 
table casein.  Legumin  forms  insoluble  com- 
pounds with  lime  salts,  which  is  the  explanation 
of  the  advantage  of  cooking  the  jjulses  in  soft 
water. 

The  pulses  are  somewhat  difficult  of  digestion 
in  the  stomach,  and  are  apt  to  produce  a  feeling 
of  repletion,  even  in  small  amounts.  In  the 
intestiiie  they  are  prone  to  excite  flatulence 
owing  to  their  richness  in  sulphur.  Lentils 
have  least  tendency  in  this  direction.  As  a 
group  the  pulses  are  well  absorbed  provided 
they  be  given  in  a  state  of  fine  division. 

Soy  beans  and  pea-nuts  are  largely  used  in 
the  preparation  of  diabetic  foods  owing  to  their 
poverty  in  carbohydrates.  The  preparation 
Revalenta  Arabica  consists  mainly  of  Egyptian 
lentil  flour. 

3.  The  roots  and  tubers  consist  chiefly  of 
starch,  as  the  following  table  shows : — 


Wheat 
Oats 

(hulled) 
Barley 
Rye 
Maize 

Rice  (unhulled) 
„  (hulled)  . 
,,  (polished) 

Millet  . 

Buckwheat 


12-0 
10-0 
6-9 
12-3 
H-0 
12-5 
10-5 
12-0 
12-4 

12-  3 

13-  0 


11-0 
10-9 
13-0 
10-1 
10-2 
9-7 

6-  8 

7-  2 
6-9 

10-4 
10-2 


1-7 

4-  5 
8-1 

1-  9 

2-  3 

5-  4 

1-  6 

2-  0 
0-4 

3-  9 
2-2 


2-  2 
12-0 

1-  3 

3-  8 

2-  1 
2-0 
9-0 

1-  0 
0-4 

2-  9 
11-1 


1-  9 

3-  5 

2-  1 
2-4 
2-1 
1-5 

4-  0 

1-  0 
0-5 

2-  2 
2-2 


Water. 

3 
"S 

p 

£ 

Carbo- 
hydrates. 

Fat. 

Cellu- 
lose. 

Mineral 
Matter. 

Green  Peas  . 

78-1 

4-0 

16-0 

0-5 

0-5 

0-9 

Dried    „  . 

13-0 

21-0 

55-4 

1-8 

6-0 

2-6 

Lentils  .... 

11-7 

23-2 

58-4 

2-0 

2-0 

2-7 

Horse  Beans  (dry) 

13-1 

25-5 

50-9 

1-7 

5-5 

3-3 

Broad     lor  Windsor 

Beans  (dry) 

8-4 

26-4 

58-6 

2-0 

1-0 

3-6 

French    Beans  (Hari- 

cots Verts) 

89-5 

1-5 

7-3 

0-4 

0-6 

0-7 

Haricots  (H.  Blancs)  . 

11-7 

23-0 

55-8 

2-3 

4-0 

3 '2 

,,  (cooked) 

73-6 

4-4 

20-8 

0-5 

0-7 

(and  Cellu- 

lose) 

Scarlet  Runners 

(stewed)  . 

91-12 

1-7 

3-7 

0-3 

2-9 

0-3 

Soy  Beans  . 

11-0 

32-9 

28-7 

18-1 

4-4 

4-9 

,,  Bean  Flour  . 
Pea-Nuts 

9-3 

39-6 

28-2 

13-7 

4-0 

5-3 

8-3 

24-0 

17-0 

44-3 

4-5 

1-9 
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CoiirosiTioN  OF  Roots  and  Tubers 


Water. 

Proteid. 

Carbo- 
hydrates. 

Fat. 



Fibre. 

Asli. 

Extrac- 
tives. 

Potatoes  ..... 

76-7 

1-2 

19-1 

0-1 

0-6 

0-9 

1-4 

,,        (lioiled  ill  skill)  . 

73-8 

Carrots  ..... 

8-5 

0-5 

10-1 

0-3 

1-5 

0-9 

1-0 

,,  (cooked) 

93-4 

0-53 

3-39 

0-17 

1-8 

0-14 

Turnips  ..... 

90-3 

0-9 

5-0 

0-15 

1-8 

0-8 

1-1 

„  (cooked) 

97-25 

0-32 

0-65 

0-06 

1-2 

0-32 

Radi.slies  ..... 

90-8 

1-4 

4-6 

0-1 

... 

0-7 

Beetroots.  .... 

83'9 

0-5 

11  -0 ' 

0-1 

3-0 

0-9 

1  -0 

,,  (cooked) 

94-8 

0-44 

2-83 

0-06 

1-3 

0-3 

Parsnips  ..... 

80-1 

1-4 

14-1 

1-0 

2-1 

1-3 

,,  (cooked) 

97-28 

0-22 

1-46 

0-29 

0-72 

0-12 

Artichokes  .... 

79-8 

2-3 

14-5 

0-3 

2-0 

1-0 

,,  (cooked) 

91-6 

1-8 

4-6 

0-08 

0-9 

0-61 

Onions  ..... 

89-1 

1-6 

6-3 

0-3 

2-0 

0-6 

Sweet  Potatoes 

72-9 

1-6 

22-5 

0-5 

1-8 

0-7 

Yams  ..... 

79-6 

2-2 

15-3 

0-5 

0-9 

1-5 

^  10  per  cent  of  sugar. 

Of  tlie  small  amount  of  nitrogenous  material 
which  they  do  contain  a  large  proportion  is  in 
the  form  of  amido-bodies  of  little  or  no  nutritive 
value.  Hence  they  are  too  poor  both  in  proteid 
and  in  fat  to  be  fitted  to  constitute  the  main 
part  of  any  diet. 

It  is  worth  remembering  that  potatoes  con- 
tain considerably  less  starch  than  bread,  and 
may  consequently  be  allowed  in  larger  propor- 
tion than  the  latter  to  cases  of  mild  diabetes. 


Tapioca,  sago,  and 
arrowroot  are  all  prepara- 
tions containing  about 
88  per  cent  of  starch,  and 
practically  no  nitrogen. 
Alone  they  are  of  limited 
nutritive  value,  but  are 
useful  additions  to  foods, 
such  as  milk,  which  are 
richer  in  proteid.  They 
rank  amongst  the  most 
completely  absorbed  of 
all  foods,  which  justifies 
their  employment  in  cases 
of  diarrhoea. 

4.  Green  vegetables  are 
of  very  low  nutritive 
value,  as  is  borne  out 
by  the  following  table 
representing  their  com- 
position. 

They  owe  their  chief  importance  as  regular 
articles  of  diet  to  the  alkaline  salts,  especially 
of  potash,  wliich  they  contain.  These  are  e.\- 
creted  in  the  form  of  carbonates  in  the  urine, 
and  for  that  reason  green  vegetables  should  be 
freely  consumed  by  patients  with  a  tendency  to 
gravel.  Their  richness  in  cellulose  makes  them 
difficult  of  digestion,  but  useful  as  supplying 
"  intestinal  ballast "  in  cases  of  constipation. 
They  contain  so  little  carbohydrate  that  they 


Composition  of  Vegetables 


Water. 

Nitro- 
Matter.  1 

Fat. 

Carbo- 
liyih-ates. 

Mineral 
.Matter. 

Cellulo.se. 

p-uel  Value 
per  lb. 

Cals. 

Cabbage  ..... 

89-6 

1-8 

0-4 

5-8 

1-3 

1-1 

165 

,,  (cooked) 

97-4 

0-6 

0-1 

0-4 

0-13 

1-3 

Cauliflower  (head)  . 

90-7 

2-2 

0-4 

4-7 

0-8 

1-2 

175 

Sea  Kale'.  .... 

93-3 

1-4 

3-8 

0-6 

0-9 

,,  (cooked) 
Spinacli  ..... 
Vegetable  Marrow  . 

97-95 

0-4 

0-07 

0-3 

0-2 

1-1 

90-6 

2-5 

0-5 

3-8 

1-7 

0-9 

I'i'o 

94-8 

0-6 

0-2 

2-6 

0-5 

1-3 

,,             ,,  (cooked) 

99-17 

0-09 

0-04 

0-2 

0-05 

0-37 

... 

Brussels  Sprouts 

93-7 

1-5 

0-1 

3-4 

1-3 

95 

Tomatoes  .... 

91-9 

1-3 

0-2 

5-0 

0-7 

1-1 

105 

,,       (cooked)  . 

94-07 

1-0 

0-2 

0-1 

0-76 

1-5 

Greens  ..... 

82-9 

3-8 

0-9 

8-9 

3-5 

275 

Lettuce  ..... 

94-1 

1-4 

0-4 

2-6 

1-0 

0-5 

105 

,,  (cooked) 

97-2 

0-5 

0-16 

0-5 

0-4 

0-9 

Leeks  ..... 

91-8 

1-2 

0-5 

5-8 

0-7 

150 

Celery  ..... 

93-4 

1-4 

0-1 

3-3 

0-9 

0-9 

85 

,,  (cooked) 

97-0 

0-3 

0-06 

0-8 

0-5 

1-0 

Turnip-Cabbage 

87-1 

2-6 

0-2 

7-1 

1-5 

1-3 

145 

llhubavb ..... 

94-6 

0-7 

0-7 

2-3 

0-6 

1-1 

105 

Macodoine  (tinned)  . 

93-1 

1-4 

4-5 

1-0 

110 

Watercress  .... 

93-1 

0-7 

0-5 

3-7 

1-3 

0-7 

Cucumber  .... 

95-9 

0-8 

0-1 

2-1 

0-4 

0-5 

70 

,,       (cooked)  . 
Asparagus  .... 

97-4 

0-5 

0-02 

0-7 

0-2 

0-9 

91-7 

2'2 

0-2 

2-9 

0-9 

2-1 

110 

Salsify  (cooked) 

S7-2 

1-2 

0-08 

9-0 

0-3 

2-2 

Endives  ..... 

94-0 

1-0 

3-0 

0-8 

0-6 

Savoys  ..... 

87-0 

3-3 

0-7 

6-0 

1-6 

1-2 

... 

Red  Cabbage  .... 

90-0 

1-8 

0-19 

5-8 

0-7 

1-2 

... 

Sauerkraut  .... 

86-3 

1-5 

0-8 

4-4 

7-0 

'  Probably  only  about  a  half  of  the  nitrogenous  matter  consists  of  proteid. 
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may  be  used,  with  very  few  exceptions,  even  in 
severe  cases  of  diabetes.  Cauliflowers,  being- 
more  easily  digested  than  any  other  form  of 


They  may  be  conveniently  divided  into 
"  flavour  fruits  "  and  "  food  fruits."  The  former 
inchide  all  the  berry  class,  and  are  chiefly  eaten 


Composition  op  Fruits 


Water. 

Proteid. 

Ether 
Extract. 

Carbo- 
hydrate.s. 

Ash. 

Cellulose. 

Acids. 

XlljpiCb                   .                    .                    .  • 

82"5 

0"4 

0'5 

12'5 

0"4 

0-7 



i  u 

, ,       l^Ul  IcU  J          .            ,  . 

36 '2 

3"0 

57  '6 

1  -s 

I  o 

Pears .  . 

83 '9 

0'4 

0"6 

11  "5 

Cl-d. 

o  i 

Aprico'ts  .... 

85'0 

1  •! 

X  i 

13 '4 

PsacliGS  .... 

88 '8 

0'5 

0'2 

5  '8 

yj  0 

Q  -A 

O  4 

fl  *7 

80 '8 

0-4 

14'4 

0"3 

4'1 

Plums  .... 

78-4 

1-0 

20-1 

0-5 

? 

(and  Cellu- 

i.1  CL  L(il  illub  .... 

82  "9 

O'fi 

1 

15 '9 

u  o 

WllClllUb  .... 

84'0 

\f  o 

0'8 

10  '0 

o  o 

l-lnnQolTopi'ioc 

VI  UUftC  Ucl  1  ico  ... 

86'0 

0'4 

8'9 

9  -7 

1  O 

Ourrs-iits  (red,   l)lciclv,  luid 

wliitc)  .... 

85'2 

4  b 

1  4 

strawberries 

89-1 

1-0 

6-5 

6-3 

0-7 

2-2 

Whortleberries     (  =  Blae- 

berries or  Bilberries) 

82 '4 

3  '0 

13'5 

u  *  - 

88  "9 

0'9 

2'1 

1  o 

\j  \j 

85 '8 

1  '0 

12'6 

0'6 

Cranberries        .       .  ■ 

88'5 

0-7 

1  n  •! 

i  V  i 

VlldflJCO  .... 

7Q-0 

1  V 

1  "0 

16'0 

o  .r 

^  0 

Melons  .... 

89-8 

0-7 

0-3 

8-6 

0-6 

Water  Melons 

92-9 

0-3 

0-1 

6-5 

0-2 

Bananas  .... 

74-0 

1-5 

0-7 

22-9 

0-9 

0-2 

Oranges  .... 

86-7 

0-9 

0-6 

9-7 

0-6 

1-5 

small 

quantities 

Lemons  .... 

89-3 

1-0 

0-9 

8-3 

0-5 

Pineapples  .... 

89-3 

0-4 

0-3 

9-7 

0-3 

Dates  (dried) 

20-8 

4-4 

2-1 

65-7 

1-5 

5-5 

Figs  (dried) 

20-0 

5-5 

0-9 

64-0 

2-3 

7-3 

,,  (fresh) 

79-1 

1-5 

18-8 

0-6 

Prunes  (dried)  . 

26-4 

2-4 

6 -8 

68-9 

1-5 

,,      (fresh)  . 

80-2 

0-8 

18-5 

0-5 

Currants  (dried)  . 

27-9 

1-2 

3-0 

65-7 

2-2 

Eaisins  .... 

14-0 

2-6 

4-7 

74-7 

4-1 

Composition  of  edible  parts  alone  represented.  Where  cellulose  is  not  given  it  is  included  with 
carbohydrates. 


Composition  of  Nuts 


1  Water. 

Proteid. 

Fat. 

Carbo- 
hydrates. 

CelUilosn. 

Mineral 
Matter. 

Chestnuts  (fresh) 

38-5 

6-6 

8-0 

45-2 

1-7 

„        (dried)  . 
Walnuts  (fresh) 

5-8 

10-1 

10-0 

71 

•4 

2-7 

44-5 

12-0 

31-6 

9-4 

0-8 

1-7 

,,  (dried) 

4-6 

15-6 

62-6 

7-4 

7-8 

2-0 

Filberts  and  Hazels  (fresh) 

48-0 

8-0 

28-5 

11-5 

2-5 

1-5 

,,               ,,  (dried) 

3-7 

14-9 

66-4 

9-7 

3-2 

1-8 

Sweet  Almonds 

6-0 

24-0 

54-0 

10-0 

3-0 

3-0 

Pistacio  Kernels 

7-4 

21-7 

51-1 

14-0 

2-5 

3-3 

Cocoa  Nut  (fleshy  part)  . 
,,      ,,  (dried) 

•16-6 

5-2 

35-9 

8-4 

2-9 

1-0 

3-5 

6-0 

57-4 

31 

•8 

1-3 

„   (milk)  . 

90-3" 

0-5 

9 

•0 

vegetable,  may  be  advantageously  recommended 
to  the  dyspeptic. 

5.  The  fruits  form  a  large  class,  whose  com- 
position is  approximately  as  shown  in  above  table. 


are  used  in  many 
place  of  the  cereals, 
that  the  chief  sug 
Icevulose,  and  that 


for  the  sake  of  their 
agreeable  flavour.  Like 
the  green  vegetables, 
however,  they  are  also  of 
service  by  reason  of  the 
vegetable  salts  of  potash 
which  they  contain.  The 
"  food  fruits  "  are  repre- 
sented by  the  fig,  banana, 
date,  and  other  dried 
fruits.  They  contain  a 
large  proportion  of  carbo- 
hydrate in  the  form 
of  sugar,  which  gives 
them  a  quite  consider- 
able nutritive  value,  and 
countries,  e.g.  Egypt,  in 
It  should  be  remembered 
;ar  met  with  itr  fruits  is 
the  latter  is  better  utilised 
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by  diabetics  than  any  other  form  oF  carl)0- 
hydrate. 

The  nuts  form  a  class  by  themselves,  and  are 
characterised  by  great  richness  in  fat,  as  the 
preceding  table  shows.  Their  richness  in  fat  and 
cellulose,  and  the  compactness  of  their  structure, 
render  them  difficult  of  digestion.  Being  com- 
paratively poor  in  carbohydrates  they  are  largely 
used  in  the  manufacture  of  diabetic  foods. 

6.  The  fungi,  lichens,  and  algce  are  a  small 
and  unim2:)ortant  group  of  vegetable  foods.  The 
first-mentioned  are  represented  by  the  mush- 
room and  truffle,  Avhich  have  the  following 
composition  : — 

Miislirooiii.  Trullli'. 

AVater        .       .       .       .93-7  73-0 

Proteid       .        .        .        .        2-2  6-1 

Fat  0-3  0-6 

Carbolivdratc     .       .       .       1-2  10-2 

Cellulose     .        .        .        .        1-1  6-4 

Asli  0-3  2-0 

These  are  very  indigestible  in  the  stomach — 
so  much  so,  indeed,  that  the  symptoms  of 
indigestion  which  they  are  apt  to  produce  have 
often  ])een  mistaken  for  poisoning.  They  are 
also  very  imperfectly  absorbed,  and  cannot  i-ank 
as  foods  of  any  value.  The  algse  are  repre- 
sented by  Irish,  and  the  lichens  by  Iceland 
moss.  These  have  the  following  constituents 
(Church)  :— 

IiiHli  JIoss.    Ici'laiiil  Itoss. 

Water     .       .       .       .      IS'S  10-0 

.  Protoid    ....       9-4  87 

Mucilage        .       .       .55-4  70-0 

Cellulose         .        .        .        2-2  3-5 

Ash        .        .        .       .14-2  1\5 

The  "  mucilage  "  consists  mainly  of  lichenin 
— a  carbohydrate-containing  material  of  doubt- 
ful nature.  It  certainly  yields  a  reducing 
sugar  on  hydrolysis.  The  nutritive  value  of 
these  substances  is  very  low,  for  a  teacupful  of 
good  Irish  moss  jelly  contains  only  about  a 
shilling's  weight  of  solid  matter.  Decoctions  of 
them  make  pleasant  demulcent  drinks,  but  that 
is  the  limit  of  their  usefulness  in  the  sick- 
room. 

Mineral  Constituents  of  Food. — About  5 
per  cent  of  the  body  weight  consists  of  ash. 
Mineral  matters  are  therefore  to  be  regarded  as 
tissue-builders,  and  as  such  are  essential  to  life, 
and  as  a  matter  of  fact  it  is  found  that  death 
ensues  in  a  few  weeks  if  no  inorganic  materials 
are  supplied  in  the  food.  The  chief  mineral 
matters  required  are  sodium  and  potassium, 
calcium  and  magnesium,  iron,  pliosphorus,  sul- 
phur, chlorine,  and  traces  of  sucli  substances  as 
manganese  and  silica. 

It  is  impossible  to  sa}'  exactly  liow  nuicli  of 
any  or  all  of  these  is  required  daily,  for  the 
reason,  amongst  others,  that  several  of  the 
mineral  ingredients  of  the  body  are  excreted  by 
the  large  intestine,  and  one  can,  therefore,  never 
distinguish  those  inorganic  constituents  of  the 
faeces  which  have  simply  not  been  absorbed  i 


from  those  which  have  been  absorl)ed  and  again 
excreted.  An  ordinary  mixed  diet,  however, 
contains  about  20  grammes  of  mineral  matter, 
and  that  may  safely  bo  regarded  as  more  than 
a  sufficient  supply.  Further,  it  may  be  asserted 
that  we  know  of  no  disease  which  is  produced 
l)y  an  excess  of  mineral  ingredients  in  the  food, 
and  of  almost  none,  with  the  exception,  perhaps, 
of  scurvy,  which  is  due  to  their  deficiency. 

Potassium  is  most  al)undantly  represented  in 
vegetable,  and  sudimn  in  animal  foods.  The 
foods  richest  in  lime  are  milk,  eggs,  cereals,  and 
a  few  vegetables,  such  as  radishes,  asparagus, 
and  spinach.  Meat,  fruits,  and  potatoes  are 
poor  in  lime.  It  has,  therefore,  been  recom- 
mended that  one  should  forbid  the  former  class 
and  order  the  latter  to  patients  who  are  sufiFer- 
ing  from  atheroma.  The  utility  of  such  a  pro- 
ceeding is,  however,  very  doubtful. 

About  10  milligrammes  of  ii'on  are  contained 
in  an  ordinary  mixed  diet  (Stockman).  The 
foods  richest  in  that  metal  are  yolk  of  egg, 
potatoes,  bread,  oatmeal,  and  rice.  Milk  is  one 
of  the  poorest  of  all  foods  in  iron,  but  five  pints 
of  it  contain  the  requisite  10  milligrammes. 
The  comparatively  small  amount  of  iron  con- 
tained in  ordinary  food  renders  it  impossible  to 
look  to  dietetic  tneans  alone  as  affording  a 
sufficient  method  of  treating  anremias. 

Phosphorus  seems  to  be  of  special  value  in 
aiding  the  formation  of  new  tissues.  It  is  prob- 
able, how'ever,  that  if  it  is  to  be  available  for 
that  purpose  it  must  be  supplied  in  organic 
combination,  and  not  simply  as  inorganic 
phosphates.  The  yolk  of  egg  and  tissues  rich 
in  nucleins,  e.g.  the  roe  of  fish,  sweetbreads, 
etc.,  are  the  richest  sources  of  organic  phos- 
phorus. The  importance  of  phosphorus  as  a 
brain  food  is  probably  overrated. 

Sulphur  is  almost  wholly  taken  into  tlie 
body  in  the  form  of  jDroteids,  little  or  no  in- 
organic sulphur  being  contained  in  an  ordinary 
diet. 

Cldorinc  is  largely  consumed  in  the  form  of 
common  salt,  of  which  about  10  grammes  are 
usually  added  to  tlie  diet  in  addition  to  that 
which  ordinary  foods  already  contain.  That 
the  actual  addition  of  salt  to  the  diet  is  un- 
necessary is  proved  by  the  experience  of  those 
who  live  without  it  altogether.  On  the  other 
hand,  the  evil  effects  attributed  to  its  use  are 
entirely  imaginary.  It  is  an  undoubted  aid  to 
digestion,  and,  provided  enough  water  be  sup- 
plied as  well,  tends  to  limit  rather  than  increase 
tissue  waste. 

BEVER.4GE8 

The  use  of  alcoholic  beverages  has  been 
discussed  under  "Alcohol.''  We  may  therefore 
confine  ourselves  here  to  the  consideration  of 
water  and  the  alkaloidal  beverages  (tea,  coftee, 
and  cocoa). 

Water  makes  up  about  two- thirds  of  the 
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body.  Like  the  mineral  matters,  it  is  thus  an 
important  tissue -builder  and  essential  to  life, 
death  resulting  in  a  few  days  if  it  be  cut  off. 
About  2J  pints  of  water  should  be  consumed 
daily  in  addition  to  that  already  contained  in 
ordinary  solid  food.  Obviously,  however,  this 
quantity  will  vary  greatly  with  such  conditions 
as  temperature  and  work.  It  is  almost  im- 
possible, by  the  free  drinking  of  water,  to 
increase  the  amount  of  it  in  the  blood,  nor  can 
one,  by  limiting  the  supply  of  water,  render  the 
blood  appreciably  poorer  in  it.  On  the  other 
hand,  it  seems  probable  that  the  habitual 
ingestion  of  an  excess  of  fluid  may  ultimately 
produce  a  more  watery  condition  of  the  tissues, 
and  if  these  be  already  water-logged  a  diminu- 
tion of  fluids  in  the  diet  may  cause  the  passage 
of  water  from  them  back  into  the  blood.  This 
may  explain  the  favourable  results  sometimes 
obtained  by  limiting  the  supply  of  fluids  in 
cardiac  dropsy. 

Water  is  not  absorbed  in  the  stomach,  but 
leaves  it  —  if  half  a  pint  be  taken  —  in  the 
course  of  about  half  an  hour.  Even  large 
quantities  of  water  do  not  appreciably  delay 
the  digestion  of  food  in  the  stomach,  while  in 
the  intestine  it  probably  aids  somewhat  the 
process  of  absorption.  The  rapid  passage  of 
water  through  the  stomach  makes  it  a  peculiarly 
dangerous  vehicle  of  disease.  If  the  source  of 
the  water  be  at  all  suspicious,  therefore,  it  is 
best  to  boil  it,  and  re-aerate  it  in  a  gazogene, 
for  no  filter  is  really  reliable  for  domestic  use. 

Water  does  not  increase  tissue  waste,  but 
merely  washes  out  the  waste  products.  For 
this  reason  its  free  use  in  gout,  renal  disease, 
and  diabetes  should  be  encouraged,  and  care 
should  be  taken  to  see  that  the  patient  gets 
enough  of  it  in  fevers,  and  if  the  pylorus  is 
obstructed  a  due  provision  of  water  should  be 
ensured  by  the  use  of  saline  enemata.  Other- 
wise there  is  danger  of  the  supervention  of 
toxic  symptoms  from  the  retention  of  waste 
products. 

Aerated  ivaters  are  more  favourable  to  digestion 
than  ordinary  water,  for  the  carbonic  acid  gas 
which  they  contain  acts  as  a  stimulant  to  the 
stomach.  This  gas  is  rapidly  absorbed  through 
the  stomach  wall,  hence  it  is  well  to  avoid 
aerated  waters  in  marked  cyanosis.  They 
should  also  be  forbidden  to  patients  in  whom 
sudden  distension  of  the  stomach  may  be 
dangerous,  e.g.  cases  of  gastric  ulcer  or  cardiac 
embarrassment. 

Tea,  Coffee,  and  Cocoa. — Tea  contains  the 
alkaloid  theine,  along  with  some  volatile  oil, 
tannic  acid,  gummy  matters,  etc.  Indian  and 
Ceylon  teas  are  richer  in  all  the  former  in- 
gredients than  China  teas,  and  green  tea  is 
richer  than  black.  An  ordinaiy  teacupful  of 
tea  infused  for  five  minutes  will  contain  at 
least  one  graiii  of  tannic  acid  and  one  or  two 
grains  of  theine.    The  longer  the  tea  is  infused 


— up  to  about  half  an  hour — the  more  tannic 
acid  will  it  contain.  If  one  wishes  to  minimise 
the  amount  of  tannic  acid,  one  should  use  China 
tea  and  infuse  it  for  four  minutes  only.  The 
addition  of  milk  also  aids  by  precipitating  the 
tannic  acid. 

Coffee  contains  caffeine  (which  is  identical 
with  theine),  tannic  acid,  and  an  oily  substance 
called  caff'eol,  besides  other  less  important  in- 
gredients. A  teacupful  of  black  coffee  has 
about  the  same  amount  of  caffeine  and  tannic 
acid  as  a  similar  quantity  of  tea.  "  Fi'ench  " 
coffee  consists  usually  to  a  large  extent  of 
roasted  chicory,  the  chief  ingredient  of  which  is 
caramel. 

Cocoa  contains  the  alkaloid  theobromine,  but 
in  small  amount ;  it  is  closely  allied  to  caffeine. 
In  addition  it  has  (in  its  ordinary  dietetic  form) 
about  26  per  cent  of  fat,  12  per  cent  of  proteid, 
and  25  per  cent  or  so  of  carbohydrates,  besides 
a  considerable  quantity  of  ash  (about  4  per 
cent). 

All  of  these  beverages  have  a  retarding  influence 
upon  digestion,  the  effect  of  tea  being  greatest. 
Coffee  is  apt  to  irritate  the  stomach  by  its 
cafffeol  ;  it  should  therefore  be  forbidden  in 
cases  of  gastric  catarrh.  Cocoa  has  least  in- 
fluence on  the  digestion  of  other  foods,  but  the 
large  amount  of  fat  which  it  contains  is  apt  to 
make  it  disagree. 

The  only  member  of  the  group  which  has  any 
claims  to  be  regarded  as  a  food  is  cocoa.  See- 
ing, however,  that  only  about  10  grammes  of 
cocoa  are  used  to  make  a  breakfast  cupful  of 
the  beverage  it  cannot  seriously  aid  in  general 
nutrition.  Indeed,  seventy -five  such  cups 
would  be  required  to  svipply  the  amount  of 
potential  energy  required  daily. 

Tea  and  coffee  are  chiefly  useful  in  virtue  of 
the  caffeine  and  volatile  oil  which  they  contain. 
These  act  as  stimulants  to  the  nervous  system, 
and  to  some  extent  to  the  heart  also,  removing 
the  sense  of  fatigue  and  increasing  reflex  action. 
The  fact  that  they  are  usually  taken  hot  no 
doubt  contributes  largely  to  their  stimulating 
effects.  The  effects  of  tea  and  coffee  on  general 
naetabolisni  is  in  the  direction  of  increasing 
rather  than  of  retarding  body-waste. 

These  beverages  are  useful  in  nervous  ex- 
haustion and  in  alcoholic  coma,  they  might  also 
be  used  more  largely  than  they  are  in  fever. 
On  the  other  hand,  they  should  be  avoided  or 
used  with  great  moderation  by  "nervous" 
people,  and  by  those  suffering  from  sleeplessness 
or  palpitation.  Their  effects  on  digestion  some- 
times render  it  necessary  to  forbid  their  use  in 
dyspepsia,  although  it  is  probable  that  the 
digestive  disturbance  attributed  to  the  use  of 
these  beverages  has  been  greatly  exaggerated. 

[Should  the  recent  work  by  Chittenden 
{Physiological  Economy  of  Nutrition,  New  York, 
1904)  be  substantiated  by  other  observers,  our 
present  conceptions  of  dietary  standards  will 
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need  reconsideration.  His  observations,  made 
on  athletes,  volunteers,  and  professional  men, 
tend  to  show  that  health  and  efficiency  are  com- 
patible with  a  diet  containing  much  less  than 
the  accepted  minimum  of  proteid.  They  ex- 
tended over  several  months,  during  which  con- 
siderable muscular  work  was  done  by  the 
sul)jects  without  impairment  of  health  or 
vigour,  nor  did  the  energy  value  of  the  diet 
require  increase.  Chittenden's  conclusion,  that 
"the  amount  of  proteid  food  needed  daily  for 
the  actual  physiological  wants  of  the  body  is 
not  more  than  one -half  that  ordinarily  con- 
smned,"  has  not  as  yet  found  general  acqui- 
escence, nor  are  independent  materials  for 
forming  a  judgment  as  to  its  correctness  as  yet 
available,  but  his  results  are  so  novel,  and  have 
attracted  so  much  interest,  that  it  is  only  right 
to  draw  attention  to  them  here.] 

Dieta.ryo — An  allowance  or  regulation  of 
food,  such  as  is  set  down  as  the  rule  in  hospitals, 
workhouses,  schools,  or  asyhuns  ;  or  a  course  of 
diet,  such  as  is  recommended  in  illnesses.  See 
Diet. 

Dietetics. — The  science  which  deals  with 
the  regulation  of  the  amount  and  character  of 
food  in  health  and  disease.  See  Diet  ;  Physio- 
logy, Food  and  Digestion  {Dietetics). 

Diethyl. — An  isomeric  form  (CjHg.C.Hj) 
of  normal  butane  (C^Hj^) ;  it  is  found'  in 
petroleum. 

Diethyiamine.  —  Ammonia  in  which 
two  of  the  hydrogen  atoms  have  been  replaced 
by  ethyl  radicles  (C.Hj.C.H-.HN  or  NHEt^). 

Dieti'S  Crises.  —  The  sudden  attacks 
of  abdominal  pain,  accompanied  by  nausea, 
vomiting,  and  collapse,  which  occur  in  cases  of 
floating  kidney,  and  are  probably  due  to 
strangulation  of  the  kidney  or  to  kinks  in  the 
renal  vessels.    See  Crisis. 

Dieulafoy's  Aspirator.  SeeMvmx- 
Toi!,  Uses  of. 

Diffusion.  See  Physiology,  Respiration 
{Interehiinye  of  Gases  in  the  Lungs  and  in  the 
'f  issues). 

DigfailiC  Acid. — DigalHc  or  tannic  acid 
(C,^H^„(J,,.2H._,0)  is  an  astringent  acid  found 
markedly  in  galls  and  also  in  the  tissues  of 
many  plants,         Galls  ;  Tannic  Acid. 

Digfestion  and  iVIetaboiism. 

Introduction  ......  365 

Salivary  Digestion       ....  366 

Saliva — • 

Composition     .....  366 

Fh//sioIo(/iral  action  ....  366 
Pathological  constituents  .        .  .366 


A^ervons  mechanistn  .        .        ,  .367 
Jlorjjhological  changes  during  secretio?i  367 
Variations  in  secretion .    .        .        .  367 
Gastric  Digestion — 

Composition  of  gastric  juice       .        .  367 
Conditions  influencing  the  secretion    .  36H 
Sources  and  mode  of  formation  of  con- 
stituents      .        .        .        .  .368 
jVe7'vous  mechanism  of  secretion  .        .  36iJ 
Motor  mechanism     .        .        .  .369 
Duration  of  digestion       .        .        .  361) 
Functions  of  the  Gastric  Juice  and  Pro- 
ducts OP  ITS  Action     .       .       .  .361) 
Condition  affecting  rapidity  of  jjejjton- 

isation  .  .  .  .  .370 
Action  of  other  enr.i/mes  .  .  .  37U 
Examination  of  gastric  contents  after 

test  meals  .....  370 
Examination  of  voniitedmaterial  .  372 
Examination    of  motor    activity  of 

stomach  .  .  .  .  .375 
I'atliological  variations  in  digestiott    .  375 

Bile  375 

JVature  of  secretion  ....  375 
Physiological  action         .        .  .376 
Mode  of  origin  of  constituents    .  .376 
Pathological  cdterations    .        .        .  377 
Pancreatic  Secretion    .       .       .  .377 
Nature  and  method  of  secretion  .        .  377 
Nervous  mechanism  .        .        .  .377 
Action  of  the  enzymes        .        .  .378 
Pathological  valuations     .        .  .379 
Intestinal  Secretion     ....  379 
Absorption  and  SuBSEgUENT  Fate  of — 

(i.)  Proteids  380 

(ii.)  Carholu/dratcs        .        .        .  .381 

(iii.)  Fats    "  382 

Absorption  of  Putrefaction  Products  .  382 
Intestinal  Movements   ....  382 

FiECES  383 

DefvEcation    ......  383 


See  also  Alcohol  (Special  Physiology,  Diges- 
tion) ;  Balneology  {General  Balneo-Therapeutics, 
Digestive  Disorders)  ;  Climate  {General  Charac- 
teristics, Digestion) ;  Headache  {Causes,  Digestive 
Tract) ;  Kidney,  Surgical  Affections  of  {Mov- 
able Kidney,  Symptomatology,  Gastro-Intestinal 
Symptoms) ;  Leucocytosis  {During  Digestion)  ; 
Physiology,  Food  and  Digestion  ;  Stomach  and 
DuoDENUJi,  Diseases  of  {Digestion  in  the  Stomach 
and  Duodenum). 

Under  the  vague  term  digestion  all  those 
processes  may  be  included  to  which  the  food 
substances  are  subjected,  and  the  resultant 
changes  which  the  various  food  constituents 
undergo  in  order  to  prepare  them  for  assimila- 
tion by  the  tissues.  It  therefore  includes  a 
manifold  series  of  processes  all  tending  towards 
the  same  point,  namely,  the  transformation  of 
substances,  which  in  their  original  state  could 
not  be  made  use  of  by  the  cell,  into  pabulum 
which  can  easily  be  taken  up,  assimilated,  and 
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used  for  the  nutrition  of  the  tissues.  The  most 
marked  alterations  which  the  food  undergoes 
are  brought  about  by  secretions  which  special 
glands  elaborate,  the  action  being  an  extra- 
cellular one,  and  carried  out  mainly  by  the 
action  of  enzj'mes.  These  non-living  ferments 
have  specific  actions  on  one  or  other  of  the  food 
constituents.  But  there  is  an  intracellular  as 
well  as  an  extracellular  digestion,  where  the 
changes  which  the  assimilated  material  under- 
goes can  only  take  place  in  the  living  cell.  Our 
knowledge  of  these  intracellular  changes  is 
still  very  limited,  and  in  the  vast  majority  of 
cases  we  can  at  most  say  that  certain  constitu- 
ents of  the  blood -plasma  are  taken  up  by  a 
certain  group  of  cells,  and  that  they  lea^-e  it  in 
other  forms  of  combination  (.see  "  Blood "). 
Most  of  our  knowledge  of  such  processes  has 
been  derived  from  the  histologist,  although  the 
information  so  obtained  is  rather  indefinite, 
owing  to  the  great  difficulties  encountered  in 
comparing  structural  with  chemical  alterations. 
It  is  almost  impossible  to  know  definitely 
whether  there  be  at  the  root  of  all  cellular 
digestion  {e.g.  auto  -  digestion  of  organs)  the 
action  of  enzymes,  and  it  is  also  difficult  to  be 
certain  whether  the  ferment  has  been  formed 
in  the  cells  of  a  particular  organ,  or  transmitted 
to  the  latter  as  a  zymogen  from  other  parts. 
The  decomposition  of  the  food  principles  into 
smaller  molecules  takes  place  gradually,  the 
final  products  of  metabolism  being  formed  in 
the  tissue  cells  where  these  bodies,  'which  are 
circulating  in  the  blood,  and  are  required  for 
the  special  work  of  the  cell,  are  selected,  and 
are  in  part  used  up  to  furnish  energy  for  its 
specific  life  processes,  in  part  also  stored  up 
either  for  its  own  use  or  that  of  other  cells. 
The  final  transformations  result  always  in  the 
production  of  work  and  heat,  and  those  products 
which  cannot  be  used  further  by  the  organism 
are  excreted,  their  further  decomposition  taking 
place  outside  the  animal  body.  One  of  the  most 
marvellous  things  in  the  cell  life  is  the  peculiar 
stamp  which  each  cell  or  group  of  cells  gives  to 
its  work,  although  the  ultimate  principles,  whose 
decomposition  affords  the  energy  necessary  for 
the  jjarticular  role  of  the  tissue,  are  the  same. 
What  is  ordinarily  understood  by  the  term 
digestion,  however,  is  the  series  of  changes  which 
the  food  undergoes  in  the  alimentary  canal, 
because  it  is  there  that  the  most  marked  altera- 
tions take  place,  and  it  is  with  pathological  dis- 
turbances from  this  side  that  the  physician  has 
to  deal  in  cases  of  disordered  digestion.  The 
food  is  subjected  in  the  alimentary  canal  to 
processes  of  two  great  types — mechanical  and 
chemical.  They  are  not,  however,  independent 
of  one  another,  and  both  are  under  the  influence 
of  the  nervous  system.  In  order  to  prepare  the 
food  for  absorption,  it  is  necessary  to  break  it 
down  and  transform  it  into  material  which  can 
pass  into  the  blood  or  lymph. 


Salivary  Digestion 

Salivary  digestion  has  two  functions  to  per- 
form :  in  the  first  place,  the  preliminary  prepara- 
tion of  the  food-stufFs  for  digestion  with  the 
saliva,  gastric,  pancreatic  secretions,  etc.  -  and, 
secondly,  a  specific  action,  the  transformation 
of  insoluble  carbohydrates  into  dextrins  and  a 
soluble  sugar,  maltose. 

The  saliva  is  formed  from  the  secretions  of 
the  parotid,  submaxillary,  and  sublingual  glands 
chiefly,  with  the  addition  of  a  mucous  fluid  from 
the  buccal  glands.  It  always  contains  suspended 
material — for  example,  epithelial  squames  from 
the  palate,  salivary  corpuscles,  leucocytes  from 
the  tonsils,  etc. ;  but  when  freshly  secreted  the 
fluid  is  clear,  rapidly  becoming  cloudy,  however, 
owing  to  a  precipitation  of  calcium  carbonate 
from  the  removal  of  the  carbonic  acid  which 
kept  it  in  solution.  Normally  it  reacts  slightly 
alkaline,  but  it  may  be  neutral  or  slightly  acid 
from  lactic  acid  fermentation  set  up  by  organisms 
acting  on  food  remnants  which  have  adhered  to 
the  teeth.  Its  stringy-like  consistence  is  due  to 
admixture  with  mucus.  The  specific  gravity 
varies  from  1-002-1 -008.  The  principal  con- 
stituents are  water,  salts  (especially  chlorides 
and  phosphates  of  sodium,  sulphocyanates), 
mucin,  a  diastatic  ferment  termed  ptyalin,  and 
a  trace  of  albumin.  Oxygen,  carbonic  acid,  and 
a  fairly  large  quantity  of  nitrogen  are  present. 
The  most  important  constituent  is  the  enzyme, 
2^tyalin,  which  is  produced  by  the  serous  salivary 
glands,  although  it  is  not  present  in  the  cells  in 
the  active  form,  but  rather  as  a  forerunner  or 
zymogen.  The  activity  of  this  enzyme  is 
destroyed  by  warming  the  saliva  to  a  tempera- 
ture above  70°  C.  One  may  say  that  it  is  most 
active  in  a  slightly  acid  medium  (due  to  organic 
acids)  at  a  temperature  between  3.5°  and  37°  0. 
The  action  takes  place  rapidly,  and  is  best 
studied  by  mixing  saliva  with  mucilage  of 
starch,  and  keeping  the  mixture  at  the  above- 
mentioned  temperature.  The  fluid  first  becomes 
clearer,  and  then  the  action  runs  through  the 
later  stages  so  rapidly  that  on  examination, 
even  after  a  few  minutes  have  elapsed,  the  final 
products  of  the  digestion  have  been  formed. 
The  first  body  that  is  formed  is  soluble  starch 
or  amidulin,  which  takes  up  water,  and  is  split 
up  into  a  form  of  dextrin — erythrodextrin — and 
maltose.  From  the  former  another  dextrin — 
achroodextrin— and  maltose  are  formed.  Ery- 
throdextrin forms  a  coloured  compound  with 
iodine  (of  a  red  tint),  while  achroodextrin  does 
not.  In  addition  to  maltose  there  is  probably 
formed  a  small  quantity  of  another  sugar, 
isomaltose,  and  perhaps  glucose.  Sulphocyanates 
are  by  no  means  always  present  in  saliva,  only 
their  presence  or  absence  has  no  acknowledged 
pathological  significance. 

The  most  important  jmthological  con&tituenU 
are  lactic  acid  in  diabetes  (never  glucose),  uric 
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iieid  in  gout,  and  urea  in  various  nepliritic  con- 
ditions. Certain  drugs  may  be  excreted  by 
way  of  the  saliva,  e.g.  merciuy,  iodine,  bromine, 
etc.  Blood  or  pus  may  be  present  in  inflam- 
matory conditions  of  the  mouth. 

Neiwoiis  Meclianlsm  of  Secretion. — As  a  rule 
no  saliva  passes  out  fi'om  a  salivary  fistula  unless 
there  be  chemical  or  mechanical  stimulation  of 
the  surrounding  parts  ;  l)ut  the  mucous  secretion 
seems  to  be  constantly  produced.  In  man, 
liowever,  even  the  sight  or  smell  of  food  may 
set  up  salivation.  If  the  glands  be  active, 
stim\ilation  of  the  special  taste  nerves,  or  the 
sensor^'  nerves  of  the  mouth,  will  at  once  pro- 
duce a  flow  of  saliva.  Mastication  greatly 
increases  the  flow,  owing  to  a  more  frequent 
stimulation  of  the  nerve  endings  in  the  buccal 
mucous  membrane  liy  the  substances  which  are 
undergoing  solution  or  maceration.  Severe 
irritation  of  tlie  stomach,  as  in  emesis,  will  pro- 
duce salivation  by  means  of  the  stimulation  of 
the  vagus.  There  are  two  great  sets  of  nerve 
fibres  passing  to  the  salivary  glands,  cranial  and 
sympathetic,  both  containing  secretory  fibres, 
and  in  addition  the  former  contains  vaso-dilator, 
and  the  latter  vaso- constrictor  fibres.  The 
same  nerves  pass  to  the  submaxillary  and  sub- 
lingual glands,  while  the  jDarotid  has  a  special 
supply.  It  is  \mnecessary  to  describe  in  this 
place  the  course  of  these  fibres  ;  suffice  it  to  say 
that  the  cranial  supply  of  the  two  first-men- 
tioned glands  is  the  chorda  tympani  branch  of 
tlie  facial  passing  through  the  lingual  branch 
of  the  fifth  nerve,  while  that  of  the  parotid  is 
from  the  glosso-pharyngeal,  through  Jacobson's 
nerve,  the  small  superficial  petrosal,  the  otic 
ganglion,  and  the  auriculo-temporal  branch  of 
the  fifth  nerve.  All  three  glands  have  a  supply 
from  the  cervical  sympathetic.  On  stimulation 
of  the  cranial  branches  there  is  an  abundant 
watery  secreti(3n,  poor  in  solids ;  while  after 
stimulating  the  sympathetic,  a  sparse  secretion, 
rich  in  solids  and  of  stringy-like  consistence,  is 
produced.  Keflex  stimulation  from  the  mouth 
under  ordinary  conditions  aftects  simply  the 
cranial  nerves,  and  interruptions  in  this  reflex 
may  occur,  so  that  stimvdation  of  the  gustatory 
nerves  will  not  produce  an  eftect.  During 
secretion  the  temperature  of  the  saliva  rises 
slightly  above  that  of  the  blood  in  the  c;irotid, 
and  its  pressure  may  also  rise  above  that  of  the 
carotid.  During  active  secretion  an  electrical 
current  is  produced  in  the  gland,  "  the  current 
of  action."  Nicotin  and  atropin  pai-alyse  secre- 
tion, the  former  attccting  probably  the  nerve 
terminations  around  peripheral  ganglia,  the 
latter  the  final  terminations  around  the  secret- 
ing acini. 

The  morjilioloiik-al  changes  in  the  salivari/ 
glands  during  secretion  are  of  importance.  It 
is  customary  to  speak  of  the  parotid  as  a  true 
sei'ous  gland,  the  sublingual  as  a  mucous,  and 
the  sul)maxillary  as  a  mixed  gland  ;  but  the 


human  sublingual  gland  in  all  probability 
[jroduces  a  mixed  secretion,  because  the 
crescentic  cells  lying  at  the  pieriphery  of  the 
mucous  acini  are  serous  in  type.  Serous  cells, 
as,  for  example,  those  of  the  parotid,  contain  at 
the  beginning  of  salivary  digestion  numerous 
gramdes  in  the  zone  next  the  lumen  of  the 
acinus,  rendering  the  cell  cloudy  in  appearance 
while  the  peripheral  part  around  the  nucleus  is 
clearer.  Gradually  these  all)uminous  granules 
are  discharged,  and  the  whole  cell  appears  less 
opaque.  The  cells  which  secrete  mucin  appear 
clear  and  distended  before  discharge  of  their 
contents,  while  after  secretion  they  are  collapsed. 
Slowly  mucinogen  granules  form  for  a  little  dis- 
tance around  the  nucleus,  and  then,  on  taking  up 
water,  these  swell  and  distend  the  free  part  of 
the  cell.  In  all,  the  type  of  secretion  is  the 
same,  material  being  taken  up  and  stored  in 
the  outer  part  of  the  cells,  and  then  gradually 
transformed  into  mucin  or  albuminous  material 
in  the  inner  part  and  passed  out  as  the  true 
secretion  of  the  acini.  The  j^art  which  the 
nucleus  plays  in  the  process  is  still  doubtful. 

The  amount  of  saliva  secreted  during  the  day 
varies  on  an  average  about  h  to  2  litres.  There 
may  be  a  marked  increase,  as,  for  example, 
after  mercury,  potassium  iodide,  pilocarpine, 
and  many  vegetable  irritants  which  stimulate 
I  the  buccal  mucous  membrane.  It  may  also  be 
!  increased  in  many  cases  of  nervous  shock,  while 
it  is  often  greatly  decreased  in  febrile  conditions, 
and  may  be  absent  altogether  in  hysteria. 
Pathological  changes  in  the  salivarj'  glands  will 
be  referred  to  under  their  special  headings. 

Gastric  Digestion 

Gastric  Digestion. — Gastric  digestion  is  in  part 
a  mechanical  process,  the  food  substances  being- 
brought  into  a  condition  of  finer  subdivision  by 
means  of  the  movements  of  the  stomach  ;  in 
part  a  chemical  one,  the  finely  subdivided  food 
substances  l)eing  gradually  converted  into  a 
more  soluble  foriu,  and  one  therefore  better 
fitted  for  absorption.  Under  normal  conditions 
the  process  of  digestion  is  imaeenmpanied  by 
sensation. 

It  is  perhaps  best  to  consider  first  the  chemical 
process  of  digestion,  prefacing  this  with  a  short 
account  of  the  chemical  conijwsit ion  of  the  gastric 
Jidce. 

Gastric  juice,  as  obtained  from  a  case  of 
gastric  fistula  in  the  human  subject  by  Schmidt, 
was  found  to  be  a  colourless  transparent  fluid  of 
a  specific  gravity  of  I -0022-1  •002-1.  On  boiling 
it  becomes  fainth'  opalescent,  but  yields  no 
precipitate.  Under  normal  conditions  it  appears 
not  to  be  formed  except  as  the  result  of  stimu- 
lation ;  but  even  in  a  state  of  hunger  the 
stomach  is  rarely  found  quite  empty.  The 
([uantity  present  varies  considerably.  Any- 
thing above  50  cc.  may  be  regarded  as  patho- 
logical.   Many  observers  hold  that  the  small 
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quantity  of  10-20  cc.  normally  fouud  during 
hunger  has  been  secreted  as  the  result  partly 
of  stimulation  due  to  the  swallowing  of  saliva, 
partly  of  the  mechanical  stimulation  arising 
from  the  introduction  of  the  gastric  sound. 
The  degree  of  acidity  varies  considerably  even 
in  the  same  individual ;  but  '2  per  cent  may  be 
regarded  as  a  normal  average. 

In  the  dog,  from  which  gastric  juice  can  be 
obtained  in  considerable  quantities,  and  free 
from  the  constituents  of  the  saliva,  and  in 
which  its  composition  has  been  much  more  care- 
fully studied  than  in  man,  it  is  a  colourless, 
odourless,  transparent,  strongly  acid  (containing 
about  '5  per  cent  hydrochloric  acid),  and  actively 
peptic  fluid  of  an  average  specific  gravity  of 
1  "004:7.  It  may  be  kept  an  indefinite  time 
without  showing  signs  of  putrefactive  decom- 
position. It  is  slightly  dextro-rotatory,  and 
gives  the  usual  proteid  reactions.  On  being- 
cooled  to  0°  C.  a  fine  precipitate  of  great  peptic 
activity  forms.  The  chief  organic  constituents 
are  the  enzymes,  pepsin,  rennin,  and  possibly 
iiivertin,  along  with  traces  of  mucin  and  proteid 
convertible  into  albumose  and  peptone  on  stand- 
ing. The  inorganic  constituents  are  chlorides 
of  sodium,  potassium,  calcium,  as  well  as  traces 
of  magnesium  and  iron.  Phosphates  are  also 
present  in  very  small  quantity. 

The  free  acid  of  pure  gastric  juice  is  hydro- 
chloric, the  most  important  proof  of  this  being 
that  the  quantity  of  chlorine  present  is  greater 
than  the  chemical  equivalent  of  the  total  inor- 
ganic bases. 

Conditions  influencing  tlie  Secretion  Sources 
and  Mode  of  Formation  of  the  Constituents  of 
the  Gastric  Juice. — The  secretion  is  normally 
intermittent.  It  may  be  induced  (1 )  by  psychical 
stimuli,  e.g.  the  sight,  or  even  the  thought  of 
food ;  (2)  reflexly  by  stimulation  of  the  nerves 
of  taste,  even  where  no  food  is  allowed  to  enter 
the  stomach,  as  in  the  pseudo-feeding  of  dogs 
after  the  establishment  of  a  Pawlow  fistula  ;  and, 
lastly,  by  the  entrance  of  food  or  other  substances 
into  the  stomach. 

Simple  mechanical  stimulation  of  the  gastric 
mucosa  produces  only  a  slight  local  secretion. 
It  is  unlikely,  therefore,  that  the  normal  secre- 
tion is  at  all  largely  dependent  on  mechanical 
irritation.  Digestible  solid  substances  mixed 
with  saliva  on  their  entrance  into  the  stomach 
induce  an  immediate  slight  local  secretion  due 
to  mechanical  irritation.  After  about  fifteen 
minutes  there  follows  a  second  secretion  of 
gastric  juice  in  much  larger  quantity  from 
the  whole  surface  of  the  gastric  mucosa.  The 
latter  secretion  is  believed  to  follow  as  a  I'esult 
of  the  absorption  of  the  small  quantities  of 
albumose  and  peptone  produced  by  the  action 
of  the  gastric  juice  secreted  in  consequence  of 
the  mechanical  stimulation. 

In  the  earlier  stages  of  digestion  the  acid  of 
the  gastric  juice  is  neutralised  by  the  alkali  of 


the  food  and  of  the  saliva.  For  a  variable 
period  (three-quarters  of  an  hour  according  to 
van  d.  Velden)  free  hydrochloric  acid  cannot 
be  detected,  the  hydrochloric  acid  entering  into 
loose  combination  with  the  albumoses,  peptones, 
and  albumins  (to  form  acid  albumin  in  the  latter 
case)  as  quickly  as  it  is  secreted.  During  this 
period — the  amylolytic  stage  of  gastric  digestion 
— the  ptyalin  of  the  saliva  continues  to  exert 
its  action  upon  the  carbohydrate  material  of 
the  food.  As  digestion  proceeds  the  acidity  of 
the  juice  gradually  increases. 

The  hydrochloric  acid  and  pepsin  of  the 
gastric  juice  are  produced  by  different  cells  in 
the  gastric  glands.  In  the  cardiac  region  of  the 
stomach  two  varieties  of  cells  are  found,  the 
centrally  placed,  chief  or  adelomorphous  cells, 
and  the  parietal,  delomorphous  or  oxyntic  cells. 
In  the  pyloric  region  one  kind  of  cell  alone  is 
present,  and  that  resembles  the  central  cells  of 
the  cardiac  region  very  much  more  closely  than 
the  parietal  ones.  The  pyloric  secretion,  when 
obtained  free  from  the  cardiac  one,  is  found  to 
be  alkaline,  and  when  acidified  with  hydro- 
chloric acid  it  possesses  peptonising  power. 
The  amount  of  pepsin  which  it  contains  is, 
however,  much  smaller  than  that  of  the  cardiac 
region.  The  secretion  of  the  cardiac  region,  on 
the  other  hand,  contains  both  pepsin  and  hydro- 
chloric acid.  These,  along  with  other  facts, 
indicate  the  parietal  cells  to  be  the  producers  of 
the  hydrochloric  acid,  and  the  central  cells  to  be 
the  originators  of  the  pepsin.  The  site  of  the 
formation  of  the  rennin  ferment  or  its  pre- 
cursor is  uncertain.  With  regard  to  the 
histological  appearances  of  the  gland  cells  only 
a  few  words  are  necessary.  The  central  cells  in 
the  resting  condition  are  filled  with  distinct 
granules,  which,  during  digestion,  decrease  in 
number.  Typically,  the  granules  are  situated 
chiefly  in  the  inner  or  luminal  parts  of  the  cells, 
the  outer  zone  of  the  cells  showing  a  complete 
absence  of  granules.  In  other  rarer  cases  the 
granules  are  found  scattered  throughout  the 
whole  body  of  the  cell,  and  the  decrease  is  a 
general  one. 

In  the  ovoid  parietal  cells  the  granules  are 
much  smaller,  and  the  changes  not  so  distinct. 

The  granules  in  the  central  cells  consist  not 
only  of  fully  formed  pepsin,  but  of  a  precursor  or 
zymogen,  which,  under  the  influence  of  dilute 
acids,  and  also  during  active  secretion  by  the 
cell,  is  converted  into  pepsin.  To  give  a  full 
proof  of  this  statement  would  take  up  too  much 
space.  The  salient  points  of  diiference  between 
the  zymogen  (pepsinogen)  and  the  enzyme, 
pepsin,  are  that  the  former  is  insoluble  in 
glycerine,  not  easily  destroyed  by  alkaline  solu- 
tions, and  possesses  no  digestive  activity  until 
converted  into  pepsin  by  dilute  acids.  The 
latter,  on  the  other  hand,  is  soluble  in  glycerine, 
very  easily  destroyed  by  dilute  alkalies,  and  is 
an  active  digestive  enzyme. 
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The  distincticjn  of  reniiin  from  its  zymogen  is 
founded  on  similar  facts. 

Tke  Nervmis  Alechanisiii  of  Secretion. — The 
seci'etory  nerves  are  the  vagi.  In  a  dog,  in 
which  a  gastric  fistula  had  been  established  and 
the  Oisophagus  cut  through,  the  eating  of  food 
induced  an  immediate  secretion  of  gastric  juice, 
accompanied  by  reddening  of  the  gastric  mucosa 
owing  to  vascular  dilatation.  This  reflex  secre- 
tion ceased  to  occur  after  both  vagi  had  been 
divided.  Stimulation  of  the  peripheral  ends 
of  the  vagi  by  slowly  repeated  induction  shocks 
also  produced  secretion. 

In  a  human  sul)ject  in  whom  tiie  lumen  of 
the  a3sophagus  had  become  closed  so  that  a 
gastric  fistula  had  to  be  formed,  the  chewing  of 
food,  none  of  which  entered  the  stomach,  pro- 
duced a  copious  flow  of  gastric  juice. 

The  Motor  Mechanism  of  Gastric  Diyeittion. — 
The  stomach  is  usually  closed  at  both  its 
orifices,  the  cardiac  and  pyloric  openings,  by  the 
conti'action  of  the  sphincter  -  like,  circularly 
arranged  muscle  fibres.  The  cardiac  orifice  is 
open  during  each  act  of  swallowing  at  the  close 
of  the  peristaltic  contractions  of  the  cesophagus, 
iuid  the  pylorus  is  open  from  time  to  time  to 
allow  the  passage  of  the  liquefied  food  material 
or  chyme  into  the  intestine.  Diu-ing  the  process 
of  digestion  the  stomach  walls  are  in  continual 
peristaltic  movement,  thus  ensuring  the  thorough 
admixture  of  the  food  with  the  gastric  secretion, 
and  also  permitting  the  mechanical  subdivision 
•of  the  food  masses.  By  these  contractions  the 
food  material  is  propelled  in  two  directions,  the 
•circumferential  portions  of  the  food  passing 
towards  the  pylorus,  while  the  central  portions 
pass  towards  the  cardiac  orifice.  This  circulatory 
movement  brings  the  digestive  secretion  into 
intimate  contact  with  the  food  substances. 
The  muscular  movements  are  most  active  in  the 
region  l)ordering  upon  the  pylorus  (antrum  pylori), 
which  for  this  reason  is  sometimes  sejxirated  by 
an  oblique  furrow  fi'om  the  remainder  of  the 
stomach.  In  the  early  stages  of  digestion  the 
pylorus  is  firmly  closed ;  but  towards  its  ter- 
mination the  closure  becomes  much  less  firm,  so 
that  the  contractions  of  the  antrum  pylori 
succeed  in  propelling  the  more  fluid  portions  of 
the  mass  through  the  pyloric  opening.  Cold 
water  is  .said  by  some  to  produce  rapid  opening 
■of  the  pylorus. 

The  gastric  movements  are  brought  under 
the  control  of  the  nervous  system  by  means  of 
two  sets  of  fibres.  The  vagi  contain  accelerator 
fibres,  so  that  their  stimulation  induces  peristaltic 
movement.  Inhibitory  impulses  are  ti'ansmitted 
through  fibres,  which  in  the  dog  leave  the  cord 
by  the  anterior  roots  of  the  fifth  to  the  eighth 
thoracic  spinal  nerves.  These  fibres  thence 
pass  into  the  sympathetic  system,  have  their 
cell  stations  in  the  ca'liac  ganglion,  and  ultimately 
reach  the  stomach  by  way  of  the  splanchnic 
aaerves. 

VOL.  II 


The  (I  II  rat  ion  if  digextion,  in  health  varies  con- 
siderably according  to  the  nature  and  (juantity 
of  the  food  taken,  and  also  to  individual  idio- 
syncrasies. The  normal  limits  lie  between  three 
and  seven  hours  after  a  substantial  meal,  e.i/. 
Riegel's  test  meal.  A  longer  stay  of  food 
material  in  the  stomach  indicates  motor  in- 
sufficiency. 

Functions  of  the  (Jastric  Juice 

Digestion  commences  in  the  stomach.  In  the 
mouth  the  food  substances  become  mixed  with 
the  saliva,  but  their  stay  there  is  too  short  to 
allow  of  much  digestive  action  taking  place. 
The  chief  changes  produced  by  the  gastric  juice 
are  the  following  : — 

1.  The  soluble  nutriment,  wliicli  has  escaped 
solution  by  the  saliva,  is  dissolved. 

2.  The  ptyalin  of  the  saliva  converts  the 
starch  into  dextrins  and  maltose.  This  action 
continues  as  long  as  there  is  no  free  acid  present 
in  the  stomach. 

3.  The  acid  of  the  gastric  juice  brings  into 
solution  any  earthy  phosphates  or  carbonates 
introduced  with  the  food. 

4.  The  gastric  juice,  in  virtue  of  its  pepsin 
and  hydrochloric  acid,  dissolves  insoluble  and 
coagulated  proteids  and  their  allies,  converting 
them  into  bodies  resemltling  glolnilins.  These 
proteids,  which  are  already  in  solution,  become 
chemically  altered.  The  proteids  undergo  con- 
version into  a  body  (acid  albumin)  precipitable 
on  neutralisation,  and  not  coagulable  by  heat. 
At  a  later  stage  bodies  are  formed  which  are  not 
precipitable  by  neutralising  the  fluid ;  and  as 
digestion  proceeds  the  solubility  of  the  bodies 
formed  increases,  and  their  precipitability  by 
various  chemical  agents,  e.fi.  saturation  with 
neutral  salts  of  the  alkalies  and  magnesium, 
solutions  of  salts  of  the  heavy  metals,  alcohol 
and  strong  mineral  acids,  diminishes.  They 
also  become  more  easily  diffusible  througli 
animal  membranes. 

A  chemical  classification  of  the  dift'ercnt  pro- 
ducts of  gastric  digestion  has  been  founded  upon 
these  differences  of  solubility  and  precipitability. 
This  classification  is  of  considerable  theoretical 
interest ;  but  on  account  of  the  complexity  and 
time-consuming  nature  of  the  methods  employed 
for  the  complete  separation  of  the  difterent  pro- 
ducts, it  has  not,  as  yet,  become  of  mucli 
importance  in  practical  medicine.  A  very  brief 
account  of  the  most  important  facts  must  there- 
fore suf^ice.  The  final  product  of  gastric 
digestion  is  called  peptone.  The  bodies  repre- 
senting the  intermediate  stages  between  it 
and  acid  albumin  are  called  albumoses  (or 
proteoses).  The  albumoses  are  all  precipitable 
by  saturation  with  ammonium  sulphate,  whereas 
pejDtone  is  not  precipitable  by  this  salt.  Certain 
of  the  allnnnoses  are  al.so  precipitable  by  satura- 
tion with  sodium  chloride  or  magnesium  sulphate 
in  neutral  solution,  and  these  have  been  named 
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the  primary  albumoses.  The  remaining  albu- 
mose  is  not  precipitable  by  satiiration  with 
sodium  chloride  in  neutral  solution,  and  it  is 
named  deutero-albumose. 

The  pepsin  and  hydrochloric  acid  probably 
act  as  hydrolytic  agents.  This  conclusion  is 
supported  (1)  by  the  fact  that  the  digestion  of 
carbohydrates  by  the  enzyme  ptyalin  is  known 
to  be  hydrolytic ;  (2)  by  the  fact  that  similar 
products  to  those  of  gastric  digestion  may  be 
produced  by  boiling  proteids  with  dilute  mineral 
acids,  which  are  known  to  act  as  hydrolytic 
agents ;  and  (3)  by  the  fact  that  peptone  may 
be  converted  by  certain  dehydrating  agents  into 
bodies  resembling  native  proteids. 

With  regard  to  the  relative  digestibility  of 
different  proteid  and  albuminoid  bodies,  the 
article  on  diet  should  be  consulted. 

Conditions  affecting  the  rapidity  of  action  of 
pepsin  and  hydrochloric  acid. — The  most  favour- 
able degree  of  acidity  is  about  0'2  \)&y  cent 
hydrochloric  acid.  Other  acids  may  replace  the 
hydrochloric,  but  all  of  them  are  much  less 
efficient. 

The  most  favourable  temperature  for  the 
action  of  pepsin  lies  between  35°  C.  and  50°  C. 
In  neutral  solution  pepsin  is  destroyed  by 
heating  to  55°  C. ;  but  the  addition  of  peptones 
to  the  solution  raises  its  resisting  power,  so  that 
a  temperatui'e  of  60°  C.  becomes  necessary  for 
its  destruction.  In  the  dry  condition  it  may  be 
heated  to  a  temperature  of  over  100°  C.  without 
losing  its  activity.  Up  to  a  certain  maximum 
an  increase  in  the  quantity  of  pepsin  accelerates 
digestion. 

Numerous  organic  compounds,  which  in 
dilute  solution  destroy,  or  at  least  inhibit,  the 
activity  of  micro-organisms,  exert  little  deleterious 
action  on  pepsin.  Arsenious  and  salicylic  acids, 
phenol,  thymol,  and  chloroform  in  dilute  solution 
only  slightly  retard  peptic  digestion.  Neutral 
salts  of  the  metals  of  the  alkalies  and  alkaline 
earths  lower  the  activity  of  pepsin.  Alkalies  and 
salts  of  the  heavy  metals  rapidly  destroy  pepsin. 
It  is  of  some  importance  to  remember  these  facts 
in  connection  with  the  administration  of  drugs. 

Accumulation  of  the  products  of  digestion 
lessens  greatly  the  rapidity  of  the  action  of 
pepsin.  The  duration  of  peptic  digestion  is 
thus  greatly  lessened  by  the  simultaneous 
absorption  of  peptones  by  the  stomach. 

In  virtue  of  the  presence  of  the  rennin  ferment 
the  gastric  juice  produces  coagulation  of  the 
caseinogen  of  milk  by  converting  it  into  casein. 
This  action  takes  place  in  neutral  solution  prior 
to  the  appearance  of  free  hydrochloric  acid  in 
the  gastric  contents.  The  caseinogen  of  milk  is 
also  precipitable  as  such  by  the  acid  of  the 
gastric  juice,  and  the  precipitate  is  afterwards 
peptonised.  The  gastric  juice  splits  up  cane- 
sugar  into  dextrose  and  Isevulose.  This  action 
is  said  by  some  observers  to  be  due  to  a  ferment 
invertin. 


Glucose  and  lactose  are  also  said  to  be  split 
up  into  lactic  acid  by  means  of  an  enzyme, 
even  when  bacterial  action  is  excluded.  This 
enzyme,  however,  has  not  been  isolated,  and  its 
existence  is  doubtful.  The  quantities  of  lactic 
acid  so  formed  are,  in  any  case,  so  small  that 
the  occurrence  of  appreciable  quantities  is 
certainly  to  be  regarded  as  pathological. 

The  hydrochloric  acid  of  the  gastric  juice, 
in  addition  to  its  digestive  action,  acts  as  a 
germicidal  agent.  When  the  secretion  of  hydro- 
chloric acid  is  deficient,  the  growth  of  micro- 
organisms occurs  much  more  readily.  Amongst 
these  organisms  may  be  mentioned  the  bacterium 
lactis,  which  by  its  action  on  carbohydrates  pro- 
duces lactic  acid.  Bacterial  decomposition  of 
proteids  is  also  liable  to  occur. 

I.  Examination  of  gastric  contents. — Methods 
used  to  obtain  these. — The  next  point  to  consider 
is  the  examination  of  the  gastric  co?itents.  It 
has  already  been  mentioned  that  mechanical 
and  electrical  stimulation  may  be  used  tO' 
produce  secretion  of  gastric  juice.  The  most 
natural  stimulus,  however,  is  the  introduction 
of  digestible  food  material.  The  object  of  the 
examination  of  the  gastric  contents  is  to  find 
out  how  the  stomach  fulfils  its  normal  task  of 
peptonising  food  material  and  propelling  it  intO' 
the  intestines  as  the  acid  chyme.  For  this 
purpose  a  considerable  variety  of  "  test  meals  "' 
has  been  employed. 

The  following  are  the  more  important  ones  : — 

1.  A  test  breakfast  (Ewald  and  Boas),  con- 
sisting of  70  gms.  white  bread  and  300-400  cc. 
of  weak  tea  or  water. 

2.  A  lunch  (G.  See),  consisting  of  100-150' 
gms.  bread,  60-80  gms.  of  finely  minced  meat,, 
and  a  large  glass  of  water. 

3.  Riegel's  test  meal  (given  from  1-2  p.m.), 
consisting  of  a  plate  of  soup  (about  300  cc),  a 
beefsteak  of  150-200  gms.,  potatoes  50  gms., 
and  white  bread  50  gms. 

Klemperer,  Bourget,  Jaworski,  and  Gluzinski 
have  also  proposed  test  meals. 

In  considering  the  advantages  and  disad- 
vantages of  these  meals,  it  will  be  found  most 
convenient  to  take  Ewald's  breakfast  and 
Riegel's  dinner  as  types  of  the  two  extremes 
in  quantity. 

The  chief  advantages  claimed  for  Ewald's 
method  are  the  following  : — 

1.  The  composition  of  the  meal  is  definite 
and  simple. 

2.  The  siphoning  off"  of  the  gastric  contents 
can  be  undertaken  after  a  short  and  definite 
interval  (1  hour). 

3.  Practically  every  patient  is  able  to  take 
the  meal  on  account  of  its  small  size. 

Riegel's  meal,  on  the  other  hand,  is  somewhat 
indefinite  and  complex  in  composition.  It  is 
difficult  to  fix  upon  the  most  favoxu'able  interval 
of  time  after  the  meal,  for  the  obtaining  of  the 
gastric  contents,  as  it  varies  in  individual  cases,, 
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according  to  the  dcgi'ee  of  motor  and  peptic 
cfliciency,  from  2-6  hours.  Usually  the  examina- 
tion of  the  contents  is  undertaken  3^  hours 
after  the  meal.  Lastly-,  the  meal,  on  account 
of  its  large  quantity,  is  not  easily  taken  by  all 
patients.  liiegel's  meal  has,  however,  some 
advantages  not  shared  l)y  that  of  Ewald  and 
Boas.  In  the  first  place,  it  lays  a  much  greater 
demand  upon  the  many-sided  functional  activity 
of  the  stomach,  and  therefore  frequently  gives 
one  a  better  insight  into  what  the  stomach 
is  really  capable  of  performing.  The  results 
obtained  by  these  methods  do  not  always 
agree.  The  total  acidity  is  usually  found  higher 
after  Riegel's  test  meal  than  after  that  of  Ewald 
and  Boas.  On  the  other  hand,  one  must  not 
omit  to  mention  that  in  some  cases,  in  which 
the  production  of  iiydrochloric  acid  is  greatly 
diminished,  e.r/.  in  carcinoma  ventriculi,  free 
hydrochloric  acid  may  be  foimd  after  Ewald's 
test  meal,  whereas  after  that  of  Kiegel  a  negative 
result  of  the  examination  is  not  infreciuent. 
The  explanation  of  this  apparent  contradiction 
lies  in  the  fact  that  the  large  amount  of  proteid 
in  Riegel's  test  meal  is  able  to  enter  into  loose 
combination  with  all  the  hydrochloric  acid 
secreted.  Another  important  advantage  is  that 
it  may  be  employed  in  the  same  way  as  the 
similar  meal  advised  by  Leulie  for  testing  the 
motor  efficiency  of  the  stomach.  For  general 
use,  if  only  one  method  be  employed,  prol)ably 
Ewald!s  is  the  more  convenient. 

The  gastric  contents  may  be  obtained  b}' 
means  of  a  soft  rubber  tube  or  sound  about 
75  cm.  in  length,  and  of  variable  diameter, 
6-7  mm.  being  the  average,  to  whose  upper  end 
a  small  glass  tube  (about  4  inches  in  length)  is 
connected  by  means  of  rubber  tubing.  The 
lower  end  of  the  sound  may  be  closed  or  possess 
a  terminal  aperture,  but  in  all  cases  should 
have  one  large  or  several  small  (Ewald  and 
Rosenheim)  lateral  openings.  The  presence  of 
the  lateral  openings  lessens  the  risk  of  obstruc- 
tion by  food  particles.  The  sound,  having  been 
rendered  aseptic,  is  placed  in  warm  water.  In 
syphilitic,  tuberculous,  or  cancerous  cases, 
separate  sounds  ought  to  be  used  for  each  class 
of  case.  The  upper  glass  end  is  then  put  into 
a  vessel,  which  may  be  held  by  the  patient. 
The  lower  end  of  the  sound  is  next  introduced 
into  the  patient's  mouth,  and  pushed  as  far 
back  as  the  root  of  the  tongue  (for  this  manipu- 
lation the  introduction  of  the  operator's  finger 
is  unnecessary).  If  the  patient  now  swallow 
once  or  twice  the  tube  will  glide  into  the  upper 
end  of  the  oesophagus,  its  descent  into  the 
stomach  being  afterwards  aided  by  slowly  and 
rhythmically  pushing  it  onwards  until  about 
45  cm.  of  the  tube  has  been  introduced. 

For  obtaining  the  gastric  contents  one  of  two 
methods  —  expression  or  aspiration  —  may  be 
employed.  The  former  method  is  the  simpler 
and  the  one  most  frequently  used.    The  patient 


is  requested  to  take  a  deep  inspiration,  and  then 
by  the  contraction  of  his  abdominal  muscles  to 
expel  the  gastric  contents  upwards  through  the 
sound  into  the  vessel  prepared  for  their  recep- 
tion. The  index  finger  should  then  be  placed 
on  the  opening  of  the  glass  tube  and  the  sound 
rapidly  withdrawn.  The  closure  of  the  lumen 
of  the  tube  by  the  finger  prevents  the  escape  of 
the  fluid  contained  within  the  soimd  and  rubber 
tube.  By  removing  the  finger  the  contents  are 
then  allowed  to  flow  into  the  receiving  vessel. 

For  the  aspiration  method.  Boas'  aspirator,  or 
other  similar  instrument,  may  be  employed.  A 
description  of  the  different  forms  in  use  is  un- 
necessary, since  the  expression  method  has  the 
advantage  of  greater  simplicity,  and  is  quite  as 
efticient. 

II.  Clhiical  examination  of  tlie  (jastric  contents. 
—  A.  Macroscopic  examination. — The  chief 
points  to  note  in  the  macroscopic  examination 
are  the  quantity,  consistence,  odour,  and  colour 
of  the  contents,  as  well  as  the  presence  of  any 
foreign  constituents,  such  as  bile,  lilood,  ab- 
normal quantities  of  mvicus,  etc. 

Before  forming  an  opinion  with  regard  to  the 
iiuantity,  one  must  feel  sure  that  the  tota 
contents  have  at  least  been  approximately  ob- 
tained. The  (piantity  is,  of  course,  largely 
dependent  on  the  form  of  meal  taken.  No 
conclusion  can  be  drawn  from  the  quantity  of 
the  contents  as  to  the  peptic  activity  of  the 
gastric  juice.  The  digestive  activity  of  the 
juice  can  be  better  ascertained  from  the  other 
macroscojiic  appearances  of  the  contents.  From 
the  quantity  found,  however,  one  can  infer 
whether  motor  insufficiency  of  the  stomach  is 
present  or  not.  In  cases  of  increased  motility 
the  stomach  may  be  found  nearly  empty  after 
Riegel's  test  meal  within  a  shorter  interval  than 
the  normal  one  of  seven  hours.  In  other  cases 
the  quantity  is  abnormally  large,  or  the  stomach 
is  found  to  still  contain  food  residues  after  the 
lapse  of  seven  hours.  These  ai-e  primarily  cases 
of  motor  insufficiency.  As  will  be  seen  later, 
motor  and  secretory  insufficiency  run  by  no 
means  alwaj's  parallel. 

Lastly,  in  some  cases  a  larger  quantity  is 
found  than  that  which  was  introduced  into  the 
stomach.    These  cases  were  hard  to  explain 
according  to  the  former  view  that  water  was 
absorbed  from  the  stomach.     More  recentl\% 
however,  von  Mering  has  shown  that  not  only 
is  little  or  no  water  absorbed  by  the  stomach  ; 
Init,  on  the  contrary,  the  absoq^tion  of  certain 
1  substances,  e.fi.  sugar,  dextrin,  peptones,  and 
I  alcohol,  is  associated  with  a  secretion  of  water 
j  into  the  stomach. 

I  It  is  further  important  to  note  the  presence 
1  or  absence  of  undigested  food  residues,  and  also 
1  whether  these  food  residues  are  chiefly  carbo- 
I  hydrate  or  chiefly  proteid  in  nature.  A  fine 
uniform  liquefied  mass  suggests  active  peptonis- 
1  ing  power,  accompanied,  it  may  be,  by  hyper- 
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acidity.  Undigested  particles  of  food  suggest 
the  presence  of  subacidity.  Abundant  starchy 
residues  associated  with  good  proteid  digestion 
justify  the  conchision  that  hyperacidity  is 
present.  A  certain  opinion  can  of  course  only 
be  formed  with  regard  to  the  secretion  after  a 
detailed  chemical  examination.  The  necessity, 
however,  of  a  careful  pi'eliminary  macroscopic 
examination  may  be  illusti-ated  by  the  following- 
examples  : — In  one  case  there  may  be  found 
only  a  small  quantity  of  hydrochloric  acid,  and 
yet  the  macroscopic  examination  may  indicate  a 
fairly  complete  peptonisation  of  the  food.  In 
another  apparently  similar  case  of  subacidity, 
undigested  food  particles  may  be  found  in 
considerable  quantity.  If  in  these  two  cases  an 
estimation  of  hydrochloric  acid  had  alone  been 
made,  little  or  no  difference  in  the  conditions 
would  have  been  detected.  The  consideration 
of  the  results  obtained  by  macroscopic  examina- 
tion, combined  with  that  of  the  results  of  the 
chemical  examination,  shows  the  important 
difference  that  in  the  former  case  the  quantity 
of  pepsin  is  much  larger  than  in  the  latter. 

The  odour  of  the  gastric  contents  is  also  of 
considerable  significance.  Normally  they  have 
no  distinctive  odour.  In  certain  pathological 
conditions  they  have  a  somewhat  rancid  smell 
owing  to  the  presence  of  free  fatty  acids.  In 
cases  of  subacidity  they  sometimes  have  a 
putrefactive  odour  owing  to  the  decomposition 
of  proteids  brought  about  by  the  growth  of 
micro-organisms.  In  cases  of  intestinal  ob- 
struction or  of  an  abnormal  communication 
between  the  stomach  and  the  intestines  they 
may  have  a  faecal  odour. 

Mucus  in  considerable  quantities,  blood,  bile, 
and  pus  are  abnormal  constituents  that  may 
occasionally  be  found. 

Mucus,  if  pi'esent  in  large  amount,  can  easily 
be  recognised  by  its  physical  characters,  and  by 
the  fact  that  it  yields  a  precipitate  on  the  addi- 
tion of  a  little  acetic  acid.  It  is  usually  found 
in  the  upper  part  of  the  gastric  contents  when 
they  have  been  collected  in  a  vessel.  The 
quantity  of  muciis  normally  present  is  small. 

The  Colour. — Blood,  when  present,  may  pro- 
duce either  a  reddish  or  brown  tint  in  the 
gastric  contents.  In  the  former  case  it  has 
been  freshly  shed,  and  microscopical  examination 
frequently  reveals  intact  red  blood-corpuscles. 
In  the  latter  the  haemoglobin  has  become  de- 
composed into  methaemoglobin  and  acid  hiematin 
(see  "  Haematemesis  "). 

Bile  and  intestinal  juice  ai'e  not  infrequently 
met  with  even  under  normal  conditions,  the  bile 
giving  a  greenish  tint  to  the  gastric  contents. 
The  usual  tests  for  its  chief  constituents  may 
be  employed  in  its  recognition.  The  presence 
of  intestinal  juice  is  proved  by  testing  for  the 
pancreatic  enzymes. 

Pus  is  very  rarely  found.  It  may  be  re- 
cognised on  microscopical  examination,  and  by 


means  of  the  chemical  tests  used  for  its  recog- 
nition in  the  urine. 

In  gaseous  fermentation  of  the  gastric  contents 
the  macroscopic  appearances  are  very  character- 
istic. The  gastric  contents,  when  collected  in  a 
vessel,  show  at  least  three  distinct  layers.  The 
uppermost  layer  consists  of  foam  formed  by  gas 
bubbles  which  rise  to  the  surface,  the  middle 
layer  is  a  more  or  less  turbid  fluid,  and  the 
lowest  one  consists  of  a  sediment  composed  of 
fine  carbohydrate  residues.  This  condition  is 
found  under  circumstances  which  allow  stag- 
nation of  the  gastric  contents,  as  for  example 
in  motor  insufficiency.  The  quantity  of  free 
hydrochloric  acid  is  usually  increased  rather 
than  diminished.  In  this  respect  gaseous  fer- 
mentation is  in  striking  contrast  with  other 
forms  of  fermentation,  e.g.  lactic  acid  fermenta- 
tion, which  are  practically  never  found  except 
in  cases  of  subacidity.  The  mixture  of  gases 
present  is  occasionally  inflammable.  Chemical 
examination  has  shown  the  presence  of  variable 
quantities  of  the  following  gases : — Carbon 
dioxide,  hydrogen,  marsh  gas,  and  acetylene,  in 
addition  to  nitrogen  and  small  quantities  of 
oxygen.  The  last  two  gases  are  derived  from 
atmospheric  air  which  has  been  swallowed. 
Sulphuretted  hydrogen  is  also  occasionally 
found  in  the  gastric  contents,  but  it  is  not 
usually  found  in  typical  cases  of  gaseous 
fermentation. 

For  the  examination  of  vomited  material  the 
same  methods,  macroscopic  and  chemical,  are 
used  as  for  the  examination  of  the  gastric  con- 
tents obtained  by  the  use  of  the  sound.  The 
vomited  material  may  consist  of  mucus  alone, 
mucus  mixed  with  bile,  or  moi'e  or  less  digested 
food  material  with  admixture  of  any  of  the 
pathological  constituents  already  mentioned. 

In  certain  cases  the  examination  of  the  gastric 
contents  after  a  test  meal  requires  to  be  supple- 
mented by  a  similar  examination  in  a  state  of 
hunger,  i.e.  in  the  morning  before  breakfast. 
The  presence  of  any  quantity  above  50  cc.  is  to 
be  regarded  as  pathological.  Quantities  above 
50  cc.  are  usually  found  in  cases  of  motor  in- 
sufficiency or  ol)struction,  and  secondly  in  cases 
of  hypersecretion. 

B.  The  chief  morphological  constituents  that 
may  be  noted  on  microscopical  examination  are 
the  following : — Undigested  food  residues,  e.g. 
muscle  fibres,  starch  granules,  plant  cells,  fat 
globules,  etc.  ;  cell  luiclei,  squamous  epithelium, 
columnar  epithelium,  mucous  cells,  blood  and 
pus  corpuscles,  small  portions  of  the  gastric 
mucosa,  particles  of  tumours,  and  various  micro- 
organisms, e.g.  yeast  cells,  sarcina  ventriculi,  and 
numerous  forms  of  bacteria. 

C.  Chemical  examination  of  the  gastric  con- 
tents.— Prior  to  the  chemical  examination  the 
gastric  contents  should  be  filtered.  The  filtrate 
alone  is  used  for  the  examination. 

1.  The  reaction  of   the  filtrate  should  be 
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ascertained  by  the  use  of  blue  and  red  litmus 
papers. 

2.  If  the  i-eaction  be  acid,  the  presence  or 
absence  of  free  hydrochloric  acid  should  be 
ascertained.  There  are  a  number  of  organic 
colouring  matters,  which  change  in  colovir  in 
the  presence  of  free  hydrochloi'ic  acid  even  when 
the  acid  is  in  very  dilute  solution  ;  while  they 
show  no  change  of  colour  in  presence  of  such 
strengths  of  organic  acid  solutions  as  are  ever 
found  in  the  gastric  juice.  The  most  commonly 
employed  colouring  matters  are  tropajolin  00 
(saturated  alcoholic  solution),  which  is  changed 
from  yellow  to  red  by  free  hydrochloric  acid, 
methyl  violet  ('1  per  cent  aqueous  solution), 
which  becomes  blue,  and  congo  red,  which  is 
converted  into  a  dark  blue.  The  most  im- 
portant objection  to  the  use  of  all  these  is  that 
albumoses  and  peptone  when  present  prevent  or 
lessen  the  colour  change  by  entering  into  loose 
combination  with  more  or  less  of  the  hydro- 
chloric acid.  This  objection  does  not  hold  good 
for  Giinzburg's  test.  Glinzburg's  reagent  has 
the  following  composition  :  —  Phloroglucin  "2 
gms.,  vanillin  1  gm.,  al)solute  alcohol  30  cc.  A 
few  drops  of  this  yellowish  fluid  are  mixed  in  a 
porcelain  basin  with  a  very  small  quantity  of 
the  filtrate,  and  the  mixture  evaporated  to  dry- 
ness over  the  open  flame.  If  free  hydrochloric 
acid  be  present,  a  carmine  red  residue  is  left ; 
but  if  free  organic  acids  only  be  present,  a  slight 
yellowish  residue  is  left. 

The  simj^lest  test  for  lactic  acid  is  Ufl'el- 
mann's  reagent  (2  per  cent  aqueous  phenol 
solution  to  which  are  added  a  few  drops  of 
tincture  of  the  perchloride  of  iron  until  the 
fluid  becomes  of  a  deep  amethyst-blue  colour). 
This  reagent  should  always  be  freshly  prepared 
before  use.  It  is  not  advisable  to  test  for 
lactic  acid  by  its  means  in  the  filtrate  itself,  as 
other  substances,  which  share  with  lactic  acid 
the  power  of  converting  the  blue  into  a  canary 
yellow  solution,  may  be  present  in  the  filtrate. 
Amongst  these  may  l)e  mentioned  glucose,  phos- 
phates, alcohol,  oxalic,  citric,  and  tartaric  acids. 
About  10  cc.  of  the  filtrate  are  concentrated  to 
a  thin  syrup  by  evaporation  on  the  water  bath, 
thoroughly  extracted  with  ether,  using  about 
50  cc.  in  all.  The  ethereal  layer  is  then  separ- 
ated, and  evaporated  to  dryness  on  the  water 
bath.  The  residue  is  dissolved  in  water,  and 
tested  by  means  of  Uftelmann's  reagent.  For  a 
quantitative  estimation  of  lactic  acid  the  extrac- 
tion with  ether  must  be  more  thorough.  At 
least  six  extractions,  using  100  cc.  of  ether  each 
time,  should  be  employed.  The  residue  after 
evaporation  of  the  ether  shoidd  be  dissolved  in 
a  known  quantity  of  water  and  titrated  with 
decinormal  caustic  soda  solution.  Each  cc.  of 
the  decinormal  alkali  is  equivalent  to  '0090 
gms.  of  lactic  acid. 

I'utyric  and  acetic  acids  are  also  sometimes 
found  in  very  small  quantity. 


The  filtrate  of  the  gastric  contents  may  also 
be  tested  for  the  different  forms  of  albumoses 
and  for  peptone,  but  as  yet  the  examination  has 
not  obtained  much  practical  importance. 

The  presence  of  pepsin  may  be  recognised  by 
means  of  an  artificial  digestion.  Ten  cc.  of  the 
filtrate  are  placed  in  a  test-tube,  hydrochloric 
acid  being  added,  if  necessary,  until  congo  red 
paper  is  just  turned  blue,  and  a  circular  disc  of 
hard-boiled  white  of  egg  1-5  mm.  thick  and  10 
mm.  in  diameter  is  placed  in  the  fluid.  The 
disc  may  be  cut  from  a  hard-boiled  egg  by 
means  of  a  Valentine's  double-bladed  knife  and 
a  cork-borer.  The  test-tul)e  is  then  placed  on  a 
water  bath  at  40°  C.  If  the  quiuitity  of  pepsin 
be  normal,  the  albumin  disc  should  be  com- 
pletely dissolved  in  a  half  or  at  most  a  whole 
hour. 

To  test  for  the  presence  of  rennin,  10  cc.  of 
the  gastric  filtrate  are  accurately  neutralised  by 
the  addition  of  decinormal  caustic  soda  solution. 
A  few  drops  of  the  neutral  fluid  are  then  added 
to  10  cc.  of  milk  in  a  test-tube,  and  the  mixture 
is  placed  in  a  water  bath  at  40°  C.  If  rennin 
be  present  in  sufficient  quantity,  coagulation  of 
the  milk  should  be  complete  in  ten  minutes,  or 
at  most  half  an  hour. 

Quantitative  estimations  of  the  chief  constituents 
of  the  gastric  filtrate  : — 

The  total  acidity  may  be  estimated  by  the 
following  method  : — To  10  cc.  of  the  gastric 
filtrate,  diluted  with  a  little  water,  a  few  drops 
of  alcoholic  solution  of  phenolphthalein  are 
added.  Decinormal  caustic  soda  solution  is 
then  gradually  added  to  the  mixture  placed  in 
a  beaker  until  a  permanent  pink  colour  just 
forms.  It  is  customary  to  express  the  degree  of 
acidity  so  found  by  a  figure  stating  the  number 
of  cc.  of  decinormal  caustic  sodii  necessary  to 
neutralise  the  total  acid  in  100  cc.  of  the 
filtered  gastric  contents.  If,  for  example,  5'7 
cc.  of  decinormal  caustic  soda  were  recpiired  to 
neutralise  the  acid  in  10  cc.  of  the  gastric 
filtrate,  then  57  cc.  would  be  required  to 
neutralise  the  acid  in  100  cc.,  and  the  acidity 
would  be  57  per  cent. 

Other  indicators,  e.g.  litmus,  may  be  used  in 
the  place  of  phenolphthalein.  The  indicator 
chosen  should  be  employed  for  all  the  estima- 
tions of  one  series.  This  is  a  necessary  pre- 
caution, as  the  results  for  the  acidity  obtained 
by  the  use  of  different  indicators  do  not  always 
coincide  when  proteids  are  present  in  the  acid 
fluid.  If,  for  example,  a  drop  of  phenolphthalein 
solution  be  added  to  a  proteid  one,  which  reacts 
neutral  towards  litmus,  the  addition  of  a  small 
quantity  of  decinormal  caustic  soda  will  be 
found  necessary  before  a  permanent  pink  colour 
of  the  solution  is  secured.  The  total  acidity 
varies  within  wide  limits  even  under  physiological 
conditions.  50-75  per  cent  may  be  given  as  the 
average. 

The  total  acidity  of  the  gastric  filtrate  is 
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made  up  of  the  following  factors: — (1)  free 
hydrochloric  acid,  (2)  combined  hydi'ochloric 
acid,  (3)  acid  salts,  and  (4)  organic  acids.  The 
quantity  of  organic  acids  present  is  usually  so 
small  that  it  may  be  neglected.  A  method  for 
the  estimation  of  the  most  important  one  of 
these,  namely,  lactic  acid,  has  already  been 
given.  For  methods  of  estimating  the  other 
organic  acids  see  "Literature." 

Probably  the  simplest  and  yet  accurate 
method  of  estimating  the  free  hydrochloric 
acid  is  Fleiner's  modification  of  that  of  Mintz. 
To  10  cc.  of  the  gastric  filtrate  placed  in  a 
beaker  are  added  about  twenty -five  drops  of 
Giinzburg's  reagent.  A  drop  of  the  mixture  is 
cautiously  evaporated  to  dryness  over  the  open 
flame.  A  carmine -red  residue  indicates  the 
presence  of  free  hydrochloric  acid.  For  the 
quantitative  estimation  of  the  free  mineral  acid 
decinormal  caustic  soda  is  gradually  added  from 
a  burette  until  a  drop  or  two  of  the  mixture 
yields  no  red  residue  on  heating.  After  making 
a  preliminary  estimation  a  second  one  shoiild 
always  be  performed,  xising  the  result  of  the 
first  as  a  guide.  The  number  of  cc.  of  deci- 
normal caustic  soda  used  indicates  the  quantity 
of  free  hydrochloric  acid  expressed  as  so  many 
cc.  of  a  decinormal  hydrochloric  acid  solution. 
The  percentage  of  hydrochloric  acid  is  obtained 
by  multiplying  this  result  by  -00365.  Although 
this  is  always  given  as  a  method  for  the  estima- 
tion of  the  free  HCl  alone,  it  is  doubtful  whether, 
after  all,  some  at  least  of  the  combined  HCl  is 
not  also  estimated. 

The  acidity  due  to  acid  salts  may  be  estimated 
by  Leo's  method.  10  cc.  of  the  gastric  filtrate 
are  mixed  with  5  cc.  of  a  saturated  solution  of 
calcium  chloride,  and  the  fluid  titrated  with 
decinormal  caustic  soda  in  precisely  the  same 
manner  as  already  described  mider  estimation 
of  the  total  acidity. 

To  15  cc.  of  the  gastric  filtrate  is  then  added 
1  gm.  of  finely  powdered  pure  calcium  carbonate. 
The  mixture  is  thoroughly  shaken,  and  then 
filtered  through  a  previously  dry  filter  into  a  well- 
dried  beaker.  Calcium  chloride,  acid  phosphate, 
theexcessof  calcium  carbonate,  and  carbondioxide 
are  present  in  the  filtrate.  The  carbon  dioxide 
is  removed  by  passing  a  stream  of  air  through 
the  fluid  by  means  of  a  hand  bellows  connected 
with  a  fine  glass  tube  dipping  into  the  fluid,  or 
by  means  of  an  aspirator.  10  cc.  of  the  filtrate, 
now  freed  from  carbon  dioxide,  are  accurately 
measured  out,  mixed  with  5  cc.  of  a  saturated 
solution  of  calcium  chloride,  and  titrated  with 
decinormal  caustic  soda  as  before.  The  latter 
result  gives  the  acidity  alone  due  to  acid  salts. 
The  former  result  gives  the  total  acidity. 

A  few  words  are  necessary  to  explain  the 
principles  upon  which  Leo's  method  is  based. 
Solutions  of  free  acids  on  being  shaken  with 
calcium  carbonate  in  the  cold  are  completely 
neutralised,  while  fluids  containing  acid  {i.e. 


dihydi'ogen)  phosphates  after  similar  treatment 
retain  their  acid  reaction.  In  a  mixture,  of  free 
acids  and  acid  phosphates,  one  can  therefore 
exclude  the  acidity  due  to  free  acids  by  the 
addition  of  calcium  carbonate,  and  then  estimate 
in  the  filtrate  the  acidity  due  to  acid  phosphates. 
The  soluble  calcium  salts  which  are  formed  by 
the  interaction  of  calcium  carbonate  with  the 
free  acids  present  (chiefly  hydrochloric)  react 
with  sodium  dihydrogen  phosphate  to  form 
sodium  chloride  and  calcium  dihydrogei:i  jihos- 
phate.  One  then  estimates  the  acidity  of  the 
latter  salt,  which  requires  twice  as  much  caiistic 
soda  to  convert  it  into  the  neutral  calcium 
phosphate  as  is  necessary  for  the  neutralisation 
of  the  corresponding  acid  phosphates  of  sodium 
and  potassium.  The  following  equations  will 
help  to  render  the  matter  clear  : — 2NaH2PO^  + 
2NaOH  =  2Na.,HP0^  +  H„0 ;  whereas  2NaH,P0^ 
-I-  4NaOH  +  3CaCl,  =  Ca/PO.,).  +  6NaCl  +  mf>. 

To  overcome  this  difficulty,  one  of  two  ex- 
pedients may  be  employed.  The  total  acidity 
may  be  estimated  in  the  usual  way  without  the 
addition  of  calcium  chloride.  The  second  titra- 
tion may  be  carried  out  exactly  as  before.  The 
number  of  cc.  of  caustic  soda  used  in  the  second 
titration  would,  however,  require  to  be  divided 
by  two.  This  division  l)y  two  becomes  un- 
necessary if  both  estimations  are  performed 
under  the  same  conditions,  namely,  the  addition 
of  excess  of  calcium  chloride.  Since  the  second 
method  is  the  simpler,,  it  is  almost  invariably 
employed. 

The  total  quantity  of  hydi'ochloric  acid — free 
and  combined — is  easily  ascertained  from  the 
results  already  given.  It  is  equivalent  to  the 
total  acidity  minus  that  due  to  acid  phosphates 
and  lactic  acid  if  present. 

For  the  estimation  of  the  total  "  physiologi- 
cally active  "  hydrochloric  acid  (free  and  com- 
bined) niimerous  other  methods  have  been 
employed ;  of  these  Martins  and  Liittke's  ap- 
pears to  be  the  most  accurate.  As  the  method, 
however,  is  somewhat  too  complex  for  clinical 
use,  a  brief  sketch  of  the  principles  upon  which 
it  is  foimded  must  here  suffice.  The  total 
chlorides  in  10  cc.  of  the  gastric  filtrate  are 
first  estimated  as  in  the  lu-ine  by  Volhard's 
method.  The  quantity  of  chlorine  in  the  ash  of 
another  10  cc.  is  then  estimated  and  reckoned 
in  terms  of  hydrochloric  acid.  By  subtracting 
the  latter  result  from  the  former,  one  obtains 
the  chlorine  present  as  free  and  combined  hydro- 
chloric acid. 

The  loosely  combined  hydrochloric  acid  is 
equivalent  to  the  total  acidity  minus  that  due 
to  acid  phosphates,  free  hydrochloric  acid,  and 
lactic  acid  if  present.  The  combined  hydro- 
chloric acid  is  in  loose  imion  with  amido-acids, 
albumoses,  and  peptones.  The  total  hydrochloric 
acid  is  sometimes  termed  the  "physiologically 
active  "  acid,  because  the  loosely  combined  is  as 
important  in  peptic  digestion  as  the  free. 
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The  Motor  Activity  of  the  Stomach  may  be 
tested  by  several  metliods.  1.  Probably  the 
best  of  these  for  practical  purposes  is  that  of 
Leuhe.  Seven  hours  after  the  taking  of  a  test 
meal  similar  to  that  of  Riegel,  an  examination 
is  made  with  the  gastric  sound.  Under  normal 
conditions  the  stomach  should  then  be  found 
empty ;  luit  in  cases  of  motor  insutiicieney  the 
amount  of  fluid  varies  according  to  the  severity 
of  the  case. 

2.  The  salol  method  of  Ewald  and  Sievers  for 
testing  the  motor  efficiency  of  the  stomach  is 
foimded  upon  the  fact  that  salol — a  compound 
of  salicylic  acid  with  phenol — is  not  decomposed 
in  acid  solution,  but  readily  undergoes  decom- 
position in  alkaline  solution  into  phenol  and  a 
salicylate  of  the  alkali  employed.  This  decom- 
position cannot  take  place  in  the  stomach  ;  Init 
occurs  whenever  the  salol  passes  into  the  small 
intestine.  The  salicylate  thus  formed  is  al)- 
sorbed,  and  excreted  in  the  urine  as  salicyluric, 
acid,  which  gives  a  violet  colour  with  ferric 
chloride.  If  1  gm.  of  salol  be  given  to  a  healthy 
individual  during  digestion,  the  reaction  with 
ferric  chloride  should  appear  in  the  urine  after 
half  or  at  most  three-quarters  of  an  hour. 
Delay  in  the  appearance  of  the  reaction  indi- 
cates a  retention  of  the  contents  of  the  stomach. 
The  salol  test  has,  however,  turned  out  to  be 
far  from  reliable.  Stein  has  shown  that  salol  is 
absorbed  from  the  stomach  itself,  and  that  the 
products  of  its  decomposition  may  afterwards  be 
detected  in  the  urine. 

3.  A  third  method — that  proposed  by  Klem- 
perer — consists  in  introducing  into  the  stomacli, 
previously  freed  from  food  residues,  100  cc.  of 
olive  oil.  After  two  hours  the  gastric  contents 
are  obtained  by  means  of  the  sound,  the  com- 
plete I'emoval  of  the  oil  being  afterwards  ensured 
by  repeatedly  washing  out  the  stomacli  with 
water.  The  oil,  after  being  separated  from  the 
water  in  a  separating  funnel,  is  measured.  The 
<liminution  in  quantity  expresses  the  amount  of 
oil  which  has  been  expelled  into  the  intestines. 
Kleraperer  found  that  under  normal  conditions 
70-SO  cc.  of  oil  wei'e  expelled  into  the  intestines. 
This  metliod,  although  of  considerable  scientific 
value,  is  obviously  one  ill  suited  for  practical  use. 

4.  Lastly,  a  siiort  reference  to  Einhorn's 
electrical  method  for  the  examination  of  the 
motor  activity  of  the  stomach  must  suffice. 
For  this  purpose  he  uses  an  ingeniously  con- 
trixed  instrument  called  the  gastrograph. 
Although  indicating  all  movements  of  the 
gastric  contents,  it  is  chiefly  of  use  as  a  recorder 
of  those  gastric  movements  which  complete  the 
mcclianical  subdivision  of  the  food  and  ensure 
its  thorough  admixture  with  the  gastric  juice. 
Tlic  method  has  not  so  far  proved  of  much 
practical  utility. 

I'atkological  vdridtionx  of  (/asfrir  dutcstion 
may  be  divided  into  secretory,  motor,  and 
sensorv. 


The  variations  in  secretory  activity  may  be 
either  in  the  direction  of  increased  or  of 
diminished  activity,  and  may  affect  one  or  all  of 
the  constituents  of  the  gastric  juice.  Whereas 
mider  normal  conditions  the  gastric  mucosa  only 
secretes  in  consequence  of  some  stimulus,  in 
hypersecretion  it  continues  to  act  during  the 
intervals  between  meals,  and,  in  conse(|uence, 
the  stomach  is  found  to  contain  fluid  even 
during  hunger.  This  hypersecretion  or  gastro- 
succorrhoea  may  be  intermittent  or  chronic,  and 
is  usually  associated  with  more  or  less  sensory 
disturbance. 

Diminished  secretion  of  gastric  juice  is  found, 
especially  in  atrophic  conditions  of  tlie  gastric 
mucosa,  e.ij.  in  adenia  ventriculi. 

Anomalies  of  secretion  aftecting  individual 
constituents  of  the  gastric  juice  are  usually 
limited  to  variations  in  the  quantity  of  hydro- 
chloric acid  produced,  the  quantity  of  pepsin 
remaining  fairly  constant,  and  \\\a.y  manifest 
themselves  as  either  a  subacidity  or  a  hyper- 
acidity of  the  gastric  juice.  The  total  acidity 
in  such  cases  may  reach  values  of  from  100  to 
150  per  cent,  while  the  acidity  due  to  free 
hydrochloric  acid  may  amount  to  50  to  60  per 
cent.  The  alterations  in  acidity  in  the  dift'crent 
pathological  conditions  aftecting  the  stomach 
(carcinoma,  gastric  catarrh)  are  referred  to 
under  their  special  headings. 

Diminished  motor  activity  of  the  stomacli 
may  aftect  the  muscular  walls  of  the  organ  as 
a  whole,  e.ij.  in  atony  of  tlie  stomacli,  or  be 
limited  to  certain  parts,  as  in  pyloric  or  cardiac 
insufficiency. 

Increased  motility  may  be  due  to  increased 
resistance  to  the  expulsion  of  the  contents  as  in 
pjdoric  sti'icture,  or  it  may  lie  established  to 
compensate  for  secretory  insutiicieney,  or  it  may 
be  due  to  irritation,  as  in  hyperchlorhj'dria,  or 
lastly  it  may  be  nervous  in  (n-igin.  It  may  be 
general,  as  in  jieristaltic  unrest  of  the  stomach 
and  in  vomiting,  or  it  may  take  the  form  of 
spasmodic  contractions  localised  to  the  cardiac 
or  pyloric  orifices. 

While  digestion  is  normally  unaccompanied 
by  sensation,  in  patliological  conditions  the 
varieties  of  sensory  disturbance  that  may  occur 
are  so  nimierous  that  refei'ence  must  be  made 
to  the  special  articles  on  diseases  of  the  stomach. 

Bile 

;  TJie  secretion  of  hile  takes  place  continuously, 
i  in  this  respect  diftering  from  the  true  digestive 
]  secretions.  At  the  present  time  bile  is  regarded 
mainly  as  a  fluid  which  contains  certain  effete 
products  destined  for  excretion,  some  of  these, 
however,  being  absorbed  by  the  intestine  after 
their  discharge  from  the  bile  duct.  Certain 
substances  which  are  insoluble  in  such  a  watciy 
solution  as  urine  can  be  dissolved  and  so 
excreted  by  the  bile.  The  most  important 
biliary  constituents  are  formed  in  the  liver,  not 
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being  found  in  the  blood  either  normally  or 
after  removal  of  the  liver ;  but  if  the  outflow 
of  bile  be  hindered,  the  biliary  constituents 
appear  in  the  blood  and  are  partly  deposited  in 
different  tissues,  partly  excreted  by  the  kidneys, 
giving  the  urine  a  brownish-green  colour. 

Physiological  Action. — Until  comparatively 
recently  it  was  assigned  a  very  important  role 
in  digestion  ;  but  now  it  is  only  regarded  as  of 
importance  in  the  absorption  of  fats.  It  does 
not  exercise  any  direct  deterrent  action  on 
putrefying  processes  so  far  as  can  be  made  out. 
The  digestion  of  proteids  and  carbohydrates  is 
practically  unaffected  by  its  withdrawal ;  but 
only  about  half  the  normal  amount  of  fat  is 
absorbed,  the  rest  being  excreted  in  the  f feces. 
This  withdrawal  of  fat  in  the  fajces  allows  the 
action  of  putrefaction  organisms  on  the  proteids, 
because  the  latter  become  coated  with  fat,  and 
so  the  action  of  the  pancreatic  juice  is  prevented, 
and  decomposition  ensues.  So  long,  however, 
as  excessive  quantities  of  fat  in  the  food  are 
avoided,  neither  the  general  condition,  e.//. 
nitrogen  equilibrium,  nor  digestion  suffers.  It 
is  exceedingly  difficult  to  study  the  action  of 
drugs  on  the  bile  seci'etion,  because  the  flow  is 
such  a  variable  one  even  under  ordinary  con- 
ditions, and  as  a  result  of  this  the  conclusions 
which  different  investigators  have  come  to  are 
very  contradictory.  It  seems  pi'obable  that  no 
substance,  with  the  exception  of  certain  of  the 
bile  constituents  themselves,  acts  as  a  true  chol- 
agogue.  The  pressure  of  the  bile  in  the  ducts 
can  rise  to  a  much  greater  height  than  that  of 
the  blood  in  the  portal  system.  The  tempera- 
ture of  the  blood  in  the  hepatic  vein  is  higher 
than  that  in  the  portal,  showing  that  the  cells 
have  been  undergoing  active  metabolic  changes  ; 
but  of  course  this  applies  not  only  to  the  biliary, 
but  also  to  the  glycogenic  function  of  the  liver. 

Mode  of  Origin  of  Constituents. — The  only 
bile  constituent  of  which  we  know  more  or  less 
definitely  the  mode  of  origin  is  the  bile  pigment. 
This  pigment  occurs  only  in  animals  which  con- 
tain htemoglobin  in  their  blood.  It  is  certain 
that  the  blood  pigment  is  either  set  free  in  the 
liver  from  the  breaking  down  of  red  blood- 
corpuscles,  or  it  is  set  free  elsewhere  and  carried 
to  the  liver,  where  it  is  split  up  into  an  iron- 
holding  radicle,  hsematin,  and  albumin.  The 
former  loses  its  iron  and  takes  up  water  to  form 
bilirubin,  the  iron  being  retained  in  the  liver, 
perhaps  helping  to  form  hsemoglobin  later. 

A  very  small  quantity  of  iron  is  excreted  in 
organic  form  in  the  bile,  not  nearly  sufficient  to 
account  for  the  amount  present  in  the  hfemo- 
globin  before  destruction.  After  injection  of 
haemoglobin  into  the  blood,  there  is  an  increased 
production  of  bilirubin ;  but  this  does  not 
result  in  an  absorption  and  deposition  of  pig- 
ment until  the  amount  becomes  so  great  that 
the  bile  capillaries  or  smaller  bile  ducts  become 
blocked.     Any  agents  which  can  break  down 


the  red  blood-corpuscles  setting  free  hsemoglobin 
can  produce  bilirubinuria  if  the  amount  of  dis- 
integration be  great  enough  to  produce  obstruc- 
tion in  the  bile  capillaries.  On  obstruction  to 
the  bile  outflow,  the  resultant  absorption  takes 
place  in  the  larger  bile  ducts,  through  the 
lymphatics  into  the  thoracic  duct.  Bilirubin 
can  be  formed  from  haemoglobin  outside  the 
liver,  as,  e.g.,  in  old  blood  extravasations, 
haemorrhagic  infarcts,  etc.  The  pigment  which 
crystallises  out  under  such  conditions  was  first  of 
all  described  by  Virchow  as  haematoidin,  but  it  is 
now  known  to  be  identical  with  bilirubin.  There 
are  many  other  facts  which  bring  out  strongly 
the  intimate  connection  between  the  blood  and 
bile  pigments.  Only  one  of  these  need  be 
referred  to,  namely,  the  formation  and  excretion 
in  the  urine  of  the  important  iron-free  blood 
pigment,  haematoporphyrin,  in  certain  conditions, 
e.g.  after  sulphonal  poisoning  (.see  "  Haemato- 
porjAyrin  ").  This  pigment  is  isomeric  with 
bilirubin.  The  chief  pigment  in  human  bile  is 
not,  however,  bilirubin,  but  biliverdin,  which 
gives  the  green  colour  to  the  fresh  biliary 
secretion.  It  is  rapidly  reduced  in  the  intestine, 
from  the  action  of  bacteiia,  into  hydrobilirubin 
and  derivatives  of  that  pigment.  The  source  of 
the  other  constituents  of  the  bile  has  not  been 
so  well  made  out.  (Jholesterin,  a  constituent 
probably  of  every  living  animal  cell,  is,  like  the 
bile  pigment,  an  effete  product.  It  is  derived 
from  the  metabolism  of  the  cell  protoplasm,  and 
is  distinguished  by  the  resistance  which  it  offers 
to  further  decomposition,  and  also  by  its  tend- 
ency to  form  gall  stones.  With  regard  to  the 
mits  of  the  bile  acids,  glycocholic  and  taurocholic, 
they  are  the  only  bodies  which  can  undoubtedly 
act  as  cholagogues,  undergoing  absorption  by 
the  intestinal  mucous  membrane  after  their 
excretion  into  the  duodenum.  There  can  be  no 
doubt,  however,  that  this  absorption  takes  place, 
not  in  the  duodenum,  but  in  the  jejunum  and 
ileum.  As  these  acids  imdergo  partial  absorption, 
alterations  in  the  amount  of  proteid  in  the  food 
do  not  affect  to  any  extent  their  excretion  in 
the  bile.  Thus,  after  increasing  the  amount 
of  proteid  in  the  food,  the  salts  of  the  bile  acids 
are  barely  increased  at  all  in  the  bile.  Their 
absorption  may  take  place  directly  into  the 
blood-vessels  of  the  intestinal  mucosa,  although 
probably  the  lymphatics  form  the  main  channel. 
These  salts  probably  play  an  important  part  in 
aiding  the  absorption  of  other  substances  by  the 
intestine — for  example,  soaps  of  the  alkaline 
earths  and  fats.  The  other  constituents  of  the 
Vjile  are  not  of  so  much  importance.  The  body 
which  lends  the  peculiar  stringy  consistence  to 
the  Vjile,  namely,  mvcin,  is  secreted  by  the  gall 
bladder  and  larger  bile  ducts.  In  man  it  is  a 
true  mucin ;  but  in  the  ox  it  is  supposed  to  be 
a  nucleo-albumin.  There  are  also  present  in 
the  bile  small  quantities  of  fat,  lecithin,  and 
soaps. 
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The  amount  Hecreted  can  only  be  estimated  in 
cases  of  biliary  fistula,  and  such  estimations  are 
not  reliable,  because  a  certain  amount  of  the 
bile  is  normally  absorbed  by  the  intestine,  and 
acts  upon  the  biliary  function  of  the  liver.  If 
it  be  then  withdrawn  by  means  of  a  fistula, 
this  natural  cholagogue  is  removed,  and  so  less 
is  excreted  than  what  would  normally  be  the 
case.  The  quantity  also  varies  with  the  amount 
of  water  taken  and  the  nature  of  the  diet, 
animal  food  increasing  it  to  the  most  marked 
extent.  The  maximum  of  flow  occurs  some 
hours  after  food  has  been  taken  ;  the  larger  the 
meal,  the  longer  the  interval  before  the  maximum 
appears.  Exceedingly  little  is  known  as  to  the 
action  of  the  nervous  system  on  bile  secretion. 
There  seem  to  be  certainly  no  true  secretory 
nerves,  but  the  secretion  may  be  afiected  by 
vaso-motor  influences.  If  the  blood  of  the  portal 
vein  be  allowed  to  pass  directly  into  the  inferior 
cava  without  passing  through  the  liver,  the 
secretion  of  bile  still  goes  on,  and  the  same 
holds  good  after  obstruction  of  the  hepatic 
artery.  After  splanchnic  stimulation  there  is 
a  diminished  flow,  with  contraction  of  portal 
vessels,  while  after  section  the  opposite  occurs. 
The  expulsive  action  of  the  gall  bladder  and 
larger  bile  ducts  is  under  the  influence  of  the 
nervous  system,  peristaltic  waves  of  contraction, 
similar  to  the  intestinal  ones,  occurring  along 
tlieir  smooth  nuiscular  fibres.  These  may  also 
be  stimulated  reflexly  from  the  gastric  mucous 
membrane.  The  removal  of  bile  from  the  liver 
through  the  ducts  is  caused  by  the  back  pressure 
of  the  newly  formed  secretion,  and  also  from 
the  pressure  on  the  liver  during  inspiration. 

PATHOLOGic.\r;  Alterations. — It  may  undergo 
pathological  alterations,  of  which  the  chief  are 
due  to  ol)strnction  to  the  bile  outflow  when  the 
pigments  and  salts  of  the  bile  acids  are  ab- 
sorbed, and  the  fluid  left  in  the  dilated  channels 
is  often  found  to  contain  only  traces  of  the  true 
constituents  with  an  excess  of  mucin  [see 
"  -laundice  "). 

Under  certain  conditions,  the  nature  of  which 
we  do  not  yet  know,  <jatl  stones  may  form  in 
the  ducts.  These  vaiy  in  size,  form,  and  chemi- 
cal composition.  There  are  two  important  forms 
met  with  in  man,  cliolesterin  and  pigment  chalk 
stones,  the  former  being  by  far  the  more  fre- 
tpient.  They  ai'e  white  or  faintly  yellow  in 
colour,  and  are  specially  characterised  by  their 
low  specific  gravity,  which  is  less  than  that  of 
watei'.  Absolutely  pure  cliolesterin  stones  are 
rare,  there  being  usually  a  bilirubin  chalk  nucleus 
around  which  the  cholesterin  has  crystallised 
out.  The  pigment  stones  are  much  more  easily 
broken  down  by  pressure  than  the  others,  and 
are  usualh'  nnich  smaller  and  heavier.  They 
very  often  contain  traces  of  copper  and  a  larger 
or  smaller  quantity  of  other  l)ile  pigments  in 
aildition  to  bilirubin,  e.g.  biliverdin.  When 
numbers  of  gall  stones  have  collected  in  the 


ducts,  they  present  a  faceted  appearance,  owing 
to  the  pressure  to  which  they  have  been  sub- 
jected. Very  often  small  stones  or  gravel,  com- 
posed of  calcium  carbonate  tinted  with  bilirubin, 
are  passed.  The  occurrence  of  traces  of  heavy 
metals,  e.g.  Ca,  Zn,  As,  emphasises  the  iuqjort- 
ance  of  the  bile  as  a  medium  for  excretion. 
With  regard  to  the  causes  leading  to  the  forma- 
tion of  gall  stones,  it  has  been  surmised  that  in 
the  case  of  cholesterin  ones,  two  factors  may 
have  played  a  part,  viz.  insufficiency  of  bile 
salts  to  keep  the  cholesterin  in  solution,  or 
excessive  formation  of  the  latter.  The  most 
probable  cause  leading  to  the  formation  of  both 
kinds  of  calculi  is  obstruction  to  the  bile  out- 
flow owing  to  catarrhal  conditions  of  the  ducts, 
when  the  excessive  secretion  of  mucus  or  the 
shedding  of  epithelium  may  at  least  aid  in 
their  production. 

Pancreatic  Secretion. — Nature  and  Method 
OF  Secretion.  —  The  most  important  changes 
wiiich  the  food-stuft's  undergo  are  the  result  of 
the  action  of  the  paHcre(ttic  juice.  The  acid 
chyme  is  gradually  neutralised  by  the  clear 
alkaline  fluid  which  is  secreted  by  the  cells 
lining  the  pancreatic  acini,  and  which  is  poured 
into  the  duodenum  through  "Wirsung's  duct. 
If  the  fluid  be  obtained  from  a  fistula,  it  is 
found  at  the  outset  to  have  a  specific  gravity  of 
about  1"03;  but,  after  some  time  has  elajjsed, 
it  becomes  poorer  in  proteids  and  of  lower 
specific  gravity.  In  carnivora  and  oumivora 
the  secretion  is  not  a  continuous  one.  During 
activity  the  cells  of  the  pancreatic  acini  undergo 
distinct  alterations.  Thus  at  the  beginning  of 
digestion  the  granules  of  zymogen  gradually 
disappear  from  the  inner  zone  until  the  whole 
cell  at  last  appears  clear.  Then  the  granules 
are  again  formed  in  the  inner  part,  the  outer 
zone  acting  as  the  storehouse  for  the  material 
out  of  which  the  zymogen  is  formed.  These 
zymogen  granules  are  only  transformed  into 
the  active  ferment  after  the  gland  has  been 
exposed  to  the  air  for  some  time,  or  after  it  has 
been  subjected  to  the  action  of  weak  alkalies  or 
acids.  The  amouiU  of  the  juice  secreted  in 
twenty -four  hours  is  imjjossible  to  estimate 
accurately,  as  in  cases  of  fistula  it  undergoes 
marked  alterations,  rapidly  also  becoming  poorer 
in  solids.  As  in  other  similar  secretory  pro- 
cesses, the  secretion  is  accompanied  with  vascular 
dilatation. 

Nervous  Mechanisji. — If  the  vagus  be  stimu- 
lated, there  is  an  increase  in  the  amount  secreted, 
the  fluid  also  being  thick  in  consistence  ;  while, 
if  this  nerve  be  cut,  and  its  central  end  stimu- 
lated, the  flow  is  greatly  diminished,  or  may  be 
stopped  altogether.  A  rather  important  cause 
of  stoppage  of  secretion  is  vomiting,  here  also 
the  influence  of  the  vagus  making  itself  felt. 
It  is  an  interesting  fact  that  the  acid  chyme,  on 
coming  into  contact  with  the  duodenal  mucous 
membrane,  causes  an  increased  pancreatic  secre- 
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tion,  and  this  brings  about  neutralisation,  while 
alkalies  have  the  opposite  effect.  This  reflex 
secretion  persists  even  after  the  vagi  and  sj'm- 
pathetic  have  been  cut,  its  occurrence  being 
then  probably  due  to  the  presence  of  a  local 
centre  perhaps  in  the  neighbourhood  of  the 
pylorus.  The  maximum  flow  occurs  about  three 
hours  after  food  has  been  taken,  then  sinks  for 
about  the  following  four  hours,  when  it  may 
again  rise.  The  greater  the  flow,  the  poorer  is 
the  juice  in  solids. 

Action  of  the  Enzymes. — The  ferments,  in 
the  pancreatic  juice  are  four  in  number,  the  most 
important  one  being  trypsin,  which  acts  upon 
proteids,  transforming  thetn  into  more  soluble 
bodies. 

Unlike  pepsin,  it  acts  best  in  a  weakly  alka- 
line solution,  although  it  is  also  active  in  neutral 
or  faintly  acid  ones.  Still  even  with  weak 
organic  acids,  altliough  at  the  outset  the  action 
is  almost  as  marked  as  in  slightly  alkaline 
media,  the  ferment  is  slowly  destroyed,  dis- 
appearing, however,  much  more  rapidly  with 
weak  inorganic  acid  solutions.  Thus  it  is  use- 
less giving  such  preparations  as  pancreatin  by 
mouth,  because  trypsin  is  rapidly  destroyed  by 
the  acid  gastric  juice.  The  first  action  which 
it  exercises  on  proteids  is  simply  a  solvent  one, 
and  it  is  doubtful  whether  any  alkali-albumin  is 
found  or  not.  The  digestion  passes  so  rapidly 
through  the  stage  of  primary  albunioses  that  it 
is  often  difficult  to  detect  their  presence,  but 
deutero-all)umose  (a  secondary  one)  is  formed 
in  large  quantity,  and  then  peptone  makes  its 
appearance.  But  the  most  characteristic  feature, 
from  the  chemical  standpoint  at  least,  in  tryptic 
digestion  is  the  further  decomposition  of  the 
peptone.  Until  recently  it  was  believed  that 
all  the  peptone  did  not  undergo  decomposition, 
but  that  a  part  was  resistant,  this  being  termed 
antipeptone,  while  the  rest,  which  was  split  up 
into  amido-acids  (such  as  leucin,  tyrosin,  and 
aspartic  acid),  ammonia,  etc.,  was  termed  hemi- 
peptone.  Siegfried  regarded  antipeptone  as 
identical  with  an  acid  which  he  found  in  paired 
combination  in  muscle  and  milk,  namely,  carnic 
acid  ;  but  it  seems  unlikely  that  this  is  the  case, 
as  Kossel,  Kutscher,  and  others  have  shown 
that  Kiihne's  antipeptone  is  really  a  mixture 
containing  certain  bases,  called  the  hexone 
bases  (lysin,  histidin,  and  arginin).  These  bodies 
are  only  formed  after  veiy  prolonged  digestion. 
The  point  of  importance  is  that,  in  all  probabilit}', 
if  only  digestion  be  continued  long  enough, 
all  the  peptone  can  be  broken  down.  Now, 
although  this  is  true  for  artificial  tryptic  diges- 
tion, the  action  is  a  much  more  limited  one  in 
the  intestine,  very  little  leucin  and  tyrosin  ever 
being  formed  under  normal  conditions.  In  fact, 
it  is  probable  that  the  pancreatic  juice  is  mainly 
required  to  render  the  proteids  soluble  and 
ready  for  absorption  in  cases  where  such  large 
quantities  have  been  taken  tliat,  if  this  action 


did  not  take  place,  a  great  loss  of  proteid  would 
result,  this  material  undergoing  decomposition 
in  the  lower  parts  of  the  intestinal  canal.  As 
we  shall  describe  more  fully  later,  one  is  com- 
pelled to  admit  that  even  the  transformation 
into  allnimoses  and  pejDtones  is  not  absolutely 
essential  because  the  forerunners  of  these  (soluble 
albumins  and  albuminates)  are  themselves  cap- 
able of  absorption  by  the  intestinal  mucosa. 

The  products  of  a  pancreatic  digestion  easily 
undergo  putrefaction,  and  hence  in  artificial 
digestive  fluids  such  an  agent  as  thymol  or 
chloroform  requires  to  be  added.  In  addition 
to  the  substances  mentioned  above,  a  chromogen 
termed  tryptophan,  the  nature  of  which  has  not 
yet  been  fully  made  out,  is  formed  about  the 
time  that  the  amido-acids  appear.  A  small 
amount  of  free  ammonia  also  appears  during 
digestion.  Such  is  very  shortly  the  nature  of 
the  hydrolytic  decomposition  of  a  simple  pro- 
teid under  tryptic  digestion.  Complex  proteids 
are  also  more  energetically  attacked  b}'  trypsin 
than  pepsin.  Thus  nvxcleo-albumins  have  not 
only  their  albuminous  constituent  easily  broken 
down,  but  the  resistant  nuclein  radicle  is  also 
slowly  dissolved. 

There  are  in  addition  three  other  enzymes 
which  occur  in  the  pancreatic  juice,  an  amylo- 
lytic,  a  fat-splitting,  and  a  milk-curdling  one. 
The  amylolytic  ferment,  so  far  as  we  at  present 
know,  acts  on  the  polysaccharides  in  the  same 
way  as  ptj^alin.  Thus  starch  and  glycogen 
undergo  hydration  and  are  split  up  into  the 
dextrins,  which  were  described  under  salivary 
digestion,  and  maltose.  The  amount  of  the 
final  product,  maltose,  depends  on  the  relative 
quantities  of  enzyme  and  polysaccharide.  The 
monosaccharides  undergo  no  alteration,  but  are 
absorbed  without  alteration,  while  cellulose  is 
not  affected  by  the  juice. 

The  action  of  the  pancreatic  juice  on  fats  is  a 
more  complex  one.  The  acid  chyme  is  neutral- 
ised by  the  bile,  pancreatic  juice,  and  the  secre- 
tions from  the  intestinal  glands,  and  then,  if 
fatty  acids  be  present,  emulsification  of  fats  can 
at  once  take  place ;  l)ut  the  fat-splitting  ferment 
assists  in  this  action,  setting  free  fatty  acids 
from  the  neutral  fats.  Tliis  fat-splitting  action 
does  not  require  to  be  a  very  marked  one, 
because  a  very  small  quantity  of  free  fatty  acid 
is  able,  in  the  form  of  a  soap,  to  emulsify  a 
large  quantity  of  fat.  Later  on,  the  mode  of 
absorption  of  the  emulsion  will  be  referred  to. 
Lecithin  is  also  split  up  by  this  ferment.  Bile 
seems  to  assist  this  ferment  in  its  action.  Like 
all  other  enzymes,  it  is  easily  destroyed  by 
boiling,  and  the  same  occurs  if  the  gland  be 
exposed  to  the  air  for  a  short  time,  as  in  the 
artificial  preparation  of  pancreatic  extracts. 

The  mUlc-curdlincj  ferment  of  the  juice  seems 
to  be  identical  with  rennin,  only  its  mode  of 
action  has  not  been  so  carefully  worked  out  as 
that  of  the  ferment  derived  from  the  stomach. 
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Pathological  Ai;ierations  in  the  juice  have 
not  been  much  investigated.  In  certain  inflam- 
matoi'j  conditions  affecting  the  pancreas  the 
juice  seci'eted  is  thin  and  inactive,  and  in  other 
pathological  conditions  there  may  be  a  stoppage 
of  the  ffow,  due  to  the  ducts  being  blocked  up. 
The  pancreas,  however,  plays  an  important  part 
in  the  metabolism  of  glucose,  which  may  be 
ix'ferred  to  here.  If  the  gland  be  removed 
entirely  from  dogs,  diabetes  of  a  severe  type  at 
once  sets  in,  and  death  ensues  in  a  short  .time  ; 
but  if  a  small  portion  be  left,  so  long  as  this 
does  not  undergo  atrophy,  only  traces  of  glucose 
appear  in  the  Tirine.  As  soon  as  the  remaining 
piece  atrophies,  marked  glycosuria  sets  in,  and 
within  a  few  weeks  or  months  the  animal  dies, 
in  such  cases,  glucose  is  exci'eted  even  when  no 
carbohydrate  is  given  in  the  food,  and  if  any  be 
given  by  the  mouth,  it  is  wholly  excreted  in 
the  urine.  The  blood  in  such  cases  shows  a 
liig'h  percentage  of  glucose — 0"3-0'5  per  cent. 
It  is  important  to  note  that  mere  withdrawal  of 
the  juice  from  the  intestine  does  not  produce 
diabetes,  nor  does  ligature  of  the  pancreatic 
vein.  At  present  we  do  not  know  in  what  way 
the  pancreas  exercises  an  influence  on  the  meta- 
bolism of  glucose.  In  a  few  cases  of  diabetes 
the  pancreas  has,  on  post-mortem  examination, 
been  found  to  be  atrophied,  or  otherwise  patho- 
logically altered  (.see  "  Diabetes  "). 

Intestinal  Secretion. — The  succus  entericus 
is  seci'eted  by  Lieberktihn's  glands  of  the  small 
and  large  intestines.  It  is  obtained  usually 
from  fistuLne  (Thiry- Vella),  when  a  piece  of 
small  intestine,  about  50  cm.  long,  has  been 
resected  with  the  mesentery  attached  and  the 
upper  and  lower  openings  sewed  into  the  ab- 
dominal wall. 

It  is  a  clear  yellow  fluid  of  markedly  alkaline 
reaction,  containing  usually  a  fairly  large  quantity 
of  solids,  although  the  amount  of  these  varies  very 
much.  With  regard  to  the  enzi/mes  present  there 
is  a  great  deal  of  contradictory  evidence.  It 
seems  most  likely  that  it  contains  no  ferment 
which  acts  on  proteids  or  fat ;  but  it  certainly 
contains  an  inverting  ferment,  and  very  probably 
more  than  one.  In  some  animals  the  secretion 
appears  to  be  a  continuous  one,  in  others  it  only 
occurs  afterstinuilationof  the  mucous  membrane. 
Experimentally  one  may  use  either  mechanical, 
chemical,  or  electrical  stimuli.  Usually  the 
amount  secreted  begins  to  increase  about  one 
hour  after  food,  and  gradually  rises  to  about  the 
third  hour,  when  it  falls  again.  Very  little  is 
known  as  to  nervous  influences  exerted  on  this 
secretion.  If  all  the  nerves,  passing  to  such  an 
intestinal  loop  as  has  been  described  above,  be 
cut,  fluid  accumulates  in  the  sac.  Stimulation 
or  section  of  the  vagi  seems  to  have  no  effect. 
With  regard  to  the  action  of  the  juice  on  the 
food,  there  seems  always  to  be  a  slight  diastatic 
action,  starch  being  converted  into  maltose  ;  but 
more  important  is  the  inverting  action  trans- 


forming maltose  into  glucose  and  cane-sugar  into 
glucose  and  levulose.  Lactose  does  not  seem  to 
l)e  inverted  by  the  juice,  although  it  may  be  in 
its  passage  through  the  intestinal  mucosa.  The 
inverting  action  takes  place  in  the  presence  of 
antiseptics,  but  is  destroyed  by  boiling. 

In.  the  lower  jxirt  of  the  small  intestine,  where 
putrefactive  organisms  possess  a  suitable  slightly 
alkaline  medium,  the  proteids  undergo  changes 
which  are  at  the  outset  similar  to  those  produced 
by  the  gastric  and  pancreatic  secretions.  That 
is  to  say,  insoluble  albumins  are  transformed 
slowly  into  soluble  forms  (albumoses  and  pep- 
tones), and  in  all  probability  this  action  is  due 
to  enzymes  secreted  by  the  bacteria.  These 
organisms  do  not  attack  unaltered  albimiin  in 
the  upper  part  of  the  intestine,  because  there 
they  have  a  supply  of  albumoses  and  peptones 
ready  for  assimilation.  Recently  an  elaborate 
sei'ies  of  experiments  has  been  carried  out  in 
order  to  discover  whether  micro-organisms  are 
necessary  in  intestinal  digestion,  and  it  has  been 
shown  that  guinea-pigs  which  had  been  born  in 
a  sterile  medium  could  live  there  even  when 
their  food  was  absolutely  free  from  organisms. 
This  of  course  does  not  touch  the  question  as  to 
whether  bacteria  may  not  be  of  use  in  aiding 
the  action  of  the  intestinal  enzymes.  And  again 
there  are  substances  present  in  the  usual  diet 
which  are  unaffected  by  the  other  enzymes,  but 
are  dissolved  Ity  bacterial  action,  e.g.  celluloses. 
These  nncro- organisms  can  also  break  down 
proteids  along  different  lines  from  the  proteolytic 
enzymes.  In  the  first  place  the  aromatic  radicle 
may  undergo  a  variety  of  decompositions.  Thus 
t3-rosin  is  not  only  formed  itself,  but  from  it 
other  benzol  derivatives  are  obtained  by  reduc- 
tion or  oxidation,  ending  with  the  production  of 
phenol,  and  in  addition  there  are  produced 
aromatic  substances  of  a  different  order  which 
are  not  found  in  ordinary  tryptic  digestion, 
namely,  indol,  skatol,  and  derivatives  of  these. 
In  the  second  place,  bodies  of  the  fatty  series 
are  formed  often  in  fairly  large  quantity,  e.g. 
leucin  and  volatile  fatty  acids  such  as  butyric, 
valerianic,  and  caproic  acids.  There  is  no  free 
oxygen  in  the  intestine,  owing  to  the  con- 
tinual formation  of  hydrogen  and  sulphuretted 
hydrogen  from  bacterial  action,  so  that  any 
parasites  which  are  present  must  get  it  indirectly' 
from  the  capillary  blood  of  the  mucosa  hj  keep- 
ing as  close  as  possible  to  the  intestinal  wall. 
The  amount  of  oxygen  which  they  reipiire  is 
ver}'  small. 

Ptomaines. — There  are  also  bodies  of  a  basic 
nature  derived  from  the  decomposition  of  proteids 
which  normally  are  not  formed  in  the  intestine 
during  life.  These  bodies,  termed  ptomaines, 
do  not  appear  until  about  three  days  after  death. 
They  are  formed  also  when  the  intestinal  bacteria 
are  grown  in  different  culture  media.  As  a  rule 
these  bodies,  which  belong  usually  to  the  fatty 
series,  are  not  very  poisonous  if  they  be  pro- 
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duced  rapidly  after  death ;  but  those  which 
make  their  appearance  later  are  often  extremely 
poisonous  even  in  minute  doses.  The  best 
examples  of  the  non-poisonous  class  are  cadaverin 
and  putrescin,  while  nenrin,  derived  from  the 
decomposition  of  lecithin,  is  the  best  example  of 
the  poisonous  series.  This  body  is  formed,  un- 
like the  ordinary  poisonous  ptomaines,  com- 
paratively rapidly  after  death,  usually  about 
the  third  day.  One  I  must  bear  in  mind  the 
possibility  of  the  formation  of  such  bodies  in 
tinned  meats  and  decomposing  flesh  of  any  kind, 
and  also  that  similar  bodies  may  be  formed 
even  during  life  in  certain  animals,  e.g.  mussels 
(see  "  Diet ").  It  is  a  comparatively  rare  oc- 
currence to  meet  with  the  formation  of  those 
bodies  under  pathological  conditions  in  the 
organism,  but  they  do  occur  in  the  fteces  in 
cholera,  especially  putrescin  and  cadaverin.  The 
primary  poisonous  products  of  bacteria  are  usually 
of  the  nature  of  globulins  or  albumoses. 

Not  only  are  proteids  acted  upon  by  micro- 
organisms in  the  lower  parts  of  the  intestinal 
canal,  but  fats  ai'e  split  up  into  glycerine  and 
fatty  acids,  and  carbohydrates  undergo  manifold 
fermentations  or  are  simply  hydrated.  So  long 
as  there  are  carbohydrates  present  in  the  small 
intestine  which  have  not  undergone  fermenta- 
tion, the  proteids  are  protected  from  the  action 
of  micro-organisms.  Thus  a  milk  diet,  from  the 
presence  of  lactose,  prevents  decomposition  of 
proteids  owing  to  the  formation  of  lactic  acid. 
The  influence  which  iniabsorbed  fats  exercise  on 
the  putrefaction  of  proteids  has  already  been 
referred  to.  In  the  comparatively  short  small 
intestine  of  carnivora,  and  even  in  that  of 
omnivora,  very  little  putrefaction  is  set  up 
compared  to  that  occurring  in  the  large  intestine. 
Putrefaction  in  both  small  and  large  intestines 
is  limited,  however,  to  a  comparatively  small 
amount  of  the  food-stuffs  present,  because,  in 
the  first  place,  micro-organisms,  by  rendering 
these  substances  more  soluble,  transform  them 
into  material  which  is  more  easily  absorbed,  and 
when  they  do  break  down  proteids  further,  they 
form  small  quantities  of  substances,  such  as 
phenol,  which  check  putrefaction  ;  while  in  the 
last  place,  owing  to  the  great  absorption  of  water 
in  the  large  intestine,  the  conditions  under  which 
the  bacteria  grow  are  rendered  less  suitable. 
Before  taking  up  the  subject  of  intestinal  move- 
ments, etc.,  it  is  necessary  to  refer  shortly  to 
the  modes  of  absorption  of  the  digested  material, 
and  also  to  the  nature  of  its  transmission  through 
the  organism. 

Absorption.  —  The  part  w  Inch  the  gastric 
mucous  membrane  plays  in  absorption  is  still 
doubtful.  Although  very  little  water  is  absorbed, 
a  fairly  large  quantity  of  soluble  salts,  albumose, 
sugar,  alcohol,  etc.,  is  taken  up ;  bvit  the  main 
channel  of  absorption  is  through  the  intestinal 
mucosa.  The  amount  of  a  food-stuff  absorbed 
is  independent  of  its  osmotic  equivalent. 


Absorption  and  Metabolism  of  Proteids. — 
Althoiigh  the  absorption  of  proteids  is  rendered 
an  easier  and  more  rapid  process  by  their 
peptonisation,  there  can  be  no  doubt  that 
soluble  albuminous  substances,  such  as  syn- 
tonin  and  other  albuminates,  can  be  absorbed 
without  undergoing  further  alteration.  Modern 
treatment  by  rectal  feeding  is  based  on  this  fact, 
for  in  the  large  intestine  the  transformation  of 
proteids  into  albumoses  and  peptones  takes  place 
only  to  a  slight  extent,  not  nearly  sufficient  to 
account  for  the  fact  that  patients  can  by  this 
means  be  kept  in  nitrogen  equilibrium.  This 
is  true  not  only  for  the  absorption,  but  also  for 
the  assimilation  of  soluble  albuminous  substances. 
Thus  one  can  inject  the  blood-serum  of  another 
animal  into  the  veins  of  a  dog  without  albumin 
afterwards  appearing  in  the  urine.  The  forma- 
tion of  large  quantities  of  albumose  or  peptone 
seems  in  fact  to  be  deleterious,  as  the  intestinal 
mucosa  is  apt  to  suft'er  from  excessive  stinuila- 
tion.  When  albumoses  or  peptones  are  absorbed, 
they  are  not  carried  as  such  to  the  tissues,  but 
undergo  polymerisation  into  albumins  in  the 
intestinal  mucosa. 

Neither  albumoses  nor  peptones  are  present 
in  the  blood  at  any  time  during  digestion,  nor 
are  they  stored  up  in  the  intestinal  wall,  and 
yet  if  they  be  allowed  to  lie  in  a  separated 
intestinal  loop  they  rapidly  disappear.  They 
must  then  undergo  some  alteration  in  the 
intestinal  wall,  and  if  the  blood  in  the  mesen- 
teric or  portal  vein  be  examined  after  a  meal 
rich  in  proteids,  it  is  found  to  be  much  richer 
in  albumins  than  before  digestion,  while  the 
lymph  in  the  thoracic  duct  shows  no  alteration 
in  its  percentage  of  proteid.  Ligature  of  the 
thoracic  duct  does  not  prevent  the  absorption 
of  proteid,  nor  the  subsequent  rise  in  the  excre- 
tion of  nitrogen  in  the  urine.  These  facts  go  to 
prove  that  the  absorbed  albumoses  are  trans- 
formed into  albumins,  and  that  the  channels 
into  which  the  latter  pass  are  the  blood  and  not 
the  lymph  vessels.  The  means  by  which  this 
transformation  has  been  brought  abovit  are  un- 
known. The  leucocytes  certainly  do  not  seem 
to  take  up  the  albumose  and  peptone  and  trans- 
form them  into  albumin,  because  no  evidence 
has  been  brought  forward  that  they  are  capable 
of  effecting  such  a  transformation.  The  great 
mass  of  absorbed  proteid  seems  to  act  as  a  source 
of  energy  without  being  taken  up  by  the  tissues 
and  organised,  although  a  small  amount  must 
supply  the  place  of  the  cell  proteids,  which  are 
always  undergoing  degeneration.  The  amount 
of  nitrogen  excreted  during  the  day  in  the  healthy 
adult  is  equal  to  the  amount  absorbed  in  that 
period — that  is  to  say,  the  organism  breaks  down 
the  same  amount  of  proteid  that  it  absorbs,  a 
condition  referred  to  as  nitrogen  equilihri'um. 
The  small  amount  of  nitrogenous  waste  products 
which  the  tissue  proteids  furnish  to  the  blood 
when  they  break  down  is  balanced  by  the  amount 
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of  proteid  taken  up  from  the  blood  (circulating 
proteid)  for  the  regeneration  of  the  tissues.  It 
is  exceedingly  difficult — one  may  say  impossible 
— at  present  to  follow  out  tlie  changes  which  the 
proteids  undergo  in  their  decomposition.  The 
end-products  of  their  metabolism  are  well  known, 
but  the  first  katabolic  changes  which  they  \mder- 
go  in  the  cell  protoplasm  we  can  only  siu-mise. 
Ih-ea  is  the  principal  nitrogenous  end-product  in 
mammals,  while  in  birds  uric  acid  takes  its  place. 
In  both  cases  ammonia  salts  play  an  important 
part  as  forerunners  of  these  end-products.  When 
blood  containing  ammonium  saltsof  formic,  acetic, 
or  lactic  acid  circulates  through  a  fresh  liver,  urea 
is  formed  in  appreciable  quantity.  Here,  in  all 
probability  by  a  process  of  oxidation  and  syn- 
thesis, ammonium  carbonate  is  formed,  then,  by 
loss  of  water,  ammonimn  carbamate,  and  finally 
urea.  It  is  probable  that  one  of  the  most  im- 
portant non-nitrogenous  decomposition  pi'oducts 
of  proteid  metabolism  is  sarcolactic  acid,  which 
becomes  distinctly  increased  in  the  blood  after 
proteids  have  been  taken  in  the  food,  and  falls 
correspondingly  in  conditions  of  hunger.  This 
acid  seems  to  be  formed  in  most  organs,  e.g. 
lungs,  kidneys,  etc.,  when  blood  is  transfused 
through  them,  and  its  percentage  in  muscle 
rises  during  exercise.  Its  ammonium  salt  is 
transformed  into  urea  in  the  liver.  If  oxidation 
]jrocesses  be  hindered  in  any  way,  there  is  an 
increased  formation  and  excretion  of  this  acid. 
There  are  many  other  derivatives  of  proteid 
metabolism,  e.g.  glycocoll,  acetone,  etc.,  which 
may  appear  in  the  urine  as  such  or  in  combina- 
tion with  other  substances  {see  "  Urine  ").  The 
sulphur  and  phosphorus  present  in  certain 
proteids  are  in  large  part  oxidised  to  their  full 
extent  and  excreted  as  simple  or  paired  sulphates 
and  as  phosphates  {see  "  Urine  "). 

Absorption  and  Metabolism  of  Carbo- 
hydrates. —  Under  ordinary  conditions  the 
glucose  is  only  taken  up  by  the  blood  capil- 
laries, but  if  there  be  a  great  excess  of  sugar 
in  the  intestine,  some  may  also  pass  into  the 
lactcals.  Even  after  a  diet  comparatively  rich 
in  carbohydrates,  the  amount  of  glucose  in  the 
lymph  flowing  from  the  thoracic  duct  shows  no 
increase,  while  the  blood  in  the  portal  vein 
shows  a  rise  from  the  normal,  O-ll  per  cent,  to 
about  0-4  per  cent.  In  order  to  prevent  the 
loss  of  such  an  easily  diffusible  substance,  the 
liver  acts  as  a  stoi'ehouse  for  the  glucose,  trans- 
forming it  first  of  all  into  a  less  soluble  form, 
glycogen,  and  giving  it  out  again  to  the  blood 
in  the  form  of  glucose  when  the  percentage  of 
the  latter  in  the  blood  tends  to  fall  below 
normal.  By  excluding  carbohydrates  from  the 
diet  one  can  gradually  lower  the  amount  of 
glycogen  in  the  liver  ;  while  if  one  inject  glucose 
into  the  blood  of  an  animal  whose  liver  has  been 
rendered  free  from  glycogen,  the  percentage  of 
the  latter  in  the  liver  can  gradually  be  raised. 
It  seems  probable  that  these  transformations  of 


glucose  into  glycogen  and  glycogen  into  glucose 
are  the  results  of  the  activity  of  the  liver  cells, 
and  not  of  the  action  of  an  enzyme  produced  by 
the  latter.  The  muscles  and  many  other  tissues 
can  effect  this  dehydration  and  polymerisation 
of  glucose  into  glycogen  as  well  as  the  liver. 
In  fact,  glycogen  seems  to  be  present  at  least  in 
every  living  cell  at  some  stage  or  other  in  its 
life-history.  The  muscles  seem  to  store  glyco- 
gen before  the  liver  does,  and  they  certainly 
retain  it  longer.  Thus  it  is  possible  to  exhaust 
the  liver  while  the  muscles  still  contain  a  fairly 
large  quantity.  In  frogs  the  muscles  can  also 
store  up  glycogen  even  when  the  liver  has  been 
removed.  One  may  say  that  approximately  1-50 
grammes  of  the  sugar  that  has  been  absorl^ed 
by  the  intestine  are  stored  up  as  glycogen  in 
the  liver,  and  a  slightly  larger  quantity  in  the 
muscles  and  other  tissues  of  the  body.  When 
a  larger  quantity  of  carbohydrate  is  absorbed, 
then  the  liver  and  muscles  would  in  all  prob- 
ability be  unable  to  convert  the  excess  into 
glycogen,  and  the  percentage  of  glucose  in  the 
blood  might  rise  to  such  a  height  (over  0-3  per 
cent)  that  the  kidneys  could  no  longer  retain  it, 
and  the  condition  of  glycosuria  would  result. 
But  it  is  probable  that  there  is  another  reason 
for  temporary  alimentary  glycosuria  in  healthy 
individuals.  In  cases  where  large  quantities 
of  carbohydrate  have  been  taken  with  a  free 
supply  of  liquids,  absorption  may  take  place  by 
way  of  the  lacteals,  and  the  sugar  may  reach  the 
general  circulation  without  passing  through  the 
liver.  The  percentage  in  the  blood  in  such  a 
case  may  be  so  high  that  temporary  glycosuria 
results.  When  very  large  quantities  of  disac- 
charides,  such  as  cane  or  milk  sugar,  are  taken, 
some  may  escape  inversion  in  the  intestine  and 
be  excreted  unchanged  in  the  urine.  One  must 
remember,  however,  that  the  bowels  may  act  as 
a  safety-valve  for  the  removal  of  the  excess  of 
sugar,  diarrhea  being  set  up  by  the  intestinal 
irritation.  Proteids  may  also  act  as  a  source  of 
glycogen,  so  that  even  when  no  carbohydrates 
are  given  in  the  food,  a  liver  which  has  been 
rendered  free  from  glj^cogen  can  store  it  up 
again  if  sufficient  proteid  be  given  in  the  food. 
It  is  important  also  to  remember  that  the 
glycogen  may  accumulate  in  the  liver  from  the 
action  of  substances  which  prevent  the  liver 
cells  transforming  it  into  glucose,  e.g.  glycerine, 
antipyrin,  chloral,  etc.  Inversion  of  the  disac- 
charides  is  necessary  before  they  can  be  trans- 
formed into  glycogen.  The  sugar  circulating 
in  the  blood  is  normally  oxidised  by  the  tissues, 
furnishing  finally  carbonic  acid  and  water,  and 
in  this  action  tlie  muscles  play  an  important 
part,  as  the  glucose  is  the  chief  source  of  mus- 
cular energy.  When  this  action  of  the  tissues 
does  not  come  into  play,  the  percentage  of 
glucose  in  the  blood  rises  until  the  kidneys  can 
no  longer  refrain  from  exci-cting  it  {see 
"  Diabetes ").     The  influence  of  the  nervous 
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system  on  the  glycogenic  formation  and  trans- 
formation in  the  liver  is  probably  a  vaso-motor 
one.  Thus,  after  puncture  of  the  floor  of  the 
fourth  ventricle,  poisoning  with  nitrate  of  amyl, 
curari,  etc.,  the  resultant  glycosuria  is  due  to 
an  increased  transformation  of  glycogen  into 
glucose.  The  influence  of  the  pancreas  on 
the  metabolism  of  glucose  has  already  been 
referred  to. 

Absorption  and  Metabolism  of  Fats. — This 
can  take  place  to  some  extent  even  when  no 
pancreatic  juice  or  bile  is  allowed  to  act  on  the 
chyme ;  but  both  of  these  are  of  great  import- 
ance in  aiding  absorption.  In  many  cases  the 
mixed  contents  of  the  small  intestine  are  acid 
in  reaction  (as  in  dogs),  and  yet  emulsificatiou 
of  the  fats  can  take  place  if  the  pancreatic  juice 
have  free  access.  It  is  not  necessary  that  there 
should  be  sufficient  alkali  present  to  neutralise 
all  the  fatty  acids,  because  not  only  is  a  small 
amount  of  soluble  soap  able  to  emulsify  a  fairly 
large  quantity  of  these  acids,  but  in  addition 
the  salts  of  the  bile  acids  can  easily  dissolve 
them  and  so  aid  absorption.  Soaps  and  fatty 
acids  pass  partly  into  the  blood  capillaries, 
partly  into  the  lymphatics,  but  they  are  trans- 
formed into  fats  during  their  passage  through 
the  intestinal  mucosa,  for  after  they  have  been 
given  in  the  food,  the  lymph  in  the  thoracic 
duct  contains  only  fats. 

There  is  no  reason  for  believing  at  present 
that  the  absorption  of  fats  takes  place  entirely, 
or  even  most  largely,  in  the  form  of  solutions  of 
soaps,  and  not  as  an  emulsion  of  soaps,  free 
fatty  acids,  and  fats.  After  absorption  of  fat, 
the  cytoplasm  of  the  columnar  cells  of  the 
intestinal  mucosa  is  found  crowded  with  fat 
globules,  while  none  are  to  be  seen  in  the 
striated  hem.  This  is  no  proof,  however,  that 
the  fat  has  not  passed  through  in  the  form  of 
an  emulsion,  although  it  has  been  regarded  as 
supporting  the  view  that  the  fats  are  absorbed 
in  the  form  of  solutions  of  the  soaps,  and  that 
the  latter  undergo  in  the  columnar  cells  syn- 
thesis with  glycerine  to  foi'm  fats.  Undoubtedly 
the  contraction  of  the  smooth  muscular  strands 
in  the  villi  aids  at  least  the  passage  of  the  chyle 
through  the  lacteals.  Fats  of  low-melting  point 
are  more  rapidly  and  completely  absorbed  than 
those  which  melt  at  a  higher  temperature.  In 
many  cases  when  fats  foreign  to  the  animal 
experimented  vipon  are  absorbed,  they  are  de- 
posited unaltered  in  the  tissues ;  but  in  man 
the  absorbed  fats  are  not  necessarily  deposited 
in  the  form  in  which  they  were  taken  in,  being 
usually  transformed  into  the  ordinary  mixed 
fats  of  the  tissues.  There  can  be  no  doubt  that 
the  synthesis  of  fatty  acids  and  glycerine  into 
fats  can  and  does  take  place  in  the  columnar 
cells  of  the  intestinal  mucosa  :  but,  as  has 
already  been  said,  this  does  not  exclude  the 
other  method  of  fat  absorption — emulsificatiou. 
Carbohydrates  and  proteids  may  also  act  as 


sources  of  fat,  but  the  proof  of  this  cannot  be 
given  in  this  article  (see  "  Diet ").  The  fats 
are  deposited  in  various  parts  of  the  body ; 
while  a  large  amount,  by  oxidation  to  carbonic 
acid  and  water,  sets  free  energy  which  may 
take  the  form  of  either  work  or  heat.  The 
nature  of  fatty  degenerations  and  infiltrations 
of  organs  will  be  referred  to  under  the  special 
pathological  headings. 

Absorption  of  Putrefaction  Products. — The 
products  of  putrefaction  formed  in  the  lower 
parts  of  the  intestinal  canal  may  also  be  ab- 
sorbed. This  is  especially  noticeable  in  cases 
of  intestinal  obstruction,  when  phenol,  indol, 
skatol,  etc.,  are  absorbed,  oxidised  in  the  tissues, 
and  excreted  in  combination  with  sulphuric  acid. 

Intestinal  Movements.  —  It  is  exceedingly 
difficult  to  study  the  normal  peristaltic  move- 
ments of  the  small  and  large  intestines,  because 
on  exposing  them  to  the  air  there  is  a  marked 
diminution  in  the  peristalsis.  They  have  been 
usually  studied  when  the  intestines  have  been 
surrounded  by  a  warm  saline  solution.  One 
can  then  perceive  that  peristalsis  is  more 
mai'ked  in  the  small  than  in  the  large  intestine, 
and  that  it  takes  place  noi'mally  in  the  direction 
towards  the  anus,  the  movements  consisting  of 
ring-like  contractions  passing  along  in  the  form 
of  waves.  The  correct  direction  is  maintained 
by  the  transverse  folds  of  the  intestinal  mucosa 
acting  as  valves,  the  well-marked  fold  at  the 
place  of  entrance  of  the  small  intestine  into 
the  caecum  preventing  regurgitation.  Antiperi- 
staltic movements,  such  as  occur  in  feecal  vomit- 
ing, are  not  to  be  seen  under  normal  conditions. 
The  fact  that  this  peristalsis  proceeds  in  one 
direction  only,  and  that  slowly,  proves  that  it 
must  be  under  the  influence  of  the  nervous 
system,  and  yet  it  persists  after  section  of  the 
mesenteric  nerves,  being  also  visible  in  separated 
intestinal  loops.  It  is  probable,  therefore,  that 
there  are  local  centres  present  in  the  intestinal 
wall.  The  nerves  passing  to  the  intestine  act 
as  regulators  of  the  movement,  probably  affect- 
ing these  local  centres.  Thus  stimulation  of 
the  vagus  increases  the  rapidity  or  amplitude 
of  the  contractions,  while  splanchnic  stimulation 
produces  slowing  of  the  peristalsis.  If  indiffer- 
ent fluids  be  circulated  through  the  vessels  of  a 
detached  loop  of  intestine,  it  remains  at  rest ; 
but,  whenever  the  circulation  stops,  the  loop 
shows  periodic  contractions.  The  explanation 
of  this  is  that  in  the  intestinal  wall  substances 
are  formed  which  act  as  excitants  to  contrac- 
tion, and  hence  their  removal  produces  rest. 
The  contraction  of  intestinal  blood-vessels  pro- 
duced by  splanchnic  stimulation  probably  causes 
diminished  peristalsis  from  the  diminution  in  the 
amount  of  circulating  blood  which  contains  the 
stimulating  substances.  There  is  probably  a  reflex 
nervous  mechanism  between  stomach  and  duo- 
denum, because,  shortly  before  the  pylorus  opens, 
the  duodenum,  which  was  previously  at  rest, 
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begins  to  contract.  The  following  conditions 
also  affect  intestinal  peristalsis. 

1.  Alterations  in  temperature. — On  exposing 
the  intestines  to  a  temperature  below  7°  C. 
peristaltic  movements  stop,  while  on  raising  the 
temperature  they  increase.  At  39°  C.  peri- 
stalsis in  the  raVjbit's  intestine  ceases,  begin- 
ning again  when  the  temperature  is  raised  to 

2.  Effects  of  food  and  drink. — About  fifteen 
minutes  after  food  or  after  a  drink  of  cold 
water  peristalsis  begins,  while  during  the  night 
the  movements  are  markedly  diminished. 

3.  Effect  of  drugs. — (.)pium  and  atropine  para- 
lyse the  action  of  vagus,  and  so  hinder  peri- 
stalsis ;  while  nicotine,  both  after  injection  into 
a  blood-vessel  and  into  the  lumen  of  the  intes- 
tine, produces  increased  contractions.  Potassium 
and  sodium  salts  also  produce  contractions, 
the  former  local,  the  latter  more  general  in 
character. 

4.  Action  of  intestinal  contents. — The  bile  and 
the  intestinal  gases  increase  peristalsis. 

FyECES.  —  The  faeces  contain  the  undigested 
residues  of  food-stuffs,  decomposition  products, 
such  as  indol,  formed  in  the  intestine,  material 
secreted  or  shed  by  the  passages  through  which 
the  food  has  passed,  and  micro-organisms  of 
different  kinds.  As  a  rule  their  reaction  is  acid, 
though  it  maybe  neutral  oralkaline,  and  their  con- 
sistence also  varies  greatlyaccording  to  the  nature 
of  the  food  and  the  time  spent  in  the  intestinal 
canal.  The  food  may  act  upon  the  character 
of  the  ffeces,  either  directly  from  its  own  composi- 
tion, or  from  its  effect  upon  the  gland  secretions 
which  are  poured  into  the  canal,  or  from  its  action 
on  intestinal  peristalsis.  Thus  a  vegetable 
diet,  from  the  high  percentage  of  indigestible 
material  and  of  water,  and  from  the  stimulant 
action  of  the  insoluble  cellulose  on  intestinal 
peristalsis,  produces  excreta  which  are  charac- 
terised by  their  fluid  consistence,  richness  in 
total  solids,  and,  as  a  rule,  poverty  in  colouring- 
material.  Owing  to  the  short  period  that  the 
material  is  allowed  to  lie  in  the  canal,  reduction 
processes  do  not  take  place  to  the  same  extent 
as  after  a  flesh  diet.  If  the  vegetable  diet  be 
rich  in  iron,  the  fteces  are  much  darker  in 
colour.  The  dark  colour  after  flesh  diet  is  due 
to  the  presence  of  hiiematin  or  bodies  derived 
from  it  (ferrous  sulphide,  etc.),  and  also  to 
reduced  bile  pigments  or  bodies  derived  from 
them.  Under  a  mixed  diet  about  130  grammes 
are  excreted  in  twenty-four  hours.  The  most 
important  gases  present  are  nitrogen,  hydrogen, 
carbonic  acid,  sulphuretted  hydrogen,  and 
methane.  Ftcces  can  be  formed  in  a  separated 
loop  of  intestine,  and  also  in  the  intestinal  canal 
of  starving  animals  even  when  bile  has  not  been 
allowed  to  enter  the  intestine.  The  excreta  are 
formed  in  such  cases  from  the  shedding  of 
epithelium  and  the  subsequent  decomposition  of 
such  organic  material  by  bacteria.  Different 


bacteria  may  lie  found  in  the  fccces,  e.g.  putre- 
faction and  fermentation  organisms  and  bacillus 
coli  communis. 

DEF,T<;cA'riON. — Although  the  act  is  a  reflex 
one,  carried  out  through  a  centre  in  the  spinal 
cord,  it  is  largely  influenced  by  the  will.  In 
man  this  centre  is  situated  in  the  lumbar  region 
of  the  cord.  The  pressure  of  the  accumulated 
fjcces  in  the  rectum  causes,  by  reflex  action 
through  the  centre,  relaxation  of  the  sphincter, 
while  increased  intestinal  peristalsis  is  also  set 
up.  In  voluntary  defsecation,  the  act  is  started 
by  a  full  inspiration,  closure  of  the  glottis  and 
fixation  of  the  diaphragm,  followed  by  contrac- 
tion of  the  abdonnnal  muscles  and  levator  ani 
the  latter  in  this  way  exerting  pressure  on  the 
rectum  while  the  tension  of  the  pelvic  fascia 
offers  the  required  resistance.  By  an  eft'ort  of 
the  will  the  act  may,  up  to  a  certain  point,  be 
inhibited  especially  by  increasing  the  contrac- 
tion of  the  sphincter.  Purgatives  may  act  in 
different  ways.  The  activity  of  salines  depends 
upon  their  endosmotic  equivalent,  producing  a 
retention  of  water  in  the  intestine.  Thus  if 
salines  be  injected  into  the  blood-vessels,  consti- 
pation results.  Some  again  act  by  increasing 
the  amount  of  the  intestinal  secretions,  while 
others  act  by  increasing  the  rapidity  or 
strength  of  the  intestinal  contractions  {see 
"  Constipation  "). 

Digfitcll.  —  Belonging  to  the  fingers  or 
toes  or  performed  by  the  fingers,  e.g.  digital 
nerves  {see  Defoemitibs,  Metatarsal gia,  Neur- 
itis), digital  examinations  {see  Gynecology, 
I>[AGNOSis  IX,  Vaginal  Examination). 

Digritalein  and  Digfitalin.  See 

DlCUTALIS. 

Dig'italiS.  See  also  Heart,  Myocar- 
dium AND  Endocardium  {Treatment,  Medicinal); 
Pharmacology  ;  Prescribing  ;  Spasm  ( Varieties, 
Toxic)  ;  Toxicology'  {Alkaloids  and  Vegetable 
Poisons,  Foxglove).  —  The  dried  leaves  of  the 
purple  foxglove.  Digitalis  imrpurea,  contain  the 
following  principles: — 1.  Digitoxin,  the  most 
powerful,  insoluble  in  water,  soluble  in  alcohol. 
Dose  —  -io-^o  gr.  2.  Digitalin,  the  next  in 
power,  sparingly  soluble  in  water.  Dose — o-giy- 
gr.  subcutaneously.  3.  Digitalein,  soluble 
in  water.  Dose — gr.  subcutaneousl3^  4. 
Digitonin,  not  nearly  so  powerful,  allied  to 
saponin.  .5.  Digitin.  6.  Digital ic  Acid.  7. 
Antirrhinic  Acid.  Of  these  tlie  first  three  are 
glucosides,  and  are  said  to  represent  the  action 
of  digitalis  on  the  cardiac  mechanism.  The 
fourth  is  a  glucoside  with  an  antagonistic  effect. 
The  fifth  is  a  glucoside  and  physiologically 
inert. 

Preparations  : — 1.  Infusum  Digitalis.  Dose — 
2-4  3.  2.  Tinctura  Digitalis.  Dose— 5-15  m. 
The  tincture  contains  a  larger  amount  of  digi- 
toxin, and  has  therefore  probably  more  marked 
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toxic  and  cumulative  properties.  Of  the  com- 
mercial preparations  used  as  digitalin,  JVativelle's 
consists  principally  of  digitoxin,  Homolles  of 
digitalin,  and  the  German  forms  of  digitalein. 

Digitalis  acts  directly  on  the  heart  muscle, 
and  also  on  the  terminations  of  the  vagus, 
causing  a  prolongation  of  diastole  and  a  power- 
ful increase  in  systolic   contraction.     It  acts 
directly  on  the  muscular  walls  of  the  arteries, 
causing  contraction  of  the  vessels,  and  also 
stimulates  the  vaso- constrictor  centres.  The 
combined  effect  on  heart  and  vessels  results  in 
a  marked  rise  of  blood-pressure.    Digitalis  also 
acts  on  other  non-striped  muscles,  e.g.  the  in- 
testine, the  bladder,  and  the  uterus,  but  this  is 
of  less  importance  therapeutically.    The  diuretic 
action  of  digitalis  is  probably  entirely  of  vascular 
origin.    The  relief  of  venous  congestion  and  the 
general  improvement  in  the  circulation  may 
sufficiently  account  for  it,  but  many  authorities 
believe  that  accompanying  the  general  arterial 
contraction  there  is  a  relaxation  of  the  renal 
vessels  resulting  in  an  increase  of  blood -flow 
through  the  kidneys.    Against  this  latter  hypo- 
thesis is  the  fact  that  it  has  not  been  shown  to 
have  a  definite  diuretic  action  in  health.  The 
chief  use  of  digitalis  is  in  disease  of  the  heart. 
Much  confusion  has  arisen  as  to  the  different 
types  of  cardiac  disorder  that  are  suitable  for  its 
administration,  particularly  as  regards  valvular 
disease.    The  matter  is  simplified  if  we  remember 
that  no  valvular  affection  is  in  itself  either  an 
indication  or  a  contra-indication  ;  that  it  is  not 
required  when  the  heart  is  acting  well  and  com- 
pensation good ;  but  that,  as  a  general  rule,  it 
should  be  administered,  irrespective  of  which 
valve  is  diseased,  when  the  pulse  is  weak  and 
irregular,  the  arterial  tension  low,  and  evidences 
of  backward  pressure  and  venous  congestion  are 
present.    Thus  its  chief  sphere  of  usefulness  is 
in  mitral  affections,  but  the  presence  of  an  aortic 
lesion  is  not  necessarily  prohibitive,  for,  whereas 
with  a  powerfully  acting  left  ventricle  and  a 
strong  leaping  pulse  its  administration  is  not 
only  irrational,  but  absolutely  dangei'ous,  its 
use  in  cases  w^here  the  left  ventricle  is  failing 
has  frequently  the  most  beneficial  effect,  particu- 
larly if  large  doses  are  given  and  the  patient 
kept  in  the  recumbent  postui'e  during  treatment. 
In  cases  of  combined  aortic  and  mitral  disease, 
or  in  aortic  disease  with  secondary  mitral  insufii- 
ciency,  digitalis  acts  well  in  combating  the  effects 
of  backward  pressure.    Digestive  disorders,  if 
present,  should,  when  possible,  receive  attention 
before  commencing  the  digitalis,  as  they  are 
very  often  aggravated  by  the  drug.    The  initial 
action  being  slow,  three  or  four  days  may  elapse 
before  effects  on  heart  and  kidneys  are  observable. 
It  is  therefore  advisable  to  begin  with  large  doses, 
say  15-20  m.  thrice  daily,  and  then,  when  a  re- 
sponse is  obtained,  to  diminish  the  dose  on 
account  of  the  well-known  cumulative  effects. 
Thereafter  it  is  only  by  carefully  noting  the 


signs,  symptoms,  and  progress  of  each  individual 
case  that  we  ascertain  accurately  the  daily 
amount  required.  In  the  course  of  a  prolonged 
administration  excessive  rapidity,  slowing,  or 
irregularity  of  the  pulse,  dyspeptic  symptoms, 
headache,  dizziness,  and  sudden  diminution  in 
the  amount  of  urine  passed  are  all  indications 
for  a  smaller  dose  or  a  temporary  withdrawal 
of  the  drug.  At  the  commencement  of  treat- 
ment, however,  such  symptoms  as  weak  and 
irregular  cardiac  action  and  diminished  secretion 
of  urine  improve  very  slowly  or  not  at  all ;  and 
it  is  only  after  boldly  pushing  the  dose  for 
several  days  that  we  are  justified  in  concluding 
that  the  patient  is  not  going  to  react  to  digitalis. 
In  fatty  heart,  in  simple  dilatation,  and  in  some 
cases  of  cai'diac  irregularity  and  weakness  with- 
out discoverable  cause,  digitalis  may  be  of  great 
service.  It  is  also  useful  in  a  large  number  of 
acute  and  chronic  diseases  in  which  there  is 
cardiac  debility.  In  acute  endocarditis  it  should 
be  avoided  altogether,  but  sometimes  when  the 
acute  stage  is  over  and  the  patient  is  convalescent 
small  doses  give  favourable  results.  It  must  be 
given  with  great  caution  when  the  arteries  are 
degenerated,  on  account  of  the  risk  of  cerebral 
hjemorrhage.  In  uncomplicated  Bright's  disease 
it  is  very  rarely  indicated,  certainly  never  as  a 
diuretic.  In  rare  cases,  however,  both  in  the 
acute  and  chronic  forms,  weak  and  failing  heart 
action  constitutes  the  most  serious  symptom, 
and  may  of  itself  call  for  the  use  of  digitalis. 
In  ha3morrhage  digitalis  does  more  harm  than 
good,  the  arteriole  contraction  being  more  than 
counterbalanced  by  the  increased  pulse  tension 
and  force  of  the  heart's  action. 

DigClOSSia,!  —  A  rare  malformation,  in 
which  there  is  duplicity  of  the  tongue,  usually 
due  to  fissure  of  the  organ  {Schistoglossia). 

DihydriC  Alcohols.— The  dihydric  or 
diatomic  alcohols  are  dihydroxyl-derivatives  of 
hydrocai'bons,  two  iiydrogen  atoms  being  dis- 
placed by  two  hydroxl  groups ;  thus  from 
benzene  (CuH,,)  is  got  resorcin  (C|3H^(OH)2). 

Dila.ta.tion. — Enlargement  or  expansion, 
or  the  part  enlarged  or  expanded.  Thus  there 
is  dilatation  of  the  heart,  of  the  bronchial  tubes 
(bronchiectasis),  of  the  stomach,  of  the  veins 
(varix),  of  the  arteries  (aneurysm),  of  the  cervix 
uteri  (in  labour),  and  of  the  cerebral  ventricles 
(hydrocephalus). 

Dilator.  —  An  instrument  used  for  the 
23urpose  of  opening  up  or  expanding  a  natural 
opening,  passage,  or  canal,  e.g.  Holt's  urethral 
dilator,  Hegar's  or  Barnes's  cervical  dilators,  and 
Bossi's  metal  dilator  used  in  accouchement  force  ; 
also  a  muscle  which  causes  dilatation  of  an  open- 
ing, such  as  the  dilator  pupilkc  and  the  dilatores 
narium. 
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DiiecanuS.  —  United  twins  or  double 
monster,  in  wiiich  the  head  and  chest  are  single 
and  the  pelvis  double  ((ir.  Aekos-,  a  dish  or 
pelvis)  ;  the  terra  was  introduced  by  Taruffi 
(1889)  ;  and  the  pelves  may  be  situated  side  by 
side  {Dilecanus  dipleurus),  or  may  be  attached 
to  each  other  in  the  pubic  regions  {Dilecanus 
ibipagus). 

Dill  Fruit.    See  Anethi  Fructus. 

Diluents. — Medicines  or  indifferent  sub- 
stances which  increase  the  proportion  of  water 
in  the  blood  and  other  bodily  fluids,  which,  as 
it  is  said,  "  thin  the  blood."  Water  is  the  most 
commonly  employed,  and  its  action  is  aided  by 
the  addition  to  it  of  lemon  peel  or  an  acid 
(which  increases  the  flow  of  saliva).  Diluents 
render  the  urine  less  irritating,  diminish  thirst, 
and  remove  products  of  disordered  metabolism 
from  the  body ;  they  are  therefore  used  in 
cystitis,  diabetes,  fever,  gout,  rheumatism. 
See  Pharmacology  ;  Prescribing  ;  etc. 

Dimethylamine.— A  liquid  (NCoH-) 

having  an  ammoniacal  smell  ;  it  has  been  found 
in  decomposing  fish,  and  is  a  ptomaine  or 
animal  alkaloid.  Dimethyl  (CH,;)  is  ethane  or 
ethyl  hydride  ;  in  dimethylamine  two  of  the 
hydrogen  atoms  of  ammonia  have  been  replaced 
by  ethane.  See  Snake-Bites  and  Poisonous 
Fishes  {Poisonous  Fish,  Putrefaction). 

Dimethylarsine.   .See  Cacodyl. 
Dimethylbenzene.  Xylene. 

Dimidiate. — Divided  into  two;  double; 
ej/.  a  placenta  consisting  of  two  nearly  equal 
parts  is  a  dimidiate  or  duplex  placenta. 

Dimple,    Postanal.  —  A  dei>iession 

or  umbilication  f(Mnid  immediately  behind  the 
anus,  over  the  lower  end  of  the  sacrum  or 
coccyx  ;  foveola  coccygea  ;  it  may  be  surrounded 
by  a  ring  of  haii's ;  it  may  be  associated  with 
spina  bifida,  and  may  be  the  seat  of  a  fistula,  or 
sinus,  or  cyst,  or  dermoid.  See  Pjallantyne's 
Antenatal  Patholo;/^/,  vol.  ii.  p.  327. 

Dinitrobenzine.  Trades,  Danger- 
ous {Alliliili:  J'olsoiii II;/). 

Dinomania. — Choreomania  or  dancing- 
mania  (from  Gr.  Su'os,  a  whirl,  and  /tai'ta, 
madness). 

Dinsdale-On-Tees.  See  Balneology 
(Great  Britain,  Sulphur). 

Dioctophyme  Gigas.  —  Stroui/i/iu^ 

gi</as  ;  a  large  nematode  occasionally  found  in 
man.  See  Parasites  {Nematodes,  Stroiuiylida-, 
Eustron<v/l us  gigas). 

Diodon.  —  Porcupine  fish,  regarded  as 
poisonous.  See  Snake-Bites  and  Poisonous 
Fishes. 
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DiodoncephaluS. — The  deformity  in 
which  there  is  a  double  row  of  teeth  in  the 
same  jaw. 

Dioestrum.— The  short  resting  stage  be- 
tween two  oestrous  cycles  as  seen  in  polyoestrous 
mammals,  such  as  the  sheep  and  the  mare. 
See  Ancestrum. 

Dion  in. — Dionin  is  ethylmorphine  hydro- 
chloride (Ci^HooNOg.HCl.H./J),  and  has  the 
medicinal  properties  of  morphine,  with,  it  is 
said,  less  liability  to  produce  the  morphine 
habit ;  it  has  been  specially  recommended  (in 
doses  of  -J-  to  \  grain)  in  whooping-cough,  in 
asthma,  in  eye  practice,  and  in  internal  painful 
conditions  (gastric  cancer  or  ulcer,  colic,  etc.). 

Dioptre. — The  unit  of  optical  power  ;  the 
optical  strength  or  refractive  power  of  a  lens  of 
one  metre  focal  length.  ("A  convex  lens  inter- 
posed in  the  path  of  a  parallel  beam  of  light 
brings  the  light  to  a  focus  at  a  constant  distance 
from  itself,  which  is  called  the  focal  length  of 
the  lens.")  See  Refraction  {Lenses).  The 
dioptric  mechanism  by  w-hich  an  object  is  seen 
as  single  by  two  eyes  is  described  in  the  article 
Physiology,  The  Senses  ( Vision,  Monocular). 

DiOXybenzene.— Diphcnol  ;  benzene  in 
which  2  atoms  of  hydrogen  have  been  replaced 
by  2  molecules  of  hydroxyl,  C(;H^(OH)o ;  there 
are  three  isomeric  varieties — (1)  orthodioxy- 
benzene  or  pyrocatechin,  (2)  metadioxybenzene 
or  resorcin,  and  (3)  paradioxybenzene  or  hydro- 
quinone.    See  Physiology,  Excretion  {Urine). 

DiOXypurin.— Xanthin  (CjH^N^O,). 

Di phallus. — The  deformity  (probably  a 
low  degree  of  double  monster)  in  which  the 
penis  is  double ;  there  may  be  evidence  of 
duplication  of  the  lower  end  of  the  spinal 
column  in  such  cases  as  well  as  of  the  bladder. 
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See  also  Alcohol  {Indications  in  Diseases  of 
Childhood) ;  Amblyopia  ( Toxic,  after  Diphtheria) ; 
Asphyxia  {Causes) ;  Brain,  Inflammations 
{Acute  Encephalitis,  Etiology)  ;  Brain,  Affec- 
tions OF  Blood- Vessels  {Cerebral  Thrombosis, 
Causing  Hemiplegia  after  Diphtheria) ;  Dis- 
infection {Incubation  Periods  and  Quarantine) ; 
Gastro  -  Intestinal  Disorders  of  Infancy 
{Diseases  of  the  (Esophagus,  Diphtheria)  ; 
H^matemesis  {Lesions) ;  Heart,  Myocardium 
AND  Endocardium  {Simple  Endocarditis)  ;  Im- 
munity {Diphtheria)  ;  Infection  {Rules  for 
Prevention  of  Infectious  Diseases) ;  Intubation  ; 
Joints,  Diseases  of  {Pyogenic  Diseases)  ; 
Larynx,  Neuroses  of  {Paralysis  of  Vocal 
Cords) ;  Leucocytosis  {Inflammatory  and  In- 
fective Conditions) ;  Measles  {Diagnosis) ; 
Meteorology  {Seasonal  Prevalence  of  Diseases) ; 
Nerves,  Neuritis  {Causes  of  Mono-Neuritis)  ; 
Nerves,  Multiple  Peripheral  Neuritis 
{Diphtheritic) ;  Ocular  Muscles,  Affections  of 
{Etiology) ;  Oxygen  {Inhalation  and  Hydrogen 
Peroxide  Application):  Pneumonia  {Pnetimo- 
coccus) ;  Puerperium,  Pathology  {Septicaemia, 
Diagnosis);  Puerperium,  Pathology  {Nipples, 
Diphtheria) ;  Purpura  {Symptomatic,  Toxic) ; 
Stomach  and  Duodenum,  Diseases  of  {Mem- 
branous Gastritis)  ;  Therapeutics,  Serum  - 
Therapy  {Antidiphtheritic  Serwni)  ;  Trachea, 
Affections  of  {Tracheotomy). 

Diphtheria  is  an  inflammatory  infectious 
disease,  usually  of  mucous  membranes,  of  which 
the  essential  cause  is  a  specific  micro-organism. 
The  inflammatory  process  is  often  attended  by 
the  formation  of  false  membranes.  The  absorp- 
tion of  the  toxic  products  of  the  micro-organism 
produces  secondary  effects  ;  of  these  a  peculiar 
form  of  paralysis  is  the  most  characteristic. 

The  name  dipjhtheria  we  owe  to  Bretonneau 
(1855).  He  had  previously  (1821)  used  the 
term  dijjhtheritis. 

History  and  Geographical  Distribution. — 
The  disease  was  first  described  by  Aretaeus  of 
Cappadocia  in  the  second  century  a.d.,  who 
mentions  that  it  was  prevalent  in  Egypt  and 
Syria.  Jlltius,  in  the  fifth  century,  was 
acquainted  with  it.  During  several  succeeding 
centuries  there  occur  at  long  intervals  of  time 
only  a  few  doubtful  records  of  the  disease,  and 
it  is  not  till  the  sixteenth  century  that  a  more 
definite  account  is  forthcoming.  In  1517 
Hecker  described  a  fatal  form  of  infectious 
angina  that  appeared  in  Holland,  and  later  in 
Basle.  During  the  latter  half  of  the  century 
the  disease  was  prevalent  in  Southei'n  Italy, 
Spain,  and  Portugal ;  there  were  also  outbreaks 
in  Paris  and  Dantzig.  Epidemics  continued  to 
occur  during  the  seventeenth  century  in  Italy, 
Spain,  and  Portugal ;  and  in  the  following 
century  Northern  France,  Holland,  Switzerland, 
Germany,  Sweden,  England,  and  North  America 
were  invaded.  Towards  the  end  of  the  eighteenth 


century,  however,  diphtheria  seems  to  have 
been  somewhat  diminishing  in  its  prevalence  in 
the  countries  we  have  named  ;  and  though  from 
time  to  time  outbreaks  are  reported  in  various 
quarters  during  the  first  half  of  the  nineteenth 
century,  it  was  not  till  its  middle  that  the 
disease  began  again  to  be  serious  over  a  wide 
area.  Since  then  it  has  been  and  still  is,  more 
or  less,  prevalent  all  over  Europe  and  in  North 
America  and  Australia ;  to  a  less  extent  also  in 
certain  districts  of  South  America,  South  Africa, 
India,  and  China. 

Etiology. — At  the  present  day,  therefore, 
diphtheria  is  a  very  widely  spread  affection. 
The  accumulation  of  properly  compiled  records 
of  the  fatal  cases  in  various  countries  during  the 
past  twenty-five  to  fifty  years  has  enabled  in- 
([uirers  to  elucidate  several  important  facts  with 
respect  to  its  etiology.  Amongst  the  most  recent 
and  valuable  researches  in  this  field  are  those  of 
Newsholme.  This  author  draws  conclusions,  of 
which  the  following  is  a  brief  summary  : — 

Diphtheria  has  a  tendency  to  spread  from  one 
place  to  another  by  the  ordinary  channels  of 
communication.  In  certain  years  diphtheria  may 
be  pandemic  over  whole  countries  or  a  continent. 
The  amount  of  endemic  diphtheria  varies  greatly 
for  different  countries  and  cities ;  but  "  in  no 
town  from  which  records  have  been  obtained  is 
there  a  complete  absence  of  the  disease  in  a 
single  year  since  the  records  commenced."  In 
places  where  the  amount  of  endemic  diphtheria 
is  not  great,  epidemics  tend  to  occur  in  cycles, 
the  intervals  between  the  cycles  being  very 
variable  for  different  places.  The  duration  of 
an  epidemic  is  also  variable,  but  is  usually 
longer  in  large  than  in  small  cities  or  towns. 

Before  the  appearance  of  Newsholme's  work 
it  had  been  shown  that  for  England  and  Wales 
one  of  the  most  striking  features  with  respect  to 
the  prevalence  of  diphtheria  was  that,  whereas 
up  to  1880  the  disease  was  incident  upon  the 
rural  to  a  greater  extent  than  upon  the  urban 
population,  since  that  date  the  reverse  has  been 
the  case ;  there  has  been  an  increase  both  in 
rural  and  urban  diphtheria,  but  the  urban  inci- 
dence has  risen  to  a  much  higher  degree  than 
the  rural.  London  has  especially  suffered.  News- 
holme's  observations  show  that  this  increase  in 
urban  diphtheria  is  not  confined  to  England  and 
Wales,  but  has  also  occurred  in  countries  so 
widely  separated  as  the  United  States,  Japan,  and 
South  Australia.  It  is  reasonable  to  suppose 
that  the  wonderful  improvements  effected  during 
recent  years  in  our  means  of  transit  have  had  no 
small  share  in  contributing  to  this  increase. 

Like  most  infectious  diseases,  diphtheria  has 
its  special  seasonable  prevalence,  which,  when 
estimated  by  the  recorded  deaths,  is  in  this 
country  from  September  to  the  end  of  the  year. 
In  London  a  marked  rise  in  the  notifications  is 
observed  in  July.  The  consideration  of  the 
influence  of  soil  and  climatic  conditions  upon  the 
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prevalence  of  diplitheria  lias  led  to  considerable 
diversity  of  opinion.  While  some  writers  deny- 
that  these  conditions  exert  any  material  efi'ect, 
it  is  held  by  others  that  a  soil  which  is  continu- 
ally moist  and  impregnated  with  organic  refuse 
is  favoiu-able  to  both  the  existence  and  virulence 
of  the  disease.  Newsholrne,  in  the  work  from 
which  we  have  already  quoted,  gives  the  results 
of  his  inquiries  into  the  relation  between  epi- 
demic diphtheria,  the  rainfall,  and  the  level  of 
the  </rouml-tvater.  The  general  conclusions  to 
which  he  comes  are  abbreviated  by  himself  as 
follows : — 

"An  epidemic  of  diphtheria  never  originates 
when  there  has  been  a  series  of  years  in  which 
each  year's  rainfall  is  above  the  average  amount. 
An  epidemic  of  diphtheria  never  originates  or  con- 
tinues in  a  wet  year  (i.e.  a  year  in  which  the  total 
animal  rainfall  is  materially  above  the  average 
amount),  unless  this  wet  year  follows  on  two  or 
more  dry  years  immediately  preceding  it.  The 
epidemics  of  diphtheria,  for  which  accurate  data 
are  available,  have  all  originated  in  dry  years 
(i.e.  years  in  which  the  total  annual  rainfall  is 
materially  below  the  average  amount).  The 
greatest  and  most  extensive  epidemics  of  diph- 
theria have  occurred  when  there  have  been  four 
or  five  consecutive  dry  years,  the  epidemic  some- 
times starting  near  the  beginning  of  this  series, 
,at  other  times  not  until  near  its  end.  Dry 
years  imply  low  ground-water,  and  we  find,  there- 
fore, in  the  years  of  epidemic  diphtheria  that  the 
•ground-water  is  exceptionally  low.  The  exact 
variations  in  the  ground-water  which  most  favour 
■epidemic  diphtheria  cannot  with  the  data  to  hand 
.as  yet  be  stated ;  but  it  is  probable  that  when 
this  is  cleared  up,  it  will  become  clear  why,  in 
■exceptional  years  which  have  a  deficient  rainfall, 
epidemic  diphtheria  is  either  absent  or  but  slight." 

Newsholiiie's  conclusions  are  at  variance  with 
the  hitherto  accepted  ideas  concerning  the 
association  of  dampness  of  soil  and  diphtheria ; 
but  they  are  based  on  accurate  records.  Talcing 
up  an  idea  put  forward  by  M.  A.  Adams,  of 
Maidstone,  Newsholrne  suggests  that  the  micro- 
organism of  diphtheria  passes  a  saprophytic 
■existence  in  the  soil,  and  that  its  growth  is 
favoured  by  a  low  level  of  the  ground  -  water, 
such  as  would  follow  a  deficient  rainfall.  The 
rise  of  the  ground-water  consequent  upon  rains 
drives  the  micro-organism  out  of  the  soil  ;  the 
organism  may  then  become  parasitic  on  man, 
and  an  epidemic  arise.  But  this  hypothesis, 
which  may  account  for  the  autumnal  and  winter 
prevalence  of  diphtheria  in  England,  and  for 
•epidemics  which  arise  in  wet  following  dry  years, 
does  not  appear  to  explain  the  epidemics  which 
commenced  in  dry  years,  unless  it  be  that  the 
rains  that  do  fall  during  the  dry  years  are 
sufficient  for  the  purpose  suggested,  or  that 
variations  in  the  atmospheric  pressure,  apart 
from  rainfall,  have  the  same  effect.  Moreover, 
the  diphtheria  bacillus  has  not  yet  been  found 


in  the  earth.  Dij)litlieria  does  not  ajapear  to 
flourish  in  tropical  to  such  an  extent  as  in 
temperate  climates. 

There  is  evidence  to  show  that  in  some 
epidemics  of  diphtheria  the  disease  increases  in 
virulence  as  the  epidemic  progresses.  At  first 
sore  throats  of  a  mild  character  and  questionable 
nature  occur ;  then  in  increasing  numbers  cases 
present  themselves  that  ai'e  undoubted  and 
more  severe,  even  proving  fatal ;  so  that  it 
seems  as  if  the  oi'ganism  of  the  disease  gains 
in  virulence  as  it  is  transmitted  from  one  person 
to  another. 

It  is  believed  by  some  that  throat  lesions  (e.r/. 
simple  tonsillitis  or  the  angina  of  scarlet  fever) 
predispose  to  diphtheria.  But  the  writer  ven- 
tures to  doubt  whether  a  throat  affection  renders 
the  individual  more  susceptible  than  does  any 
disease  which  lowers  the  power  of  resisting  the 
attacks  of  pathogenic  uiicro-organisms. 

Association  with  other  Diseases. — Diphtheria  is 
frequently  found  associated  vnth  other  zymotic 
diseases.  It  appears  to  have  an  especial  liking 
for  scarlet  fever  and  measles,  but  it  not  infre- 
quently attacks  patients  suffering  from  pertussis, 
varicella,  and  tuberculosis ;  less  commonly  is  it 
found  with  enteric  fever  and  small -pox.  It 
complicates  both  the  acute  and  convalescent 
stages  of  these  affections,  and  is  more  fatal 
when  thus  combined  than  when  occurring  alone. 
The  occuiTcnce  of  these  coincident  infections  is 
largely  determined  by  such  factors  as  the  age- 
incidence  and  prevalence  of  the  diseases  con- 
cerned. Thus  we  find  from  the  published 
statistics  of  the  Meti'opolitan  Asylums  Board 
that  scarlet  fever  attacks  the  patients  convalesc- 
ing from  diphtheria  quite  as  often  as  diphtheria 
does  those  recovering  from  scarlet  fever. 

Acje  and  Sex  and  Case-Mortality. — The  London 
notifications  for  1892  to  1897  show  that  rather 
more  than  one-third  of  the  cases  are  under  the 
age  of  five  years,  and  rather  less  than  one-third 
are  between  the  ages  five  and  ten.  AVith  every 
succeeding  quinquennium  the  number  becomes 
very  much  smaller.  Age  has  also  a  marked  influ- 
ence on  the  case-mortality.  This  is  higliest  in 
infants  under  one  year.  It  then  gradually  falls 
up  to  the  fifth  year,  and  after  that  more  rapidly ; 
but  it  rises  again  after  forty.  Before  the  intro- 
duction of  the  antitoxin  treatment  the  case-mor- 
tality of  the  patients  under  five  admitted  to  the 
hospitals  of  the  Metropolitan  Asylums  Board 
was  50  per  cent ;  from  five  to  ten,  28  per  cent  ; 
from  ten  to  fifteen,  10  per  cent;  from  fifteen  to 
twenty,  4  per  cent ;  from  twenty  to  forty,  nearly 
5  jier  cent ;  and  over  fortj',  17  per  cent. 

Diphtheria  attacks  more  females  than  males  ; 
this  is  usually  attributed  to  the  fact  that  the 
nature  of  the  duties  and  habits  of  the  female 
sex  render  its  members  more  exposed  to  infection 
than  the  male. 

Modes  of  Dissemination.  —  By  far  the  most 
common  mode  is  by  personal  communication 
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between  the  affected  and  the  healthy,  either 
directly  as  in  such  an  act  as  kissing,  or  perhaps 
more  often  indirectly  by  means  of  utensils  for 
eating  and  drinking,  handkerchiefs,  toys,  etc. 
The  infection  may  be  harboured  for  a  consider- 
able time  in  such  articles  as  wearing  apparel 
and  toys.  It  is  not  often  conveyed  by  third 
persons. 

There  are  now  on  record  several  epidemics  of 
diphtheria  in  which  it  has  been  clearly  proved 
that  the  infection  was  conveyed  in  milk.  In 
some  instances  the  source  of  infection  has  not 
been  traced  ;  in  others  the  specific  contamination 
has  been  derived  from  a  human  source  during 
the  collection  and  distribution  of  the  milk ;  in 
a  third  group  the  infected  milk  has  been  obtained 
from  cows  that  have  been  at  the  time  the  sub- 
jects of  a  disease  of  the  udder,  a  febrile  affection 
in  which  the  local  lesions  consist  of  vesicles 
which  pass  on  to  pustules  and  ulcers.  It  was 
suggested  by  Power  that  the  connection  between 
this  disease  and  the  specific  infection  of  the 
milk  was  more  than  accidental.  Working  at 
the  subject  experimentally,  Klein  found  that 
in  five  out  of  ten  milch  cows  inoculated  in  the 
shoulder  with  a  virulent  growth  of  diphtheria 
bacilli,  there  was  produced  after  a  few  days  an 
eruption  on  the  teats  and  udders  similar  to  that 
occurring  naturally.  The  disease  could  be  trans- 
ferred to  calves  by  inoculation.  In  two  out  of 
the  five  cases  diphtheria  bacilli  were  obtained 
from  the  milk  yielded  by  the  animal,  and  in 
two  the  bacilli  were  shown  to  be  present  in  the 
vesicles  and  pustules  upon  the  udder.  The 
experiments  of  Klein,  so  far  as  they  go,  corro- 
borate Power's  hypothesis.  It  is  true  that  the 
disease  set  up  by  Klein  in  the  cow  differs  con- 
siderably from  that  met  with  in  the  human 
being,  notably  in  the  production  of  vesicles  and 
pustules  containing  the  specific  organism  in  a 
region  remote  from  the  seat  of  inoculation. 
With  respect  to  the  two  similar  experiments  on 
cows  by  Abbott  (of  Philadelphia)  with  negative 
results,  it  may  be  observed,  firstly,  that  some 
of  Klein's  own  experiments  were  also  negative, 
and  that  the  negative  can  hardly  be  allowed  to 
weigh  against  the  positive  results ;  secondly, 
that  Abbott  did  not  observe  the  same  conditions 
as  those  under  which  Klein  worked.  The  specific 
bacillus  has  been  found  in  milk  presiimed  to  be 
the  cause  of  an  outbreak  of  diphtheria  (Bowhill 
and  Eyre),  but  it  has  not  yet  been  demonstrated 
in  the  milk  and  in  the  lesions  on  the  udder  of 
a  cow  to  which  a  definite  epidemic  has  been 
traced. 

Besides  its  probable  occurrence  in  cows,  diph- 
theria certainly  attacks  cats ;  and  instances 
have  been  recorded  both  where  it  has  been 
communicated  from  the  animal  to  man  and 
from  man  to  the  animal. 

There  is  no  instance  of  diphtheria  having 
been  conveyed  by  the  water-supply;  nor  do 
faulty  sanitary  arrangements  in  connection  with 


the  remoA'al  of  sewage  or  refuse  lead  to  out- 
breaks. There  has  been  marked  improvement 
made  in  the  sanitary  condition  of  this  country 
during  the  past  thirty  years  or  so,  which  has 
resulted  in  a  notable  lessening  in  the  prevalence 
of  enteric  fever,  a  disease  which  certainly  goes 
with  bad  sanitation  of  the  kind  to  which  we 
have  alluded  ;  yet  diphtheria  has  become  more 
rife  during  that  period.  But  there  is  reason  to 
believe  that  insanitary  conditions  may  aggravate 
or  possibly  predispose  to  diphtheria,  and  in  this 
way,  therefore,  thei'e  may  be  said  to  be  a  connec- 
tion between  the  disease  and  its  surroundings. 

School  Influence.  —  When  we  remember  that 
diphtheria  is  especially  a  disease  of  children,  we 
might  argue  a  priori,  that  the  daily  aggregation 
of  numbers  of  such  individuals  would  tend  ta 
widen  its  prevalence.  And  as  a  matter  of  fact 
it  has  been  shown  by  more  than  one  observer 
(especially  Thorne  Thome  and  Power)  that  a 
local  prevalence  of  the  disease  has  been  kept 
up  by  such  aggregation.  Not  only  is  it  that 
children  catch  the  disease  by  being  brought 
into  contact  with  infected  children  at  school,, 
but  they  go  home  and  infect  others  who  are  not 
attending  school.  In  some  instances  the  closing 
of  the  school  has  markedly  diminished  the 
prevalence  of  diphtheria,  and  the  reopening  has 
increased  it.  In  certain  epidemics  occurring  in 
not  very  populous  rural  districts  the  school 
influence  has  not  been  difficult  to  trace,  and 
cannot  be  gainsaid.  But  the  question  arises 
whether  or  not  this  influence  is  in  operation 
over  larger  areas  and  for  longer  periods. 

It  is  not  claimed  by  those  who  are  most 
conversant  with  the  problem  that  the  marked 
increase  of  diphtheria  in  this  country  during 
recent  years  is  entirely  due  to  school  influence 
but  it  is  suggested  that  a  considerable  portion 
of  it  is.  The  two  facts  that  are  brought  forward 
in  favour  of  this  view  are  as  follows : — The 
Education  Act  was  passed  in  1870,  and  since 
that  date  there  has  been  from  time  to  time 
further  legislation,  which,  while  it  has  afforded 
greater  facilities  to  those  who  are  willing  to 
send  their  children  to  the  Board  Schools,  has 
brought  more  compulsion  to  bear  upon  those  who 
are  not.  The  age  of  compulsory  attendance  is 
from  three  to  fifteen  years.  Making  allowance- 
for  changes  due  to  other  causes  that  can  be 
fairly  well  ascertained,  there  has  been  since 
1870  in  London  and  in  the  provinces  (including 
Wales)  a  greater  increase  in  the  mortality  (per 
million  living)  at  the  age-period  three  to  fifteen 
years  than  was  to  be  expected,  comparison  being 
made  with  the  age-periods  under  three  and  over 
fifteen,  and  with  the  years  immediately  preceding 
1870.  The  other  fact  is  that  since  the  com- 
pulsory notification  of  diseases  was  introduced 
into  London  there  has  been  a  marked  fall  in  the 
already  rising  notifications  at  the  age-period 
three  to  fifteen  soon  after  the  commencement  of 
the  summer  holiday  (four  weeks)  of  the  School. 
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Board,  the  fall  continuing  till  «liortly  after  the 
I'eopening  of  the  schools  at  the  end  of  the 
holidays,  when  the  notifications  rise  again. 
But  the  question  is  not  absolutely  settled. 
According  to  Newsholme,  in  certain  of  the  large 
continental  cities  where  compulsory  school 
attendance  has  been  in  force  for  manj'  years,  it 
seems  to  have  had  no  great  influence  one  way 
or  the  other  upon  the  prevalence  of  diphtheria. 
Newsholme,  however,  is  dealing  with  the 
mortality  of  diphtheria  for  all  ages.  What  is 
required  is  a  comparison  of  the  mortality  for 
the  school  ages  with  that  for  other  ages.  Accord- 
ing to  ]\Iurphy,  the  figures  for  Berlin,  as  far  as 
they  go,  tell  the  same  story  as  those  for  London. 

CijNiCAL  History. — The  incubation  jyeriod  is 
from  twelve  hours  to  four  days. 

Though  any  of  the  mucous  membranes  may 
be  the  seat  of  the  disease,  yet  in  the  vast 
majoi'ity  of  cases  the  fauces  alone  are  affected. 
Next  to  the  faucial  the  nasal  and  larnygeal  forms 
are  the  most  common.  The  conjunctiva,  genital 
organs,  and  cutaneous  wounds  are  rarely  affected  ; 
still  more  rarely  the  O'sophagus,  ear,  stomach, 
urethi-a,  and  bladder. 

Faucial  diphtheria  is  very  insidious  in  its 
onset.  Such  striking  symptoms  as  frequent 
vomiting  or  a  rigor  are  rare.  The  patient, 
usually  a  child,  is  observed  to  look  ill  and 
refuses  his  food.  The  cervical  glands  may  be  en- 
larged, and  the  parents  perhaps  think  the  child 
has  mumps.  If  on  this  sign  of  illness  the 
temperature  be  taken,  it  will  be  found  to  be 
i-aiscd  (101°  to  105°  F.).  The  pulse-rate  is 
slightly  accelerated.  On  inspection  of  the 
fauces  tlie  tonsils  are  seen  to  be  slightly  swollen 
and  covered  with  a  glazy  film.  In  adults,  and 
sometimes  in  children,  sore  tlu'oat  is  the  first 
symptom.  The  subsequent  course  of  the  attack 
varies.  In  a  fatal  case,  untreated  or  treated 
too  late  with  antitoxin,  it  is  as  follows : — The 
glazy  film  lieeomes  a  definite  yellowish  exuda- 
tion of  a-  distinctly  membranous  character.  It 
spreads  from  the  tonsils  over  the  soft  palate, 
uvula,  and  pharynx  (very  rarely  to  the  mouth 
and  tongue),  often  forming  a  continuous  sheet. 
Tlie  mucous  membrane  beneath  is  inflamed  and 
swollen,  though  only  occasionally  to  an  extreme 
degree,  and  from  it  a  slight  oozing  of  blood 
takes  place.  After  five  or  six  days  the  exuda- 
tion begins  to  decompose  and  separate.  It  turns 
a  greyish  black  colour,  and  from  it  a  jieculiar 
and  very  oft'ensive  odour  is  given  oft'.  After 
separation  there  is  often  repeated  re-formation 
of  membrane.  In  some  cases  the  exudation  may 
have  quite  disappeared  before  the  fatal  issue, 
which  usually  takes  place  in  seven  to  fourteen 
days  from  the  onset.  Meanwhile,  witii  the  exten- 
sion of  the  local  aftcction,  the  lymphatic  glands 
below  and  behind  the  jaw  become  inodcrately  en- 
larged and  painful.  Occasionally  also  the  skin 
and  subcutaneous  tissue  of  the  neck  are  swollen. 
The  nasal  passages  are  freipiently  invaded,  and  a 


blood-stained  watery  discharge  constantly  trickles 
from  tlie  nostrils,  and  from  time  to  time  mem- 
branous casts  of  the  nasal  fossie  are  expelled. 
The  temperature  falls  (puckly  after  the  initial 
rise.  Its  subsequent  course  is  very  irregular. 
Briefly  it  may  be  stated  that  a  fresh  extension 
of  faucial  exudation,  or  the  occurrence  of 
adenitis,  cellulitis,  or  broncho-pneumonia,  leads 
to  a  rise  of  temperature,  but  that  during  the 
last  three  or  four  days,  after  the  patient  has 
fallen  into  the  final  state  of  prostration,  it  is 
subnormal.  The  pulse  during  the  first  few 
days  is  moderately  frequent  (100  to  130)  and 
compressible.  Then  with  the  increasing  heart- 
failure  it  falls  in  rate,  and  the  tension  becomes 
lower.  In  most  cases  there  is  alljuminuria. 
The  constitutional  symptoms  are  those  due  to 
'  progressive  cardiac  faihire,  increasing  pallor  and 
-  prostration,  diminished  flow  of  urine,  and  f retpient 
I  vomiting.  Towards  the  end  the  patient  is  drowsy, 
but  restless.  The  mind  is  quite  clear  and  delirium 
is  exceptional.  Death  is  due  to  syncope,  and  is 
often  attended  by  a  slight  convidsion. 

In  non-fatal  cases  the  symptoms  difter  only 
in  degree  from  those  just  described.  As  a  rule 
the  severity  of  the  constitutional  symptoms 
depends  upon  the  extent  of  the  local  lesion, 
which  varies  greatl3\  In  the  very  mildest 
forms  there  will  be  two  or  three  small  patches 
of  exudation  limited  to  one  or  both  tonsils.  In 
cases  not  so  slight  there  are  niuiierous  patches 
on  the  tonsils,  uvula,  and  palate.  The  exuda- 
tion is  not  necessarily  membranous,  but  may  be 
cheesy,  pultaceous,  or  gelatinous.  It  may  com- 
mence at  one  spot  or  simultaneously  at  many. 
But  the  favourite  place  of  origin  is  one  of  the 
tonsils.  Occasionally  it  begins  in  the  tonsillar 
crypts.  In  mild  cases  it  remains  limited,  and 
lasts  but  a  short  time.  In  such  cases  there 
may  be  no  constitutional  symptoms. 

Nasal  diplttlitria  is  most  commonly  fotmd  ac- 
companying the  faucial  and  laryngeal  varieties. 
But  the  disease  may  remain  limited  to  the  nasal 
passages.  There  is  a  discharge,  at  first  watery, 
!  afterwards  muco-purulent,  and  oceasiouallyblood- 
stained  ;  often  it  is  oft'ensive  and  excoriates  the 
i  nostrils  and  lip.  The  nose  is  more  or  less 
blocked,  and  casts  of  the  nasal  passages  may  be 
shed.  The  constitutional  symptoms  are  rarely 
severe.    The  discharge  is  often  chronic. 

Lari/ngeal  diphtheria  is  in  the  large  majority 
of  cases  secondary  to  the  faucial  form.  It 
occurs  in  from  11  to  15  per  cent  of  all  cases  of 
clinical  diphtheria,  and  arises  within  a  week 
from  the  onset  of  the  primary  attection.    It  is 
quite  the  exception  for  diphtheria  to  start  in 
the  larynx.    But  inasmuch  as  the  larynx  may, 
and  often  does,  become  involved  in  very  slight 
cases  of  the  faucial  disease,  the  symptoms  due  to 
1  its  invasion  may  be  the  first  signs  of  the  illness  of 
I  the  patient.    The  symptoms  are  those  of  laryn- 
geal obstruction  ;  aphonia,  stridor,  a  frequent 
I  harsh  cough,  and  recession  of  the  chest-walls. 
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Any  one  of  these  symptoms  may  occur  earlier,  or 
be  more  prominent  than  the  others.  At  intervals 
of  a  few  houi's  there  are  in  some  cases  attacks 
of  vu-gent  dj^spnoja,  in  which  the  patient  be- 
comes much  distressed  and  cyanosed.  These 
attacks,  which  arise  and  pass  off  suddenly,  are 
usually  due  to  spasm  of  the  laryngeal  sphincter. 
They  may,  however,  be  due  to  temporary 
blocking  of  the  larynx  by  a  piece  of  loose 
membrane.  If  the  diphtherial  process  spreads 
to  the  trachea  and  bronchial  tubes  there  is 
advancing  and  permanent  dyspnoea  and  lividity, 
and  the  patient  dies  of  suffocation.  On  the 
other  hand,  it  is  not  at  all  infrequent,  even 
amongst  cases  not  treated  with  antitoxin,  for 
the  progress  of  the  disease  to  be  arrested  at  the 
larynx,  and  the  patient  to  recover  without  any 
urgent  symptoms  of  laryngeal  obstruction.  In 
a  few  cases  casts  of  the  larynx,  trachea,  and 
bronchi  may  be  coughed  up.  Lastly,  it  must 
be  remembered  that  the  larynx  and  respiratory 
tract  below  may  be  invaded  without  there  being 
any  symptoms  to  point  to  such  an  event.  This 
masked  form  of  the  disease  is  especially  met 
with  in  very  severe  cases  of  faucial  diphtheria, 
the  laryngeal  being  obsciired  by  the  extreme 
severity  of  the  other  symptoms.  But  it  may 
also  be  observed  in  less  severe  cases  amongst 
adult  patients.  In  them  the  width  of  the 
respiratory  tract  allows  of  the  formation  of 
membrane  without  interference  with  respiration, 
and  it  is  not  vmtil  the  bronchioles  become 
blocked  that  dyspnoea  arises.  In  these  cases, 
however,  there  is  usually  aphonia,  which  is 
therefore  an  extremely  grave  symptom  in  diph- 
theria of  adults. 

In  rare  cases  there  is  expectoration  of  casts 
of  the  trachea  and  bronchi,  with  absence  of  any 
such  signs  as  characterise  obstruction  of  the 
larynx  or  the  respiratory  tract  below  it. 

In  diphtheria  of  the  conjunctiva,  membrane 
forms  upon  the  palpebral,  rarely  upon  the 
ocular  conjunctiva.  The  eyelids  are  swollen. 
The  cornea  may  become  inflamed  and  ulcerated ; 
perforation  may  result,  leading  to  pan-ophthal- 
mitis  (vide  "Conjunctiva").  In  vulval  diphtheria 
the  labia  minora  and  the  inner  surfaces  of  the 
labia  majora  are  covered  with  ashy  grey  mem- 
brane, which  may  spread  into  the  vagina. 
There  is  intense  inflammation  of  the  external 
genitalia  and  swelling  of  the  neighbouring 
lymphatic  glands.  The  constitutional  symptoms 
are  severe,  and  are  similar  to  those  present  in 
the  faucial  form. 

Diphtheria  of  other  mucous  membranes  is  rare. 

Wound  diphtheyia  occurs  in  two  forms.  In 
one  the  membranous  exiidation  appears  upon  a 
previously  existing  wound ;  in  the  other  the 
wound  is  caused  by  accidental  inoculation  with 
the  diphtheria  bacillus.  A  small  chronic  abscess 
is  the  result. 

In  severe  cases  of  diphtheria,  especially  of  the 
faucial  variety,  the  local  exudation  may  persist 


for  three  or  four  weeks.  In  rare  cases  of  the 
faucial,  nasal,  and  laryngeal  forms  the  local 
affection  may  be  of  much  longer  duration,  two 
to  sis  months.  Such  cases  are  termed  prolonged 
dijjhtheria.  They  commence  in  the  same 
manner  as  do  the  ordinary  cases.  The  larynx 
may  become  involved  after  the  faucial  affection 
has  lasted  some  weeks.  Except  in  the  nasal 
form  a  fatal  termination  is  common. 

Associated  Symptoms.  —  A  few  words  are 
required  concerning  certain  symptoms  and  con- 
ditions more  or  less  common  in  the  severer 
forms  of  diphtheria.  Albuminuria  is  found  in 
from  50  to  75  per  cent  of  the  cases.  It  may 
appear  at  any  time  during  the  first  three  weeks, 
sometimes  later.  Most  commonly  it  is  observed 
about  the  fourth  day.  Its  duration  and  amount 
are  very  variable.  Its  presence  is  of  importance 
as  roughly  indicating  the  extent  to  which  the 
absorption  of  the  diphtherial  toxins  has  been 
carried.  The  more  persistent  albuminuria,  and 
the  greater  the  quantity  of  albumin,  the  more 
severe  is  the  case,  and  the  more  likely  is 
paralysis  or  cardiac  irregularity  to  follow. 
Except  in  one  other  particular,  the  condition  of 
the  urine  does  not  deviate  from  the  normal. 
We  refer  to  the  diminution  of  the  daily  quantity. 
In  most  severe  cases  this  occurs  to  a  certain 
extent ;  but  there  may  be  complete  suppression 
of  urine.  Usually  this  condition  comes  on 
about  the  sixth  or  seventh  day.  With  it  there 
are  frequent  vomiting,  algidity,  and  cardiac 
failure.  Death  occurs  after  two  to  four  days  of 
total  suppression.  Occasionally  fatal  suppres- 
sion arises  in  patients  w-ho  appear  to  be  recovering 
from  the  attack  of  diphtheria. 

Ha'morrhngic  dljihtheria.  —  In  some  severe 
cases  after  a  few  days'  illness  cutaneous  and 
subcutaneous  hsemorrhages  appear,  together 
with  a  constant  oozing  of  blood  from  the  nose, 
pharynx,  and  gums,  hrematemesis  and  melffina. 
These  cases  are  almost  invariably  fatal.  Hsemor- 
rhages  are  found  post-mortem  in  the  retro- 
pharyngeal and  peritoneal  tissues,  beneath  the 
pleuras  and  mucous  membrane  of  the  stomach, 
and  into  the  lungs,  cardiac  and  voluntary 
muscles.  In  rare  cases  a  purpuric  condition 
arises  during  the  period  of  convalescence. 

During  the  acute  stage  of  diphtheria  there  is 
a  marked  increase  in  the  number  of  leucocytes 
in  the  blood.  This  condition  disappears  during 
convalescence. 

Complications. — With  the  exception  of 
paralysis  and  certain  cardiac  complications, 
these  usually  arise  during  the  period  of  the 
local  affection.  The  most  common  arc  otitis 
media  (in  about  7  per  cent  of  all  the  cases), 
lobular  pneumonia  (3  per  cent,  especially  in 
laryngeal  diphtheria),  and  cervical  adenitis, 
cellulitis,  and  abscess.  Lobar  pneumonia,  neph- 
i-ltis,convulsions,  endocarditis,  venous  and  cardiac 
tlirombosis,  embolism,  p>y(!emia,  and  erythematous 
rashes  are  rarely  met  with.    Though  the  local 
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exudation  usually  clears  off  without  leaving  any 
loss  of  tissue,  yet  occasionally  sloughing  and 
ulceration  result,  and  may  lead  to  septicwmia. 

The  most  important  and  striking  complication, 
or  more  frequently  sequel,  of  diphtheria  is 
paralysis.  The  proportion  of  cases  in  which  it 
occurs  varies.  At  the  Eastern  Hospital  daring 
1892  and  1893,  before  tlic  introduction  of  the 
antitoxin  treatment,  it  developed  in  about  18 
per  cent  of  those  patients  who  survived  the  acute 
stage  of  the  disease,  and  in  12  per  cent  of  all 
cases.  It  occurs  more  frequently,  relatively  as 
well  as  absolutely,  in  children  than  in  adults ; 
it  is  more  often  observed  to  follow  a  severe  than 
a  mild  attack  of  diphtheria ;  and  though  it  may 
succeed  any  form  of  the  disease,  yet  it  is  met 
with  more  frequently  after  the  faucial  variety. 

Paralysis  usually  sets  in  during  the  second, 
third,  or  fourth  week  from  the  commencement 
of  the  attack  of  diphtheria,  but  it  may  arise  as 
early  as  the  fifth  day,  or  as  late  as  the  twelfth 
week.  The  first  symptom  is  commonly  a  nasal 
voice,  or  a  regurgitation  of  liquid  through  the 
nose  during  the  act  of  drinking.  The  soft 
palate  will  be  found  to  be  motionless,  and  its 
sensation  and  reflex  impaired  or  lost.  Often 
the  paralysis  remains  limited  to  the  palate,  but 
it  may  progress  to  a  greater  or  less  extent, 
various  muscles  or  groups  of  muscles  becoming 
aft'ected  in  a  sequence  more  or  less  regular. 
The  ciliary  muscles  are  involved  early,  and  the 
patient  is  imable  to  define  near  objects  clearly. 
Then  the  gait  becomes  unsteady  and  the  lower 
extremities  weak.  Strabismus  and  other  signs 
of  ocular  paralysis  are  observed  ;  and,  lastly,  the 
muscles  of  the  neck,  trunk,  upper  extremities, 
and  respii'ation  being  afi'ected,  the  paralysis 
becomes  generalised,  and  the  patient  is  help- 
less. 

The  frequency  with  wliicli  the  difi'erent 
groups  of  muscles  are  involved  may  be  gathered 
from  the  following  figures  : — Of  125  consecutive 
cases  of  paralj'sis  analysed  by  the  writer  (see 
Brain,  1895),  in  102  the  palate  was  affected  ;  in 
56  the  ciliary  muscles  ;  in  52  the  lower  extremi- 
ties ;  in  26  the  external  ocular  muscles  ;  in  21 
the  upper  extremities  ;  in  14  the  larynx  ;  and 
in  10  the  diaphragm.  In  19  cases  difficulty 
in  swallowing  was  present;  but  this  number  is 
probably  too  small,  because  many  patients  are 
placed  on  nasal  feeding  at  an  early  stage  of  the 
disease,  so  that  paralysis  of  the  pharyngeal 
muscles  occui-ring  subsequently  escapes  notice. 
It  is  rare  for  the  sphincters  of  the  bladder  or 
rectum  to  be  involved.  Occasionally  there  is 
weakness  of  the  oral  muscles,  but  marked  facial 
paralysis  is  exceptional.  Paralysis  of  the  tongue 
is  very  rare. 

Frequently  the  paralj'sis  reniauis  limited  ; 
this  was  the  case  in  66  of  the  125  cases  (52-8 
per  cent).  In  28  it  was  confined  to  the  palate  ; 
in  17  to  the  ciliary  muscles  ;  in  11  to  the  palate 
and  ciliary  muscles  ;  in  6  to  the  palate  and  legs  ; 


in  3  to  the  palate  and  ocular  muscles;  and  in  1 
to  the  respiratory  muscles. 

Of  the  extrinsic  muscles  of  the  eye  tiie 
external  recti  (usually  the  left)  are  most  often 
aft'ected.  Complete  ophthalmoplegia  is  rare. 
The  reactions  of  the  pupils  become  sluggish, 
but  are  seldom  abolislied.  In  laryngeal  para- 
lysis most  commonly  all  the  muscles  are  in- 
volved, so  that  there  is  aphonia  and  a  toneless, 
ineffectual  cough.  Abductor  paralysis  is  ex- 
cejjtional. 

The  loss  of  muscular  function  is  rarely  com- 
plete, even  in  the  most  severe  and  generalised 
cases.  There  is  paresis  rather  than  paralysis. 
Sensation  may  also  be  impaired.  Adults  will 
complain  of  tingling  or  numbness  of  the  tongue, 
fingers,  and  toes.  Careful  testing  will  then 
usually  elicit  impairment  of  common  sensation. 
The  special  senses  are  very  rai-ely  affected. 
Optic  neuritis  and  atrophy  do  not  occur.  The 
knee-jerks  are  as  a  rule  abolished.  Indeed  it  is 
not  uncommon  to  find  them  absent  in  cases  of 
diphtheria  before  paralysis  has  set  in,  and  even 
in  cases  where  there  is  never  paralysis  at  any 
Lime.  It  may  be  months  before  they  are 
restored.  Occasionally  a  stage  of  exaggeration 
precedes  their  disappearance.  The  superficial 
reflexes  remain  in  all  but  the  most  severe  cases. 
In  the  generalised  form  there  is  much  wasting. 
The  electrical  reactions  are  diminished  ;  but  the 
reaction  of  degeneration  is  inicommon. 

Disturbance  of  the  circulation  was  met  with 
in  29  of  the  125  cases.  The  heart's  action  is 
increased  in  frequency  and  is  irregular.  Occa- 
sionall}^  there  are  more  severe  symptoms  such 
as  are  mentioned  below  under  cardiac  complica- 
tions. 

In  4  cases,  in  all  of  which  there  was  paresis 
of  the  respiratory  muscles,  there  was  respiratory 
irregularity  of  the  nature  of  "  Cheyne-Stokes 
lireathing."  In  rare  instances  sudden  attacks 
of  dyspna?a  occur  (respiratory  crises). 

Thirteen  of  the  125  cases  (10-4  per  cent) 
died  of  paralysis  or  its  eff'ects ;  6  of  these  were 
fatal  from  cardiac  failure  ;  4  from  respiratory 
])aralysis  ;  2  from  persistent  vomiting  and 
cardiac  failure  ;  and  1  from  convulsions. 
When  there  is  respiratory  paralysis  there  is 
great  risk  of  suffocation  from  accumulation  of 
mucus  in  the  lungs.  In  paralysis  of  the  pharynx 
and  larynx  the  patient  may  be  choked  by 
entrance  of  food  into  the  larynx  if  care  in 
feeding  be  not  exercised. 

In  severe  generalised  cases  the  patient 
becomes  very  apathetic,  and  appears  not  to 
notice  what  is  taking  place  around  him.  The 
saliva  accunudates  and  dribbles  from  the  mouth 
or,  unless  the  head  be  lowered,  trickles  into  the 
larynx.  Muscular  twitchings,  especially  of  the 
face,  are  sometimes  observed. 

The  duration  of  an  attack  of  paralysis  varies 
from  a  few  days  to  ten  or  twelve  weeks,  chiefly 
according  to  the  extent  of  tlie  pai-alysis.  When 
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once  the  patient  begins  to  improve,  recovery, 
which  is  always  complete,  progresses  quickly. 
There  does  not  appear  to  be  any  relation 
between  the  severity  of  the  paralysis  and  the 
interval  of  time  that  elapses  between  the  attack 
of  diphtheria  and  the  onset  of  paralysis.  But 
in  generalised  cases  the  more  rapidly  the 
paralysis  spreads  the  more  likely  is  the  issue  to 
be  fatal. 

The  introduction  of  the  antitoxin  treatment 
has  had  a  marked  eft'ect  upon  the  incidence  of 
paralysis.  On  the  whole  this  has  been  increased, 
probably  because  a  larger  number  of  severe 
cases  are  tided  over  the  acute  stage  of  the 
attack  of  diphtheria.  Indeed,  this  increased 
incidence  has  taken  place  entirely  in  those  cases 
brought  under  the  treatment  at  a  late  stage. 
Amongst  cases  treated  early  the  incidence  has 
diminished  very  considerably.  According  to 
Woollacott  {Lancet,  26th  August  1899)  large 
doses  of  antitoxin  (4000  units  and  upwards)  are 
probably  more  efit'ective  than  small  in  preventing 
paralysis  and  lowering  its  mortality. 

The  much  and  rightly  dreaded  cardiac  com- 
plications are  usually  met  with  from  the  end  of 
the  first  to  the  fifth  or  sixth  week ;  but  in 
paralytic  cases  they  may  arise  later.  The  most 
common  is  dilatation,  which  leads  to  irregularity 
and  attacks  of  syncope.  When  acute,  the 
dilatation  is  accompanied  by  vomiting  and 
severe  epigastric  pain.  Irregular  rhythm, 
tachy-  and  bradycardia  may  also  occur  with, 
but  also  independently  of,  dilatation.  All  these 
conditions  are  very  grave  ;  apart  from  a  fatal 
issue  they  are  apt  to  persist  for  a  considerable 
time  in  spite  of  careful  treatment. 

An'i^mia  is  a  frequent  sequel  of  an  attack  of 
diphtheria. 

A  marked  relapse  occurs  in  about  1  per  cent 
of  the  cases.  As  a  rule  it  is  not  so  severe  as  the 
primary  attack.  Secondary  attacks  of  sore 
throat,  not  clinically  diphtheria,  are  still  more 
common.  Probably  they  are  of  the  nature  of 
relapses.  Second  attacks,  occurring  after  several 
months  or  years,  are  not  uncommon.  It  is 
probable  that  an  attack  of  diphtheria  confers 
little,  if  any,  lasting  protection  against  another 
attack. 

Morbid  Anatomy  and  Pathology.  —  The 
essential  cause  of  diphtheria  is  a  bacillus,  often 
called,  after  its  discoverers,  the  Klebs-Loeffler 
bacillus.  This  organism,  either  itself  exciting 
an  inflammation  of  a  mucous  surface  or  cutaneous 
wound,  or,  less  frequently,  becoming  active  in  an 
inflammation  previously  set  up  by  some  other 
agent,  gives  rise  to  an  exudation  which  in  the 
majority  of  cases  is  distinctly  membranous. 
Membrane. — To  some  mucous  svirfaces,  especially 
that  of  the  fauces,  this  membrane  is  very  closely 
adherent.  Consequently,  it  is  with  difficulty 
separated  therefrom,  and  its  removal  is  often 
attended  with  bleeding.  But  to  the  mucous 
surface  of  the  nasal  fossse,  larynx,  trachea,  and 


bronchi,  it  is  as  a  rule  much  less  closely  attached. 
When  the  membrane  has  separated  naturally, 
breaches  of  the  underlying  structure  are  left 
which  are  usually  slight,  though  occasionally 
they  are  both  deep  and  extensive.  Microscopi- 
cally the  false  membrane  consists  of  a  hyaline 
fibrinous  matrix,  having  either  a  granular  or 
fibrillated  appearance,  in  which  a  leucocyte  can 
here  and  there  be  seen.  It  may  also  be  dis- 
tinctly laminated.  When  it  is  closely  adherent 
to  the  mucous  membrane,  the  latter  is  more  or 
less  deeply  infiltrated  with  fibrin  and  leucocytes, 
and  its  epitheliiun  is  necrosed  and  incorporated 
with  the  false  membrane.  Beneath  the  infiltrated 
layer  the  tissues  exhibit  the  appearances  of  in- 
flammation. Micro  -  organisms  present.  —  The 
diphtheria  bacilli  are  found  upon  the  surface  of 
the  false  membrane,  usually  in  a  continuous 
layer.  Occasionally  they  penetrate  as  deeply  as 
the  mucous  membrane.  Other  micro-organisms 
are  also  present,  especially  strepto-  and  staphylo- 
cocci, and  they  may  be  found  invading  the 
adjoining  mucous  membrane.  Exceptionally 
the  Klebs  -  Loeffler  bacilli  are  found  in  the 
lymphatic  glands,  spleen,  lungs,  and  other 
organs,  and  also  in  the  blood.  Probably  this 
general  invasion  of  the  body  takes  place  shortly 
before  death,  when  all  resistance  to  the  entrance 
of  the  bacilli  has  been  overcome. 

Gross  pathological  changes. — In  most  cases  an 
autopsy  reveals  to  the  unaided  eye  little  bej^ond 
the  local  lesions.  The  skin,  heart-muscle,  and 
kidneys  may  be  unusually  pale.  The  cervical 
and  occasionally  other  lymphatic  glands  are 
inflamed.  Microscopically  the  heart-muscle  is 
found  to  have  undergone  a  fatty  degeneration 
more  or  less  extensive.  Sometimes  also  there 
is  a  similar  change  in  the  renal  epithelium  ;  but 
the  lesions  of  nephritis  are  rare.  In  cases  fatal 
during  paralysis  there  is  degeneration  of  the 
affected  nerves.  These  changes  are  found 
mostly  in  the  peripheral  nerves.  There  is  a 
breaking  up  and  disappearance  of  the  white 
substance  of  Schwann,  followed  by  a  degenera- 
tion of  the  axis-cylinder. 

The  Bacillus. — The  bacillus  of  diphtheria  is  a 
rod-shaped,  non-motile,  polymorphous  organism. 
It  varies  in  length  from  about  1"5  to  6  fi,. 
Often  its  protoplasm  does  not  stain  uniformly, 
and  hence  the  bacilli  have  a  beaded  appearance. 
The  longer  forms  are  frequently  clubbed  at  one 
end,  and  slightly  curved.  The  shorter  forms 
may  be  wedge-shaped.  Usually  the  bacilli  are 
irregularly  grouped  together ;  but  they  may, 
especially  the  shorter  forms,  be  arranged  in 
pairs,  and  groups  may  be  seen  of  several  pairs 
disposed  parallel  to  one  another.  They  do  not 
form  spores.  They  can  be  artificially  cidtivated 
in  various  media.  Their  size  and  appearance 
depend  considerably  upon  the  medium  and 
method  of  cultivation.  There  is  another  bacillus 
met  with  in  cases  of  diphtheria,  as  well  as  in  other 
throat  affections.    It  is  a  short,  wedge-shaped, 
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non-motile  bacillus.  Tlie  bacilli  arc  arranged 
in  gronps  of  parallel  pairs,  the  pairs  having 
their  bases  in  apposition.  When  stained  it  does 
not  present  a  beaded  appearance.  This  microbe 
does  not  vary  with  its  culture  medium  to  such 
a  degree  as  the  diphtheria  bacillus.  It  is  not 
pathogenic  to  animals.  When  grown  in  neutral 
broth  it  renders  the  medium  alkaline  from  the 
first,  whereas  the  diphtheria  bacillus  renders  it 
firstly  acid  and  then  alkaline.  This  bacillus  has 
been  called  Hoftmann's,  the  short  diphtheria, 
and  the  pseudo-diphtheria  bacillus. 

Bacten'oloffical  Invest  ii/ation.  —  A  bacterio- 
logical examination  for  diagnostic  purposes  is 
made  as  follows  : — With  a  sterilised  cotton-wool 
.swab,  a  loop  of  platinum  wire,  or,  better  still, 
the  flattened  end  of  a  platinum  rod,  a  small 
portion  is  removed  from  the  edge  of  the  exuda- 
tion ;  or  if  none  be  present  a  scraping  is  made  of 
the  mucous  surface.  The  swab  or  rod  is  then 
smeared  slightly  over  the  surface  of  sterilised 
blood-serum  in  a  test-tube.  The  tube  is  placed 
in  an  incubator  at  37"  C.  Colonies  of  diphtheria 
or  of  Hoffmann's  bacilli  can  be  seen  in  twelve  to 
twenty-four  hours  as  an  opaque  white  streak  or 
discrete  points.  Growths  due  to  other  organisms 
appear  later,  and  are  usually  cither  transparent 
or  not  white.  Occasionally,  however,  colonies 
resembling  those  of  the  diphtheria  bacillus  are 
produced  by  other  organisms,  so  that  no  re- 
liance as  to  the  nature  of  the  gi'owth  can  be 
placed  upon  a  naked-eye  examination.  As  soon 
as  it  is  convenient  after  the  growth  has  become 
visible  it  should  be  microscopically  examined. 
The  bacilli  may  be  stained  by  Gram's  method, 
or  with  a  solution  of  carbolic  methylene  blue,  or 
other  aniline  dyes. 

Inoculation  Effects.  —  The  causa  causa-as  of 
diphtheria  is  the  Klebs-Loefiler  bacillus.  It  can 
be  cultivated  from  the  exudation  in  the  vast 
majority  of  cases  that  are  clinically  diphtheria. 
When  inoculated  upon  the  mucous  membranes 
of  certain  animals  (e.;/.  guinea-pigs)  it  sets  up  an 
inflammation  which  may  be  membranous.  When 
inoculated  subcutaneously  a  local  exudation 
results,  around  which  there  is  extensive  a^lema. 
Necrosis  of  the  tissues  follows,  and  the  animal 
wastes  and  dies  in  a  few  days.  After  death 
pleurisy,  broncho-pneumonia,  haimorrliage  into 
the  adrenal  bodies,  and  degeneration  of  nerves  and 
muscles  arefound.  In  cases  wheredeath  is  delayed 
beyond  four  or  five  days  the  animal  has  paralysis 
of  the  extremities.  If  the  diphtheria  bacillus  is 
grown  in  broth  under  certain  conditions,  it  pro- 
duces in  the  broth  bodies  which  by  infiltration 
can  be  freed  from  bacilli.  These  bodies,  accord- 
ing to  Sidney  Martin,  consist  chiefly  of  albu- 
moses,  with  an  organic  acid.  7'o.rin. — Collec- 
tively these  bodies  may  be  inchided  under  the 
term  diphtheria  -  toxin.  When  the  toxin  is 
injected  into  a  rabbit  or  guinea-pig  it  gives  rise 
to,  amongst  other  symptoms,  paralysis  of  the 
extremities  and  trunk.     Microscopicalh'  there 


are  degenerative  changes  in  the  nerves  and 
nuiscles  similar  to  those  found  in  luunan  beings 
who  have  died  of  diphtherial  paralysis.  From 
the  blood  and  tissues  (especially  the  spleen)  of 
patients  who  have  died  of  dijjhtheria  similar  toxic 
bodies  can  be  extracted.  It  has  already  been 
stated  that  the  diphtheria  bacillus  is  as  a  rule 
confined  to  the  local  exudation.  Hence  the 
inference  from  the  experimental  evidence  is  that 
the  bacillus  manufactures  toxic  products  locally, 
and  these  being  absorbed  into  the  system  give 
rise  to  the  degenerative  changes  so  commonly 
met  with.  Martin,  however,  believes  that  the 
bacilli  produce  locally  a  ferment,  which,  being 
absorbed,  acts  on  the  proteids  of  the  tissues  and 
gives  rise  to  the  poisonous  alluunoses. 

Problems  in  the  Fatlioloijy  of  the  Disease. — 
There  are  three  points  concerning  the  pathology 
of  diphtheria  which  are  worthy  of  notice,  (i.) 
With  respect  to  the  acceptance  of  the  Klebs- 
Loejfier  bacillus  as  the  essen  tial  cause  of  diphtheria, 
it  proves  a  stumbling-block  to  some  persons 
that  it  is  occasionally  found  not  only  in  morbid 
conditions  of  the  fauces  and  mouth  other  than 
diphtheria,  but  also  in  healthy  throats.  There- 
fore, they  say,  this  bacillus  cannot  be  the  cause 
of  diphtheria.  To  agree  with  these  objectors, 
however,  one  would  have  to  ignore  absolutely 
the  whole  of  the  experimental  evidence  in  its 
favour,  which  is  not  only  exceedingly  strong  in 
itself,  but  has  directly  led  up  to  the  most 
successful  method  of  treating  the  disease  hitherto 
discovered.  In  order  to  its  development  the 
bacillus  doubtless  requires  the  influence  of  one 
or  more  favourable  conditions,  without  which  it 
possibly  will  not  manifest  any  pathogenic  action 
whatsoever.  But,  on  the  other  hand,  let  all  these 
conditions  be  i:)resent  without  the  liacillus,  and 
there  will  be  no  diphtheria. 

(ii.)  Another  question  of  interest  relates  to 
the  variation  in  virulence  of  the  bacillus.  The 
study  of  epidemic  diphtheria  jDoints  to  the  con- 
clusion that  the  variation  may  be  extreme,  and 
that  in  the  course  of  an  epidemic  it  may  be 
exalted  from  a  low  to  a  high  degree  of  malig- 
nancy and  vice  versa.  Roux  and  Yersin  suc- 
ceeded in  attenuating  the  vii-ulence  of  the 
bacillus  by  cultivating  it  in  broth  for  a  month 
at  a  temperature  of  39-5°  C.  They  were  unable 
to  restore  the  virulence  when  it  had  been  com- 
pletely destroyed  ;  but  wiien  the  virulence  was 
only  partially  lost  it  could  be  regained  by  in- 
jecting into  animals  the  streptococcus  erysipelatis 
along  w-ith  the  attenuated  bacilli.  It  has  been 
suggested  by  more  than  one  bacteriologist  that 
Hoffmann's  bacillus  is  an  attenuated  form  of  the 
Klebs  -  Loeffler  organism.  But  no  convincing 
evidence  of  this  suggestion  has  hitherto  been 
I  brought  forward.  In  order  to  prove  that  the 
former  has  really  been  converted  into  the  latter 
organism  it  is  required  that  from  the  broth  in 
which  subcultures  of  the  changed  bacillus  have 
been  grown  the  characteristic  toxin  of  diphtheria 
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shall  be  extracted,  a  toxin  not  only  capable  of 
bringing  about  the  nerve  and  muscle  degenera- 
tion already  described,  but  also  neutralisable  by 
the  diphtheria  antitoxin.  And  this  has  not  yet 
been  accomplished. 

(iii.)  Lastly,  it  must  be  mentioned  that  some 
authorities,  especially  the  French,  believe  that 
the  strepto-  and  staphylococci  and  other 
organisms  so  commonly  found  in  the  local 
exudation  in  a  case  of  diphtheria  have  no  small 
share  in  the  pathology  of  the  disease.  They 
state  not  only  that  to  these  organisms  are  due 
such  complications  as  adenitis,  cellulitis,  sup- 
puration, and  so  forth,  but  also  that  the  viru- 
lence of  the  diphtheria  bacilli  is  heightened  by 
their  presence.  Hence  they  speak  of  "  pure  " 
and  "  associated "  diphtheria ;  meaning  by 
"  pure  "  cases  those  in  which  a  pure  cultivation 
of  the  specific  organism  is  obtained  from  the 
exudation,  and  by  "  associated  "  cases  those  in 
which  the  diphtheria  bacilli  are  associated  in  the 
cultivation  with  a  large  number  of  other  bacteria. 
While  the  writer  shares  this  view  in  so  far  as  to 
agree  that  in  some  cases  certain  of  the  com- 
plications mentioned  can  be  attributed  to  the 
associated  organisms,  he  cannot  subscribe  to  the 
belief  that  they  are  all  so  caused  ;  nor  is  he  of 
the  opinion  that  the  "  associated  "  is  necessarily 
graver  than  the  "pure"  form.  In  his  ex- 
perience the  clinical  results  of  the  antitoxin 
treatment  are  quite  against  this  view.  By 
merely  examining  a  growth  on  serum  or  a  slide 
under  the  microscope  no  knowledge  is  to  be 
gained  as  to  the  severity  of  any  given  case. 

Diagnosis. — Since  in  faucial  diphtheria  in  its 
earliest  stage,  and  in  many  cases  at  a  later 
period  also,  the  exudation  is  slight  and  not 
membranous,  and  constitutional  symptoms  may 
be  absent,  it  is  easy  to  understand  how  difficidt 
it  is  to  distinguish  the  disease  from  other  forms 
of  sore  throat,  more  especially  simple  and 
follicular  tonsillitis.  Every  case  of  this  kind 
should  indeed  be  regarded  w'ith  suspicion,  and 
forthwith  isolated  and  injected  with  antitoxin. 
A  bacteriological  examination  should  at  the 
same  time  be  made,  and  in  the  absence  of  any 
definite  clinical  symptoms  the  diagnosis  should 
rest  upon  the  result  of  this  examination.  It 
should,  however,  be  borne  in  mind  that  one 
negative  result  is  not  sufficient  upon  which  to 
pronounce  an  opinion  that  the  case  is  not  one 
of  diphtheria.  Of  the  two  forms  of  tonsillitis 
above  mentioned  diphtheria  assumes  the  simple 
more  often  than  the  follicular.  Besides  these 
the  affections  most  commonly  taken  for  diph- 
theria are  simple  ulceration  of  the  tonsil, 
catarrhal  inflammation  of  the  fauces,  and  scarlet 
fever  with  angina.  The  very  existence  of 
ulceration  (unless  very  superficial)  is  against 
diphtheria.  In  catarrhal  sore  throat  the  tonsils 
and  the  whole  of  the  mucous  membrane  of  the 
fauces  are  slightly  swollen,  and  at  first  dry. 
Later  there  is  an  excess  of  mucous  secretion. 


Often  the  inflammation  extends  to  the  nasal 
passages  (producing  a  discharge  at  first  thin 
and  watery,  afterwards  muco-purulent),  larynx, 
and  trachea  (giving  rise  to  hoarse  cough  and 
pain  in  the  chest,  rarely  to  urgent  dyspnoea). 
There  may  be  slight  pyrexia,  and  the  patient 
feels  chilly  and  out  of  sorts.  The  condition  is 
not  infrequently  met  with  in  influenza. 

Scarlet  fever  is  often  diagnosed  as  diphtheria; 
much  less  often  is  the  latter  affection  mistaken 
for  the  former.  The  error  arises,  firstly, 
through  the  observer  being  unavoidably  com- 
pelled to  make  a  diagnosis  before  the  appear- 
ance of  the  rash  ;  secondly,  through  the  omission 
to  look  for  a  rash ;  and,  thirdly,  through  the 
absence  of  a  rash.  The  onset  of  scarlet  fever  is 
usually  accompanied  by  vomiting,  which  is  not 
the  rule  in  diphtheria.  A  high  temperature, 
delirium,  and  marked  swelling,  with  vivid  red- 
ness of  the  fauces  generally,  are  in  favour  of 
scarlet  fever.  But  it  is  often  impossible  to  dis- 
tinguish a  mild  case  of  scarlet  fever  before  the 
appearance  of  the  rash  from  one  of  diphtheria. 
The  rash  may  be  absent  or  insignificant  and 
transient  not  only  in  very  slight  cases  of 
scarlet  fever,  but  in  a  few  seTere  cases  with 
serious  angina.  These  cases  are  a  source  of 
much  trouble  in  diagnosis,  for  not  infrequently 
there  is  thick  pviltaceous  or  even  membranous 
exudation  upon  the  fauces.  In  such  cases  the 
diagnosis  cannot  be  made  with  certainty  till  a 
late  period,  when  the  exudation  has  cleared  off, 
leaving  behind  deep  or  extensive  idceration,  or 
until  the  characteristic  desquamation  has  com- 
menced. Anything  beyond  superficial  ulceration 
is  uncommon  in  diphtheria.  In  the  cases  of 
scarlet  fever  to  which  we  are  referring,  suspicion 
is  often  roused  before  ulceration  or  gangrene 
has  occurred  by  the  irregular  but  continuous 
pyrexia  (often  with  delirium),  the  persistence  of 
the  exudation  (the  more  remarkable  if  antitoxin 
has  been  administered  imder  the  supposition  of 
diphtheria),  and  the  rapid  emaciation  of  the 
patient.  The  larynx  is  rarely  affected  in  scarlet 
fever ;  when  this  event  does  happen  it  is  either 
secondary  to  intense  cervical  cellulitis,  or  it 
occurs  later  in  cases  where  there  is  extensive 
and  spi'eading  faucial  ulceration. 

The  writer  has  also  known  diphtheria  to  be 
mistaken  for  the  following  conditions: — Ery- 
sipelas faucium,  quinsy,  enteric  fever,  mumps, 
ulcerative  stomatitis,  thrush,  syphilis  (usuallj^ 
tertiary  iilceration),  tuberculous  ulceration  of 
the  fauces,  herpes  of  the  palate,  phageda^na  of 
the  fauces  (a  rare  disease),  and  not  seldom, 
especially  in  infants,  dried  mucus  and  clotted 
milk  adhering  to  the  fauces.  With  respect  to 
erysipelas  faucium  and  quinsy  the  mistake  is 
usually  caused  by  the  presence  of  exudation 
having  the  appearance  of  membrane.  But  in 
each  of  these  diseases  the  initial  shivering,  higii 
temperature,  delirium,  full  and  bounding  pulse 
and  intense  swelling,  brawny  in  the  case  of 
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erysipelas,  followed  \>y  suppuration  in  (|uinsy, 
constitute  a  firoup  of  symptoms  very  different 
from  those  of  diphtheria.  In  ente7-ic  fever  the 
error  is  usually  made  in  cases  ushered  in  with 
tonsillitis,  but  it  may  be  due  to  mistaking  in- 
spissated mucus,  clotted  milk,  etc.,  for  membrane. 
In  some  rare  cases  of  imimj^s  the  cervical  glands 
only  are  inflamed,  and  not  the  salivary  glands ; 
but  in  this  disease  the  fauces  are  unaffected. 
Careful  attention  to  the  e.xact  nature  of  the 
local  lesions  will  prevent  mistakes  in  the  other 
diseases  mentioned  above.  It  has  been  in- 
cidentally stated  that  false  membrane  may  be 
present  in  other  diseases  besides  diphtheria  {e.g. 
scarlet  fever).  It  is  known  also  that  local  irri- 
tation of  a  mucous  surface  by  certain  chemicals 
and  by  steam  may  excite  a  meml)ranous  in- 
flammation. Other  micro-organisms  than  the 
diphtheria  bacillus  may  produce  a  similar  result. 
Hut  without  careful  bacteriological  examinations 
it  is  impossil)le  to  distinguish  these  conditions, 
and,  apart  from  such  examinations,  it  is 
prudent  to  consider  all  membranous  inflamma- 
tion of  the  fauces  to  be  diphtherial.  The  same 
remark  is  true  of  membranous  laryngitis.  In 
most  cases  of  laryngeal  diphtheria  there  is  no 
difficulty  with  regard  to  diagnosis,  since  it 
follows  or  accompanies  the  faucial  form  of  the 
disease.  But  wlien  the  aftectiou  commences  in 
the  larynx,  or  the  faucial  lesion  is  slight  and 
transient,  it  is  not  easy  to  distinguish  diphtherial 
croup  from  croup  due  to  other  causes.  In 
some  patients  it  is  possible  to  obtain  a  view  of 
the  larynx  with  the  laryngoscope.  But  this 
means  is  not  always  available,  and  it  is  useful 
to  know  that  in  most  children  the  epiglottis  can 
be  brought  into  direct  view  for  a  moment  by 
depressing  the  posterior  part  of  the  tongue  ;  as 
the  epiglottis  is  often  affected  in  laryngeal 
diphtheria,  membrane  may  in  some  instances  be 
thus  observed  upon  its  tip  or  anterior  surface. 
In  other  cases  membrane  may  be  coughed  up. 
In  all  doul)tful  cases  a  bacteriological  examina- 
tion should  be  made,  a  scraping  of  the  mucous 
membrane  being  taken  as  near  the  larynx  as 
possible.  Any  affections  causing  laryngeal  ob- 
struction may  be  mistaken  for  diphtheria.  But 
simple  laryngitis,  membranous  laryngitis,  and 
swellings  external  to  the  larynx  give  rise  to 
most  trouble  in  this  respect.  Of  the  latter,  those 
which  by  bulging  over  the  laryngeal  orifice 
impede  respiration  are  the  most  common, 
namely,  in  children  (in  whom  the  question  of 
diagnosis  from  diphtheria  chiefly  arises),  post- 
phaiyngeal  abscess,  growths,  and  excessive 
hypertrophy  of  the  tonsils.  A  careful  local 
examination  will  usually  clear  up  the  case. 
Less  conniionly  cases  of  a  foreign  body  in  the 
lar^-nx,  laryngismus  stridulus,  and  ulceration  of 
the  larynx  (especially  the  simple  and  tlie  tuber- 
culous) are  wrongly  diagnosed  as  diphtheria, 
while  still  more  rarely  croup  due  to  paralysis  of 
the  abductors  of  the  vocal  cords,  intra-larj-ngeal 
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growths,  or  oedema  glottidis  are  thus  mistaken. 
The  history  of  a  doubtful  case  should  be  carefully 
gone  into  ;  it  will  be  observed  that  many  of  the 
diseases  irientioned  above  run  a  course  which  is 
chronic  compared  with  the  duj-ation  of  a  case  of 
diphtheria.  It  should  be  remembered  that 
laryngitis  maybe  the  first  symptom  of  an  attack 
of  measles.  There  is  then  usually  a  high  tem- 
perature and  frequent  coughing  and  sneezing, 
with  sometimes  conjunctivitis  and  coryza. 

The  diagnosis  of  nasal  diphtheria  must  often 
depend  upon  a  bacteriological  examination,  since 
in  many  cases  there  is  an  absence  of  membrane. 
^'ulval  diphtheria  may  be  simulated  by  erysipelas 
and  noma  vulvtc. 

Diphtherial  paralysis  in  eases  where  the 
primary  sore  throat  lias  been  slight  or  over- 
looked may  be  mistaken  for  some  other  form 
of  peripheral  nerve  degeneration  or  neuritis, 
locomotor  ataxia,  or  cerebellar  tumour.  But 
in  the  paralysis  following  diphtheria  the  soft 
palate  is  nearly  always,  and  ciliary  muscles  are 
frequently  affected,  there  is  rarely  vomiting 
(apart  from  cardiac  complications),  and  there 
is  never  optic  neuritis  or  atrophy.  On  the 
other  hand  there  is  often  some  disturbance  of 
the  cardiac  and  respiratory  rhythm. 

Prognosis. — The  most  important  factors  in 
prognosis  are  the  age  of  the  patient,  the  locality 
of  the  disease,  and  very  often  the  duration  of  the 
disease  before  medical  advice  has  been  sought. 

With  respect  to  age  the  younger  the  patient 
the  greater  tlie  probability  of  a  fatal  termination. 
As  to  locality  those  cases  are  most  fatal  in  which 
the  larynx  is  involved.  Cases  in  which  the  nasal 
passages  only  are  affected  are  the  least  fatal.  In 
laryngeal  diphtheria  the  gravest  apprehension  is 
to  be  entertained  in  very  j^oung  children  on  the 
one  hand  and  adults  on  the  other.  Vulval 
diphtheria  is  usually  accompanied  by  severe 
constitutional  symptoms.  In  ocular  diphtheria 
the  chief  risk  is  to  the  eyeball. 

The  previous  duration  of  the  disease  before 
medical  advice  has  been  taken  has  greater  effect 
upon  the  prognosis  in  cases  treated  with  anti- 
toxin than  in  tliose  not.  The  earlier  the  patient 
is  injected  with  serum  the  more  confidently  can 
not  only  recovery,  but  recovery  without  the 
occurrence  of  serious  complications,  especially 
paralysis,  be  anticipated.  Of  particular  symp- 
toms the  following  are  very  ominous  : — P'rcquent 
vomiting  or  retching,  a  pulse-i'ate  falling  to  below 
50  per  minute,  marked  cardiac  irregularity, 
hitmorrhages  from  mucous  membranes  and,  even 
though  few,  into  the  skin  and  subcutaneous 
tissue,  suppression  of  urine,  convulsions. 

Those  cases  in  which  there  is  extensive  and 
persistent  local  exudation,  with  niuch  albumin- 
uria, furnish  the  most  severe  cases  of  paralysis. 
The  more  widely  spread  the  paralysis,  and  the 
more  rapidly  it  becomes  generalised,  the  greater 
is  the  danger  to  life.  Affection  of  the  respira- 
tory muscles  is  especially  dangerous.    Attacks  of 
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syncope,  frequent  vomiting,  and  severe  epigastric 
pain  occurring  during  the  course  of  paralysis 
are  all  grave  symptoms.  In  non-fatal  cases  of 
paralysis  recovery  is  always  complete. 

Treatment 

By  far  the  most  satisfactory  method  is  that 
known  as  the  antitoxin  treatment,  which  we  owe 
chiefly  to  Behring  and  Kitasato.  Hence  we 
shall  deal  with  it  first.  But  before  entering 
into  details  a  few  facts  indicative  of  its  value 
■will  not  be  out  of  place. 

The  treatment  was  tried,  in  the  first  instance, 
in  Germany  in  1893  ;  but  not  until  after  lioux's 
paper  at  the  Hygienic  Congress  held  at  Buda- 
Pesth  in  September  1894  was  it  extensively 
practised  in  other  countries.  Since  that  date 
there  has  come  from  all  parts  of  the  world  an 
almost  unanimous  agreement  of  opinion  in  its 
favour.  The  results  of  the  first  series  of  cases 
treated  in  the  United  Kingdom  were  brought 
before  the  Clinical  Society  of  London  in  December 
1894  by  Dr.  Washbourn,  Mr.  Card,  and  the  writer. 
They  showed  that  the  mortality  of  the  cases  in 
the  Eastern  Hospital,  Homerton,  of  the  Metro- 
politan Asylums  Board,  was  at  once  reduced  to 
half  what  it  had  previously  been,  and  reported 
most  favourably  upon  the  treatment,  an  opinion 
which  was  fully  endorsed  by  a  Special  Committee 
of  the  Clinical  Society.  The  treatment  was  subse- 
quently introduced  into  other  hospitals,  notably 
those  of  the  Asylums  Board.  The  following 
figures  show  with  what  results  : — 


Case -Mortality  of  Diphtheria  in  the  Hos- 
pitals OP  the  Metropolitan  Asylums  Board 


Year  .... 

1S92 

1893 

1894 

1890 

1896 

1897 

1S9S 

Mortality  per  cent 

29-5 

30-4 

29-2 

22-5 

21-2 

17-fi 

15-5 

Percentage  of  cases  ■> 
treated  with  antitoxin/ 

06-2 

80-2 

81-4 

That  these  results  are  not  accidental  may  be 
shown  in  more  than  one  way.  For  instance,  in 
London,  up  to  the  end  of  1897  at  any  rate, 
antitoxin  was  used  but  little  outside  the  Asylums 
Board  Hospitals.  Consequently  there  was  very 
little  lowering  of  the  mortality  of  cases  not 
admitted  to  those  Hospitals.  Again,  there  has 
been  a  very  marked  improvement  in  the  laryn- 
geal cases,  among  which  the  number  included 
merely  upon  bacteriological  evidence  is  very 
small.  The  writer  has  elsewhere  shown  that 
whereas  in  the  pre-antitoxin  days  there  was  small 
expectation  of  saving  more  than  29  per  cent  of 
the  tracheotomies,  with  antitoxin  recovery  is  to 
be  looked  for  in  no  fewer  than  -53  per  cent.  A 
similar  improvement  has  taken  place  with  respect 
to  the  cases  not  operated  upon.  Clinically  the 
beneficial  results  of  antitoxin  appear  as  follows  : 
the  exudation  does  not  spread  or  re-form,  that 


which  is  already  present  clears  off  more  quickly 
than  ill  the  cases  not  submitted  to  antitoxin, 
and  the  foul  nasal  discharge  rapidly  dries  up. 
Consequently  the  patient  is  enabled  to  breathe 
and  swallow  with  comfort,  and  his  general  con- 
dition improves.  The  cervical  adenitis  and 
cellulitis  subside,  and  the  temperature  and 
pulse-rate  fall.  It  is  rare  for  the  larynx  to 
become  invaded  after  antitoxin  has  been  injected, 
so  that  extension  of  membrane  to  the  lungs  is 
very  much  less  common  than  it  used  to  be. 
Fatal  broncho-pneumonia  is  also  less  frequent. 
Lastly,  in  cases  treated  early,  on  the  first  or 
second  day,  paralysis  is  much  less  likely  to 
follow  than  in  cases  treated  later  or  without 
antitoxin. 

Basis  of  the  Antitoxic  Treatment. — The  anti- 
toxic treatment  is  based  upon  the  following  facts  : 
It  has  been  experimentally  proved  in  a  general 
way  that  the  blood-serum  of  an  animal  immunised 
against  a  certain  micro-organism  and  its  toxin 
has  the  remarkable  property  of  acting  as  an 
antidote  to  both  the  micro-organism  and  the 
toxin.  There  are  several  methods  of  producing 
artificial  immunity.  One  of  them  consists  in 
injecting  into  an  animal  at  intervals  of  a  few 
days  gradually  increasing  doses  of  the  toxin  pro- 
duced by  the  growth  in  broth  of  the  organism 
immunity  to  which  is  sought.  After  a  time  it 
will  be  found  not  only  that  the  animal  is  able 
to  bear  without  ill  effects  the  injection  both  of 
the  living  organism  itself  and  of  its  toxin  in 
large  and  otherwise  fatal  doses,  but  also  that 
its  blood-serum  has  antidotal  properties.  If  a 
sufficient  quantity  of  the  serum  be  mixed  with 
a  fatal  dose  of  the  toxin  and  the  mixture  be  in- 
jected into  a  non-immunised  susceptible  animal, 
the  latter  will  not  suffer  from  any  of  the  ill 
effects  that  would  follow  the  injection  of  the 
toxin  alone.  The  special  application  of  these 
general  principles  has  been  rewarded  with  most 
success  in  the  case  of  diphtheria.  In  order  to 
produce  the  antidotal  or  antitoxic  serum  the 
horse  is  the  animal  selected,  partly  because  its 
size  allows  a  large  yield  of  serum,  and  partly 
because  it  bears  well  the  process  of  immunisa- 
tion. The  serum  having  been  obtained,  the 
next  step  is  to  estimate  its  antitoxic  value. 

Formerly  this  was  ascertained  by  testing  the 
serum  with  broth  containing  toxin,  it  being 
assumed  that  amounts  of  different  broths  that 
were  equal  in  their  toxicity  were  also  equal  in 
their  power  of  combining  with  antitoxin  to  form 
a  harmless  compound.  But  Ehrlich  has  shown 
that  this  is  not  the  case.  He  states  tliat  all 
freshly-prepared  broths  contain  not  only  toxin, 
but  also  a  body  termed  by  him  toxone,  which, 
while  it  has  the  combining,  is  largely  wanting 
in  the  toxic  power  of  toxin.  Further,  when  the 
broth  is  kept  for  some  time,  part  of  the  toxin 
becomes  changed  into  bodies  which  have  pro- 
perties similar  to  those  possessed  by  toxone, 
and  which  are  termed  toxoids.    Hence  it  follows 
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that  not  only  do  different  l^rotlis  vary  from  one 
another,  but  also  that  the  same  broth  varies 
from  time  to  time  with  respect  to  the  relative 
proportion  of  its  toxic  and  non-toxic  combining 
powers.  The  instability  of  toxin  has  prevented 
the  production  of  a  standard  toxin  for  general 
use.  Antitoxin,  however,  is  a  much  more  stable 
body.  B}'  a  series  of  experiments  (which  he 
states  can  be  accurately  repeated)  Ehrlich  be- 
lieves he  has  succeeded  in  eliminating  the  errors 
due  to  the  varying  constitution  of  toxin-broth, 
and  has  thus  been  able  to  obtain  an  antitoxin  of 
miiform  strength.  This  antitoxin  is  now  used 
in  most  laboratories  for  testing  a  new  serum. 
It  is,  firstly,  ascertained  what  quantity  of  a 
toxin  produced  in  the  usual  way  is  neutralised 
by  one  unit  of  Ehrlich's  standard  antitoxin. 
Secondly,  it  is  determined  how  much  of  tlic 
serum,  of  which  the  antitoxic  A-alue  is  being 
tested,  will  neutralise  this  ascertained  quantity 
of  toxin.  The  definition  of  a  "  unit "  is  as 
follows  : — "  A  serum  of  which  1  c.c.  when  mixed 
with  100  times  the  fatal  dose  of  toxin  protects 
a  guinea-pig  of  about  250  grammes  weight  from 
death  within  four  days,  contains  one  unit  per 
c.c."  Park  points  out  that  in  this  definition 
toxin  nuist  be  taken  to  mean  a  toxin  "  liaving 
the  characteristics  of  toxins  in  culture  at  the 
height  of  their  toxicity." 

At  the  present  time  sera  can  be  obtained  which 
contain  as  many  as  4000  units  in  5  to  10  c.c. 

Before  we  proceed  to  discuss  the  question  of 
the  usage  of  the  serum  in  the  human  subject 
we  must  draw  attention  to  one  very  important 
point  in  the  experimental  evidence.  It  has  been 
found  that  if  an  interval  be  allowed  to  elapse 
between  the  injection  of  the  toxin,  and  subse- 
quently the  antitoxin,  into  a  susceptible  animal, 
then  the  longer  the  interval  the  less  effectual 
will  V)e  the  action  of  the  antitoxin,  and,  finally, 
tliere  comes  an  occasion  when  the  interval  has 
been  made  too  long,  and  the  antitoxin  is  injected 
too  late  to  prevent  the  lethal  effects  of  the  toxin. 
Hence  it  was  predicted  by  Behring  that  the 
success  of  the  treatment  would  be  found  to 
depend  very  largely  upon  the  earliuess  of  its 
application.  Clinical  evidence  has  amply  borne 
out  this  prediction.  The  following  figiu'es,  illus- 
trative of  this  point,  are  taken  from  the  Statistical 
Reports  of  the  Metropolitan  Asylums  Board  : — 


Day  of  disease  u])on  wliiolO 
patient  was  admitted  (1S'.)4)  ( 
or  brouglit  under  antitoxin  f 
treatment  (1S95-97)  j 

1st 

2ik1 

3rd 

4th 

5th 
.and 
later. 

Non-antitoxin  cases  \  Cases 

133 

r.3!i 

652 

5(;6 

1152 

1S04;  all  tlie  hos-  V  Deaths 

30 

14G 

192 

179 

355 

pitals                  )  Mortality 

22-5 

27-0 

29 '4 

31  -6 

30 -S 

Antitoxin      cases,  '\ 
all   the  hospitals  „ 
(1895  -  Ofi)  ;     with  1  V,"':';'^,, 
Brook  and  Easti-iii  (m    f  i:t>- 
Hospitals  only  lor  >I"rt''>'t> 
ISOT  J 

2119 
S 
3-S 

112(1 
137 
12 -1 

1313 
275 
20-9 

1332 
376 
2S-2 

2436 
7Sn 
32-0 

Further,  the  mortality  of  the  cases  of  diph- 
theria occurring  among  the  patients  convalesc- 
ing from  scarlet  fever  in  the  Asylums  Board 
Hospitals  has  been  reduced  from  an  average  of 
50  per  cent  to  5  per  cent.  Nearly  the  whole 
of  these  cases  are  brought  under  treatment  on 
the  first  or  second  day  of  their  illness. 

Unfortunately  a  very  large  proportion  of 
the  patients  admitted  to  the  Asylums  Board 
Hospitals  have  been  ill  longer  than  three  days. 
What  can  be  done  by  the  early  administration 
of  antitoxin  amongst  even  the  poorest  patients 
treated  in  their  own  homes  has  been  shown 
by  the  Department  of  Health  for  the  City  of 
Chicago.  Ill  that  city  prior  to  the  antitoxic 
periocl  the  average  case -mortality  in  hosjoital 
and  private  practice  was  about  35  per  cent. 
In  October  1895  the  Department  undertook 
to  supply  antitoxin  gratuitously  to  the  poor, 
a  medical  officer  being  sent  to  administer  it 
immediately  upon  receipt  of  tlie  notification  of 
the  case.  This  action  was  at  once  followed  by 
a  most  extraordinary  and  gratifying  fall  in  the 
case- mortality,  which  was  for  the  period  5th 
October  1895  to  31st  December  1896,  6-57  per 
cent;  for  1897,  6-93;  for  1898,  7-33;  and  for 
January  and  February  1899,  6'53. 

Details  of  Antitoxin  Treatment.  —  Inas- 
much as  in  diphtheria  the  disease  has  already 
got  a  start  of  the  remedy,  the  mortality  will 
probably  never  bo  reduced  to  zero.  But  the 
above  and  other  similar  figures  go  to  show  that 
if  antitoxic  serum  were  employed  not  later  than 
the  second  day  of  the  disease  the  case-mortality 
would  not  exceed  10  per  cent.  Therefore  the 
cardinal  rule  in  the  antitoxic  treatment  is — 
Inject  early. 

If  the  treatment  is  commenced  on  the  first 
day  the  dose  should  be  1500  units  at  least ;  it 
will  usually  be  unnecessary  to  give  more  than 
2000.  But  if  it  be  delayed,  the  amount  must 
be  increased  up  to  8000  or  10,000  units,  accord- 
ing to  the  severity  of  the  case.  It  is  advisable 
to  repeat  from  half  to  the  whole  first  dose 
within  twenty-four  hours  if  the  local  exudation 
shows  no  sign  of  resolution.  With  resjiect  to 
the  total  amount  to  be  administered,  though  as 
far  as  the  writer  knows  (and  he  has  often  in- 
jected from  30,000  to  50,000  units)  the  limit  is 
set  only  by  the  volume  of  the  serum  that  can 
with  convenience  be  injected,  yet  his  experience 
leads  him  to  say  that  little  is  to  be  gained  by 
giving  more  than  16,000  units  during  the  first 
twenty-four  hours  from  the  commencement  of 
the  treatment.  But,  again,  the  earlier  the 
treatment  is  begun,  the  less  necessity  will  there 
be  for  large  and  repeated  doses.  As  the  more 
concentrated  sera  are  more  expensive  than  the 
less  concentrated,  early  treatment  is  more 
economical. 

The  serum  is  administered  by  injection  into 
the  subcutaneous  tissue  of  the  flank  or  abdomen. 
The  skin  at  the  seat  of  injection  should  be 
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previously  washed  and  cleansed  with  some  anti- 
septic solution.  The  most  convenient  form  of 
syringe  is  Roux's.  It  can  be  readily  taken  to 
pieces  and  boiled  to  render  it  aseptic ;  it  does 
not  easily  get  out  of  order,  and  it  has  an  in- 
genious device  for  tightening  up  or  loosening 
the  india-rubber  plunger.  In  this  country  it  is 
unnecessary  to  have  the  glass  barrel  or  the 
piston-rod  graduated,  since  the  serum  is  given 
by  the  unit,  and  not  by  the  cubic  centimetre  or 
minim.  The  needle  is  connected  to  the  nozzle 
of  the  syringe  by  a  piece  of  rubber  tubing. 
Care  should  be  taken  not  to  inject  air  with  the 
serum.  All  the  parts  of  the  syringe  should  be 
boiled  immediately  before  use.  After  the  injec- 
tion the  small  puncture  made  in  the  skin  should 
be  sealed  with  collodion.  For  cleansing  the 
syringe  after  use  cold  water  should  be  employed, 
for  if  the  syringe  be  plunged  into  hot  water  the 
needle,  tube,  and  nozzle  will  become  blocked 
with  coagulated  serum,  the  removal  of  which 
will  give  much  trouble. 

After-effects.^  —  There  are  certain  effects  due 
to  the  serum  with  which  it  is  necessary  to  be 
acquainted.  The  most  common  are  erythe- 
matous rashes,  iniiammation  of  or  about  joints, 
and  abscess  at  the  seat  of  injection.  Rashes  occur 
in  from  30  to  45  per  cent  of  the  cases.  The 
most  frequent  are  erythema  multiforme  and 
urticaria.  The  rash  usually  appears  seven  to 
twelve  days  after  the  injection,  but  it  may  come 
out  as  early  as  the  first  day  or  as  late  as  the 
third  week.  In  many  cases  there  are  also 
febrile  symptoms.  The  rash  often  commences 
at  the  seat  of  injection  ;  its  duration  varies  from 
a  few  hours  to  several  days.  Arthritis  and 
periarthritis  occur  in  about  6  per  cent  of  the 
cases.  They  come  on  about  the  same  time  as 
the  rash.  The  knees,  hips,  shoulders,  elbows, 
and  wrists  are  most  often  affected,  but  any  of  the 
joints  may  be  involved.  The  arthritis  lasts 
from  one  to  four  days.  It  is  usually  accom- 
panied by  one  of  the  rashes  above  mentioned 
and  pyrexia.  Peri-  or  endocarditis  does  not 
occiu".  In  most  cases  there  is  no  swelling  of 
the  joints,  and  pain  is  the  only  symptom.  Very 
often  the  pain  is  more  in  the  large  fascife  and 
tendons  than  the  joints.  An  abscess  at  the  site 
of  injection  usually  means  that  the  technique  of 
administration  has  been  faultily  performed,  pro- 
vided that  the  serum  be  sterile,  as  it  should  be. 
But  possibly  in  some  instances  of  mixed  infec- 
tion {e.g.  diphtheria  and  scarlet  fever)  the 
presence  of  septic  micro-organisms  in  the  blood 
determines  the  local  suppuration.  In  very  rare 
cases  other  sequelfe  have  been  met  with  ;  cedema 
of  the  scrotum  with  or  without  slight  orchitis ; 
and  rigors,  pyrexia,  rapid  pulse,  and  prostration 
coming  on  immediately  after  an  injection,  some- 
times with  a  rash.  The  cases  of  rigors,  etc., 
observed  by  the  writer  have  all  occurred  in 
patients  treated  a  second  time  with  antitoxin  in 
^  See  "Drug  Eruptions." 


a  relapse  or  second  attack  of  diphtheria.  The 
rashes  and  joint-pains,  but  not  the  abscesses 
(which  are  caused  by  cocci),  are  due  to  the 
serum,  and  not  to  the  antitoxic  principle  in  it, 
for  they  can  be  produced  by  the  injection  of  the 
serum  of  a  normal  non-immunised  horse.  Their 
occurrence  is  determined  partly  by  the  idiosyn- 
crasy of  the  patient,  but  mostly  by  that  of  the 
horse  from  which  the  serum  has  been  obtained, 
for  the  frequency  varies  with  different  sera. 
Generally  speaking,  however,  the  larger  the 
volume  of  serum  injected  the  more  likely  is  a 
rash  or  arthritis  to  occur.  Therefore  with  con- 
centi'ated  sera  these  troubles  are  usually  at  their 
minimum.  In  most  of  the  cases  they  are  trivial. 
It  is  possible  that  the  serum  also  produces 
transient  albuminuria,  but  it  does  not  cause 
nephritis  or  suppression  of  urine.  The  writer 
has  indeed  on  several  occasions  injected  serum 
into  patients,  the  subjects  of  acute  or  chronic 
nephritis,  without  any  ill  effects. 

Serum  will  remain  efficient  for  several  months, 
but  it  is  advisable  not  to  keep  it  for  more  than 
a  few  weeks,  as  there  is  reason  to  believe  that 
in  some  instances  the  antitoxic  value  becomes 
lowered.  It  should  be  kept  in  a  cool  and  dark 
place.  Never  keep  a  bottle  of  serum  which  has 
been  uncorked. 

Local  Treatment. — In  addition  to  antitoxin 
local  treatment  is  advisable  in  most  cases,  in 
order  to  remove  the  exudation  and  render  clear 
the  obstructed  faucial  and  nasal  passages.  For 
this  purpose  the  affected  regions  should  be 
frequently  flushed  out  with  warm  water,  or  a 
saturated  solution  of  boracic  acid,  or  the  follow- 
ing solution ;  Sodii  bicarb.  3j-)  sodii  bibor.  oj-j 
sodii  chlorid.  5ss.,  potassii  chlorat.  3ss.,  tinct. 
lavand.  comp.  7>j-,  aq.  ad  Oj.  The  flushing  out 
is  best  accomplished  by  means  of  a  Higginson's 
or  a  ball  syringe.  But  if,  as  is  often  the  case, 
the  child  violently  resists  all  attempts  at  local 
irrigation,  it  is  advisable  not  to  persist,  for  such 
attempts  only  exhaust  the  patient  and  do  more 
harm  than  good.  The  use  of  solutions  contain- 
ing such  agents  as  chlorine,  sulphurous  or 
carbolic  acid,  which  act  as  irritants  to  the 
mucous  membranes,  are,  in  the  writer's  opinion, 
undesirable,  except  in  very  foul  and  septic  cases. 

The  best  local  treatment  for  ocular,  vulval, 
and  cutaneous  diphtheria  is  frequent  irrigations 
and  warm  fomentations  of  boracic  acid  solution. 

When  laryngeal  symptoms  arise,  the  patient 
should  be  placed  in  a  room,  or,  if  in  a  ward,  a 
tent,  in  which  the  air  is  kept  saturated  with  the 
warm  vapour  of  water  by  a  steam-kettle.  In 
many  cases  the  symptoms  will,  under  the  anti- 
toxin treatment,  subside  without  any  question 
of  operative  interference  arising.  But  should 
there  be  cyanosis,  restlessness,  much  recession 
of  the  chest-walls  (which  leads  to  pulmonary 
collapse),  or  frequently  recurring  acute  attacks 
of  dyspnoea,  relief  must  be  afforded  by  intuba- 
tion or  tracheotomy. 
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Intubation  and  Trachcotomi/. — In  this  country 
intubation  in  diphtheria  has  never  attained  to 
tlie  favour  that  has  been  accorded  it  in  the 
United  States  and  on  the  Continent,  where  since 
the  introduction  of  the  antitoxin  treatment  it 
has  almost  superseded  tracheotom3^    This  dififer- 
ence  in  practice  is  very  largely  due,  in  the 
writer's  opinion,  partly  to  the  fact  that  abroad 
many  cases  are  intubated  which  here  are  not 
operated  upon  in  any  way,  and  indeed  recover 
without  any  need  for  operation,  and  partly  to 
the  fact  that  the  patients  are  brought  under 
the  antitoxin  treatment  at  an  earlier  stage  of 
the  disease  than  in  this  country.    The  advan- 
tages urged  on  behalf  of  intubation  are  that  a 
cutting  operation  is  avoided,  together  with  all 
the  risks  of  tracheotomy  (emphysema,  hfemor- 
rhage,  bi'oncho-pneumonia,  etc.);  that  no  anjcs- 
thetic  is  reipiired  ;  that  especially  if  repeated  it 
acts  mechanically  in  clearing  out  the  larynx  by 
the  removal  of  membrane,  and  that  its  results 
are  more  successful  tiian  those  of  tracheotomy. 
The  probable  cause  of  the  last  statement  is 
alluded  to  above.    On  the  other  hand,  an  in- 
tubated child  must  never  be  left  out  of  immedi- 
ate reach  of  a  medical  man  ;  the  tube  may  be 
suddenly  coughed  out,  and  the  urgent  symptoms 
of  obstruction  recur ;  or  the  tube  may  become 
blocked  while  in  the  larynx.     The  nurse  is 
usually  (juite  helpless  should  either  of  these 
events  happen.    The  tube  sometimes  sets  up 
ulceration  of  the  larynx.    Bungling  and  forcible 
attempts  to  introduce  the  tube  will  damage  the 
larynx,  and  cause  false  passages.     The  writer 
has  seen  all  these  accidents  except  the  last. 
AVith  respect  to  difHculty  in  execution  there  is 
little,  if  anj',  diiTerence  between  intubation  and 
tracheotomy.     The  writer's    experience  leads 
him  to  formulate  the  following  propositions  : — 
In  a  considerable  proportion  of  cases  intubation 
is  either  inadmissible  or  inexpedient.     It  is 
admissiV)le  in  two  classes  of  case — those  in  which 
the  patients,  when  brought  for  treatment,  are 
in  extremis  from  suffocation,  and  those  where 
there  is  very  abundant  faucial  membrane.  It 
is  inexpedient  in  toxic  cases  in  which  there  is 
little  or  no  hope  of   the  patient's  recovery. 
Here  tracheotomy  should  be  performed  to  ease 
the  patient's  last  moments.    Otherwise  intuba- 
tion should  be  practised.    The  intubation  tube 
should  be  taken  out  at  the  end  of  two  days. 
If  it  has  then  to  be  replaced  it  should  be  taken 
out  at  the  end  of  another  two  days,  and  if 
necessary  again  replaced.    If,  at  the  end  of  two 
more  days,  withdrawal  of  the  tube  still  leaves 
the  patient  in  distress,  it  is  best  to  tracheo- 
tomise.    In  cases  where  the  tube  is  repeatedly 
coughed  out  it  is  not  advisable  to  intubate 
more  than  six  or  seven  times.    Lastly,  if  there 
is  evidence  of  extension  of  membrane  below  the 
larynx,  tracheotomy  is  to  be  preferred  to  in- 
tubation.    It  is  stated  by  some  writers  that 
membrane  is  coughed  up  through  the  intubation 


tube,  but  tiie  writer  has  never  met  with  such 
a  case.  None  of  the  cases  he  has  had  under 
observation,  in  •which  there  was  membrane 
below  the  larynx,  have  done  well  with  intuba- 
tion, but  have  come  sooner  or  later  to  tracheo- 
tomy. In  private  practice  tracheotomy  is 
certainly  to  be  preferred  to  intubation  ;  and  the 
operation  should  be  resorted  to  earlier  than  in 
hospital  practice,  where  both  operator  and  in- 
struments are  at  hand  for  any  emergency.  For 
the  details  of  the  two  operations,  etc.,  the  reader 
is  referred  to  the  articles  dealing  with  them. 
(See  "  Intubation,"  "  Tracheotomy.") 

General,  Dietetic,  and  Medicinal  Treatment. — 
During  the  acute  stage  of  diphtheria  the  patient 
should  be  kept  at  rest  in  bed,  and  he  should 
not  be  allowed  to  get  up  for  some  days  after  the 
disappearance  of  the  local  exudation,  and  only 
then  if  the  circulation  is  normal  and  there  is  no 
sign  of  paralysis.  Cases  that  present  symptoms 
of  toxfemia  (albuminuria,  vomiting,  frequent 
and  irregular  pulse,  etc.)  require  most  careful 
watching.  Serious  and  even  fatal  attacks  of 
syncope  may  be  induced  by  allowing  a  patient 
to  get  up  and  walk  about  too  soon.  Caution 
has  to  be  exercised  in  letting  the  patient  even 
sit  up  in  bed. 

The  diet  calls  for  no  special  remark.  It 
should  be  such  as  the  patient  can  take  with 
comfort,  frequently  administered  in  small 
quantities  at  a  time.  Repeated  vomiting  at 
any  stage  of  the  disease  is  best  met  by  rectal 
feeding.  Alcohol  and  strychnine  are  useful  in 
the  late  but  not  the  early  cardiac  failure,  more 
especially  in  attacks  of  syncope.  The  antemia, 
too,  often  following  the  disease  usually  calls 
for  iron  in  some  form.  Fresh  air  and  sunshine 
are  very  necessary  for  rapid  convalescence. 

At  tlie  first  sign  of  paralysis  (nasal  voice, 
regurgitation  of  food  through  the  nose,  etc.)  the 
patient,  if  up,  should  be  again  confined  to  bed. 
If  after  a  week  or  ten  days  the  palsy  remains 
limited,  he  may  be  allowed  up  again,  but  should 
be  warned  against  or  prevented  from  exerting 
himself.  Any  advance  of  the  paralysis  is  an 
indication  for  further  rest.  In  fact,  complete 
rest  is  essential  in  all  cases  where  the  palsy  is 
at  all  widely  spread.  In  such  cases  all  excite- 
ment {e.g.  visits  from  relations  and  friends) 
should  as  far  as  possible  be  avoided.  When  the 
respiratory  muscles  are  affected  the  foot  of  the 
bed  should  be  raised  to  allow  the  bronchial 
secretion  to  escape  into  the  mouth,  and  to 
prevent  the  saliva  trickling  through  the  larynx 
into  tlie  bronchi,  otherwise  the  lungs  become 
blocked  to  such  a  degree  as  to  lead  to  a  fatal 
result.  Extract  of  belladonna,  \  grain  every 
three  or  four  hours,  is  recommended  in  order  to 
diminish  the  amount  of  these  secretions.  A 
cough  din-ing  swallowing  is  always  an  indication 
to  administer  nourishment  by  means  of  a  tube 
passed  through  the  nose  into  the  stomach. 

Isolationand Disinfection. — The  patient  suffer- 
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ing  from  diphtlieria  should  be  isolated.  If  he 
is  kept  at  home  all  precautions  should  be  taken 
to  prevent  the  transmission  of  infection  to  others. 
As  a  rule,  he  should  be  kept  in  isolation  for  at 
least  four  weeks  from  the  commencement  of  the 
illness.  In  the  case  of  children  the  writer 
prefers  isolation  of  at  least  six  weeks.  Even 
then  they  should  not  be  allowed  to  mingle  with 
healthy  children  at  the  end  of  that  time  if 
there  is  any  discharge  from  the  nose  or  inflam- 
matory condition  of  the  fauces.  The  so-called 
"  return  "  cases  are  not  so  common  in  connection 
with  this  disease  as  with  scarlet  fever.  It  has 
been  stated  by  Park  and  others  that  as  a  rule 
the  diphtheria  bacilli  are  absent  from  the  fauces 
three  weeks  after  the  disappearance  of  the 
exudation.  But  in  the  writer's  experience  cases 
have  not  infrequently  occurred  in  which  the 
organism  has  been  present  in  a  virulent  form 
for  several  weeks  or  months  after  an  attack  of 
diphtheria,  and  that  in  spite  of  local  antiseptic 
treatment.  The  question  arises  whether  such 
a  patient  is  to  be  kept  isolated  as  long  as  the 
bacilli  are  present.  On  this  point  the  writer 
can  only  say  that  he  has  not  detained  in 
hospital  such  cases  for  a  longer  period  than 
three  months,  and  some  even  for  a  shorter 
time ;  and  to  the  best  of  his  knowledge  no 
secondary  or  "  return  "  cases  have  been  caused 
by  such  patients  after  their  discharge.  At  the 
same  time  in  letting  such  patients  out  of  isola- 
tion it  is  advisable  to  impress  upon  the  parents 
or  friends  the  wisdom  of  keeping  the  recovered 
patient  as  far  as  possible  to  himself  with  respect 
to  other  children  {e.g.  not  sleep  with  children, 
kiss  them,  etc.),  and  to  be  on  the  look-out  for 
any  recrudescence  of  sore  throat. 

Prophylaxis. — Another  question  which  arises 
iu  the  prophylaxis  of  diphtheria  is :  Should 
antitoxin  be  employed  as  a  preventive  agent 
As  a  rule  the  writer  would  answer,  No.  The 
prophylactic  power  of  antitoxin  does  not  last 
for  more  than  three  weeks,  if  so  long.  But 
there  are  a  few  well -reported  and  authentic 
instances  where  a  case  of  diphtheria  having 
occurred  in  an  institution  for  children  (hospital, 
school,  etc.),  and  other  cases  having  followed  at 
intervals,  the  outbreak  has  been  cut  short 
apparently  by  submitting  the  remaining  children 
to  the  injection  of  antitoxin.  Therefore  in 
special  instances  this  measure  is  worth  a  trial. 
It  is  not  necessary  when  injecting  antitoxin  as  a 
prophylactic  to  give  more  than  600  units. 

Diphthongria  or  Dipthonia.— 

The  production  of  two  notes  of  different  pitch, 
a  form  of  vocal  disturbance  met  with  in  some 
morbid  states  of  the  vocal  cords.  See  Larynx, 
Benign  Growths  of  {Clinical  Features). 

DiplaCUSiS. — An  incorrect  hearing,  two 
tones  being  heard  when  one  only  is  produced. 
See  Auditory  Nerve  and  Labyrinth  {General 
Diagnosis) ;   Ear,  Middle,  Chronic  Non-Sup- 


PURATIVE  Disease  {Hypertrophic  Catarrh,  Bis- 
harmonic  Diplacusis). 

Dipleg'iaa — Paralysis  of  corresponding 
parts  on  both  sides  of  the  body,  e.g.  of  both 
legs,  of  both  arms,  or  of  both  sides  of  the  face. 
See  Paralysis  {Cerebral  Diplegia).  See  also 
Mental  Deficiency  {Accidental,  Acquired,  Trau- 
matic). 

D  0  p  I  e  U  ral .  —  Bilateral  (Gr.  St's,  double  ; 
TrXivpov,  the  side). 

DiplOCephaluS.    See  Dicephalus. 

DiplOCOCCUS. — A  double  micrococcus  or 
a  pair  of  micrococci  joined  together  as  a  dumb- 
bell-shaped organism,  such  as  the  D.  intra- 
cellularis  meningitidis,  the  D.  albicans  amplus, 
etc.  See  Acne  {Acne  Vulgaris,  Micro-Organisms) ; 
Meningitis,  Epidemic  Cbrbbro- Spinal  {Bac- 
teriology) ;  Nose,  Accessory  Sinuses,  Inflam- 
mation {Bacteriology,  Diplococcus  Pneumoniae)  ; 
Suppuration  {Etiology,  Diplococcus  Pneumonia;) ; 
Tuberculosis  {Mixed  Infection  in). 

DipiOCOria* — Double  pupil,  e.g.  that  due 
to  subdivision  of  the  pupil  by  a  band  of  per- 
sistent pupillary  membrane ;  polycoria. 

Diploe. — The  cancellated  substance  found 
between  the  inner  and  outer  tables  of  compact 
tissue  of  the  bones  of  the  cranium ;  it  contains 
thin-walled,  branching,  valveless  veins ;  and  it 
is  absent  in  the  orbital  plates  of  the  frontal  and 
the  cribriform  plate  of  the  ethmoid  bone. 

DiplOgrenesiS.  —  The  formation  of  a 
double  monster  or  polysomatous  teraton  ;  diplo- 
teratology. 

DipSoma.  —  A  document  granted  by  a 
university  or  college,  "  testifying  to  a  degree 
taken  by  a  person,  and  conferring  vipon  him  the 
rights  and  privileges  of  such  a  degree,"  e.g.  to 
practise  medicine.  "  The  granting  of  diplomas 
by  universities  or  other  learned  bodies  proceeds 
on  the  supposition  that  the  public  require  some 
assistance  to  their  judgment  in  the  choice  of 
professional  services,  and  that  such  an  official 
scrutiny  into  the  qualifications  of  practitioners 
is  a  useful  security  against  the  imposture  or  in- 
competency of  mere  pretenders  to  skill  "  (Illustr. 
quot.  in  Murray's  New  English  Dictionary). 

Dipiomyelia. — A  double  condition,  due 
to  antenatal  causes,  of  the  spinal  cord ;  dia- 
stematorayelia. 

Diplopia. — The  seeing  of  single  objects 
as  double ;  double  vision ;  it  may  be  binocular, 
disappearing  when  one  eye  is  shut,  or  (rarely) 
uniocular  or  monocular  ;  when  it  is  binocular  it 
may  be  homonymous  (the  position  of  the  double 
images  corresponding  to  the  position  of  the 
eyes),  or  heteronymous  or   crossed  (the  left 
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image  coii-e«ponding  to  the  right  eye,  and  the 
right  image  to  the  left  eye) ;  a  common  cause 
is  squint.  See  Hysteria  [Ocular  Symjitoms) ; 
Lacrimal  Apparatus  (Diseases  of  GlnnJ,  Chronic 
Adenitis);  Myasthexia  Gravis  [Symptomato- 
loij;/);  Nose,  Accessory  Sinuses,  Imflammation 
{Diajinosis,  Eye-Sijmpto>iis) ;  Ocular  Muscles, 
Affections  (Para/i/sis) ;  Strabismus;  Syphilis 
[Tertiary,  Eye  -  Symptoms) ;  Thyroid  Gland, 
Medical  [Exophthalmic  Goitre,  Symptoms). 

DiplOSOmuS.  —  A  double  monster  or 
united  twins  in  wliicli  tliere  are  two  bodies,  the 
heads  being  more  or  less  fused. 

DipioteratolOgfy.  —  Tlie  science  of 
double  monsters,  their  characters,  classification, 
and  mode  of  production. 

DiproSOpuS. — The  teratological  condi- 
tion in  whicli  tliere  are  two  faces,  moi'e  or  less 
fused  into  one  ;  there  may  be  four  eyes,  or 
three  (one  of  which  is  a  fused  double  eye),  or 
two,  and  four  ears  or  three. 

DipSesiS. — Excessive  thirst  (Gr.  Sti/'aw,  I 
thirst). 

Dipsomania. 

Symptoms    .       .       .       .       .       .  401 

Nature  and  Pathology      .       .       .  402 

Diagnosis  and  Etiology     .       .       .  402 

Treatment  ......  40.3 

See  also  Alcoholic  Insanity  [Defiiution) ; 
Hy'pnotism  [Therapeutic  Uses,  Di2}somania) ; 
Insanity,  Nature  and  Symptoms  [Imptdse  and 
Obsession,  Dipsomania). 

Definition.  —  Dipsomania  is  an  elaborate 
idiosj'ncrasy  towards  alcohol  with  occasional 
paroxysmal  and  irresistible  impulses  to  drink 
excessively. 

Symptoms. — Dipsomania  is,  ^;a)'  excellence,  the 
alcoholic  disease  of  good  people.  Both  men  and 
women  are  the  victims  of  it,  but  women  less 
frequently.  The  idiosyncrasy  which  it  betokens 
is  a  congenital  ineipiililjrium,  and  occurs  gener- 
ally, but  not  always,  in  obviously  neurotic  sub- 
jects. The  paroxysmal  phase  usually  develops 
for  the  first  time  in  the  second  half  of  adoles- 
cence, but  may  occur  any  time  after  the  patient 
has  tasted  alcohol  and  has  discovered  his  sus- 
ceptibility to  it.  True  dipsomania  is  compara- 
tively rare. 

One  cannot  insist  too  strongly  upon  the  fact 
that  dipsomania  is  not  the  development  of  an 
alcoholic  habit.  It  is  much  more  truly  the 
exact  opposite — an  abrupt  and  occasional  depar- 
ture from  habit.  We  have  to  suppose — though 
we  cannot  always  obtain  evidence  of  it — that 
the  patient,  on  having  tasted  alcohol,  has  been 
aware  of  an  excessive  and  peculiar  reaction  to 
it.  Not  that  he  has  become  rapidly  intoxicated, 
or  even  that  anything  which  an  onlooker  might 
observe  has  occurred,  but  that  the  patient  has 
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discovered  in  alcohol  a  source  of  acute,  expansive 
pleasure.  If  he  be  a  very  strong  man,  the 
paroxysmal  impulse  may  be  indefinitely  post- 
poned. In  my  opinion  there  are  quite  a  number 
of  patients  in  whom  the  disease  never  becomes 
actual.  They  carefully  avoid  what  is  to  them 
a  very  dangerous  indulgence.  More  frequently, 
however,  the  patient  does  not  deny  himself  so 
strictly,  and  occasional  deliberate  indulgences 
strengthen,  in  his  mind,  the  impression  of 
delight  in  drinking.  Some  cases  have  been 
described  in  which,  almost  from  the  first,  there 
was  no  effective  check  upon  drinking ;  but  the 
usual  thing  is  for  the  patient  to  resist  his  vice 
successfully  for  a  considerable  period.  Sooner 
or  later,  however,  in  typical  cases,  the  paroxj^smal 
phase  occurs — a  quite  unique  and  unmistakable 
development.  The  usual  clinical  picture  is  as 
follows : — 

On  some  occasion  of  fatigue — towards  the  end 
of  a  busy  season,  under  the  depression  of  bodily 
illness  or  mental  stress,  during  lactation,  or  in 
the  reaction  which  occurs  in  busy  people  who 
suddenly  find  themselves  at  leisure — something- 
very  like  an  attack  of  acute  melancholia  sets  in. 
The  patient  goes  off  his  sleep  and  loses  appetite, 
becomes  costive,  and  has  a  dry  skin,  and  dry, 
furred  tongue,  suffers  some  cardiac  discomfort 
or  pain,  and  some  mild  degree  of  dyspnoea.  The 
characteristic  feeling  which  persists  is  one  of 
acute  apprehension.  This  preliminary  stage  is 
short — often  not  more  than  from  six  to  forty- 
eight  hours.  Then  occurs  the  alcoholic  obses- 
sion. The  patient  becomes  aware  that  the  idea 
of  drinking  is  occurring  to  his  mind  with  un- 
pleasant frequency.  Do  what  he  will  to  draw 
his  attention  to  sane  projects,  he  finds  the  task 
impossible,  and,  a  few  hours  later,  the  alcoholic 
idea  is  constant  in  his  mind,  and  his  interest  in 
other  things  almost  completely  in  abeyance. 
Still  acutely  apprehensive,  the  patient  now  finds 
himself  struggling  against  a  tyrannous  impulse. 
The  stage  of  obsession  is  past.  With  some 
fugitive  thoughts  of  what  he  is  drifting  away 
from  —  home,  business,  honour  —  the  patient 
resigns  himself  to  the  immanence  of  the  alcoholic 
idea.  Then  he  passes  from  the  contemplative 
to  the  pui-poseful  suggestion.  His  struggle  now 
is  not  with  his  thoughts,  but  with  his  impulse. 
He  is  entirely  and  vainly  occupied  in  trying  to 
compel  himself  to  sit  still  or  to  go  to  a  safe 
place,  in  trying  to  resist  the  ungovernable 
impulse  to  go  to  the  wine  cellar  or  tlie  public- 
house. 

This  may  seem  a  common  occurrence,  a  mere 
account  of  what  temptation  is  to  every  man 
who  tries  to  break  a  bad  habit.  But  no  one 
who  has  seen  a  dipsomaniac  in  the  phase  of 
impulse  will  easily  forget  the  picture,  or  confuse 
it  with  the  ordinary  features  of  alcoholism.  The 
general  impression  suggests  the  idea  of  an 
instinct.  One  is  reminded  of  how  animals 
behave  under  the  intense  excitement  of  the 
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reproductive  or  the  maternal  ii)sstiuct,  the  in- 
stinctive fear  for  a  natural  enemy,  the  instinctive 
hunger  for  a  natural  prey.  The  whole  man  is 
changed.  His  face  is  hard  and  set,  full  of  fear, 
evidently  bent  upon  something — either  a  way 
of  escape  or  a  means  of  satisfying  his  craving, — 
his  muscles  are  twitching,  he  is  restless  and 
under  great  bodily  distress,  his  respiration  is 
panting,  his  pulse  quick,  his  skin  hot,  his  tongue 
dry  and  parched.  Actual  thirst  is  acute,  but, 
though  the  patient  drinks  large  quantities  of 
bland  liquid,  satisfaction  does  not  follow,  and 
cannot,  except  by  intoxication.  The  character- 
istic termination  of  the  attack  is  by  some  degree 
of  coma.  This  the  patient  accomplishes  rapidly 
once  he  resigns  himself  to  it.  And  now  it  is 
characteristic  that  he  drinks  alcoholic  liquor  as 
a  water-starved  man  drinks  water — not  with 
any  lingering  pleasure,  but  in  drenching  doses. 
At  this  stage,  when  the  patient  has  begun  to 
drink,  volition  practically  ceases  to  exist  except 
for  purposes  of  drinking ;  and  he  is  dangerous 
to  himself  and  to  others.  Any  one  who  tries  to 
thwart  him  may  be  violently  assaulted ;  the 
most  dangerous  feats  of  escape  from  confinement 
may  be  attempted ;  and  even  extreme  acts  of 
immorality  will  not  daunt  a  patient  whose  mind 
is  made  up. 

By  degrees — often  not  so  quickly  as  would 
happen  in  a  normal  man — some  degree  of  coma 
follows.  Unless  the  liquor  has  been  diluted 
there  is  risk  of  alcoholic  poisoning.  When  the 
patient  is  so  comatose  as  to  be  oblivious  of  all 
else,  he  will  still  reach  out  for  di-ink  and  pour 
it  down  his  throat.  It  is  not  usual  for  positive, 
alcoholic  symptoms — excitement,  delirium,  con- 
vulsions, and  such  like — to  be  prominent  in  the 
first  bout.  The  patient  at  last  sleeps,  and 
awakes,  as  a  rule,  feeling  better.  Very  often, 
however,  there  is  only  an  interval  of  peace,  and 
relapses  are  very  common.  Probably  after  a 
week  or  ten  days  of  repeated  bouts  the  patient 
recovers  by  prostration,  a  condition  of  collapse 
in  which  he  is  free  from  the  alcoholic  suggestion, 
or  incurs  delirium  tremens  or  insanity.  It  is 
important  to  note  that  patients  who  have  been 
prevented  survive  a  paroxysm  with  a  self-respect 
which  has  been  retained  at  the  cost  of  organic 
satisfaction,  and  are  liable  to  have  recurrent 
paroxysms.  Those  who  drink,  while  they  may 
be  plunged,  when  they  recover,  into  remorse- 
ful distress,  have  a  sense  of  satiety  which  is,  to 
some  extent,  a  safeguard. 

The  subsequent  history  of  cases  is  varied. 
Generally  speaking,  paroxysms  are  not  periodic, 
but  are  more  truthfully  to  be  described  as 
occasional.  Some  cases  become  rapidly  worse ; 
others  seems  to  pass  through  one  paroxysm  after 
another  without  much  depreciation.  Circum- 
stances which  have  been  the  occasion  of  a 
paroxysm  are  apt,  if  they  recur,  to  occasion 
another  and  another — probably  by  suggestion. 
But  many  cases  which  have  been  treated  judi- 


ciously outgrow  their  idiosyncrasy,  or  at  least 
escape  its  paroxysmal  phases. 

Nature  and  Pathology.— The  pathology  of 
dipsomania  is  quite  unknown.    To  understand 
the  condition  it  is  helpful  to  consider  the  two 
phases  of  the  disease  —  the  idiosyncrasy  which 
predisposes  to  it,  and  the  paroxysm  which  ex- 
presses it.    I  would  revert  again  to  the  analogy 
of  a  brute  instinct.    There  is  something  quite 
\inusual  in  the  patient's  reaction  to  alcohol, 
comparable  perhaps  to  the  constitutional  effects 
of  characteristic  odours  upon  the  lower  animals. 
We  perhaps  go  too  far  in  describing  the  reaction 
as  pleasant ;  but  it  must  obviously  be  at  least 
attractive.    As  a  matter  of  fact,  however,  the 
patient  is  often  not  sure  whether  he  more  likes 
or  dreads  the  experience  which  follows  upon  a 
mild  indulgence.    The  condition  of  the  patient 
in  the  subsequent  stage — the  stage  of  resistance 
— must  also  be  interpreted  in  the  light  of  his 
previous   experience.     Probably  the  patient's 
imagination  is  more  habitually  under  the  influ- 
ence of  the  alcoholic  idea  than  he  confesses. 
The    paroxysm   may   be   variously  explained. 
Perhaps  it  is  a  crisis — the  culmination  of  a 
progressive,  alcoholic  psychosis  comparable  to 
an  epilepsy.    Or  it  may  simply  be  that  persons 
who  have  the  alcoholic   inequilibrium  which 
dipsomania  betokens  are  liable  to  occasional 
recurrent  attacks  of   acute   melancholia,  and 
that  then  the  alcoholic  suggestion  which  has 
been  suppressed  obtains  a  rapid  and  complete 
ascendency.    Whatever  the  morbid  process  be 
which  we  may  suppose  to  underlie  the  pheno- 
menon, dipsomania  is  anervous  condition  in  which 
there  is  (1)  a  nervous  state  in  which  alcoholic 
stimulation  is  powerfully  suggestive,  (2)  occa- 
sional conditions  in  which  the  alcoholic  neurosis 
assumes  an  epileptoid  intensity,  or  in  which  the 
volitional  functions  generally  are  so  reduced  as 
to  admit  of  its  rapid  development.    The  force- 
fulness  of  the  impulse  is  nothing  new.    We  are 
familiar  with  the  same  kind  of  thing  in  other 
pathological  states — pyromania,  nymphomania^ 
etc. ;  and,  as  I  have  said,  in  brute  instinct. 
But  no  one  has  a  satisfactory  explanation  of 
such  phenomena. 

Diagnosis. — It  is  the  common  custom  to  call 
all  manner  of  cases  by  the  name  dipsomania 
which  have  not  much  in  common  with  it  except 
just  the  bouts  of  excessive  drinking.  Such  a 
practice  may  not  be  of  very  evil  consequence, 
but  it  is  far  from  exact.  True  dipsomania  can- 
not easily  be  mistaken.  The  condition  is  con- 
stitutional and  native,  it  does  not  develop  in 
consequence  of  alcoholic  habits,  and  it  has 
dramatic  features  which  are  impressive  and 
unique.  Some  writers  speak  of  pseudo-dipso- 
manias, but  it  seems  to  me  better  to  consider 
these  as  varieties  of  alcoholism.  Features  which 
characterise  dipsomania — the  unusual  reaction, 
the  occasional  crisis,  the  forceful  impulse — may 
each  of  them  occur  in  alcoholism.    But  unless 
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the  patient  inauifeats  these  Hymptoius  inde- 
pendently of  persistent  alcoholic  habits,  he  is 
not  a  dipsomaniac.  Moreover,  in  dipsomania 
the  symptoms  common  to  alcoholism  {q.v.)  do 
not  abound.  Apart  from  these  cases  of  alcohol- 
ism dipsomania  is,  as  I  have  said,  rare. 

Etiology. — Dipsomania  is  not  hereditary  in 
the  strict  sense.  It  is  an  inequilibrium  which 
may  occur  in  any  neuropathic  family,  and  it  may 
be  the  first  instance,  in  a  long  race,  of  nervous 
depreciation.  The  occasions  of  paroxysmal  im- 
pulse are  of  much  more  practical  importance 
than  are  the  constitutional  causes  of  the  idio- 
syncrasy. These  have  already  been  indicated. 
Adolescence  is  of  the  first  importance ;  in  older 
men,  the  preclimacteric  stage  when  business  is 
often  excessive ;  and,  in  women,  the  late  puer- 
per;d  and  lactational  period.  As  in  other 
neuroses,  the  periodicity  of  the  paroxysms  is 
more  marked  in  women  than  in  men. 

Treatment. — The  treatment  of  dipsomania 
is  palliative  as  regards  the  idiosyncrasy,  and 
preventive  as  regards  the  paroxysm.  In  other 
words,  the  patient  should  be  treated  as  neurotic, 
and  discipline  and  hygiene  should  be  made  to 
minister  to  stability.  The  treatment  usually 
prescribed  refers  almost  entirely  to  the  preven- 
tion of  drinking  when  a  paroxysm  has  occurred. 
It  is  questionable  if  that  is  important.  It  is 
much  more  valuable  to  anticipate  the  crisis. 
When  a  patient  is  expecting  an  attack,  active 
steps  sho\dd  be  taken  to  outflank  it.  An  abrupt 
and  sudden  readjustment  of  the  whole  circum- 
stances of  the  patient  is  called  for — always  in 
the  direction  of  recuperation  of  energy.  Change 
is  the  first  essential ;  and  it  must  be  borne  in 
mind  that  very  often  an  imusual  activity  is 
recuperative.  If  the  paroxysm  has  not  been 
forestalled,  and  the  physician  is  called  to  a  case 
in  which  the  stage  of  obsession  or  that  of  im- 
pulse has  been  reached,  he  must  devote  himself 
to  the  least  hurtful  satisfaction  of  the  crave. 
An  enema  should  be  administered,  the  stomach 
should  be  washed  out,  and  sedatives  or  intoxi- 
cants should  be  administered  liy  the  tube.  At 
the  same  time  nutrients  should  be  added,  and 
saline  or  other  aperients.  It  must  be  the 
physician's  aim  to  induce  hypnosis  as  speedily 
as  possible,  and  at  the  same  time  to  further 
elimination.  The  patient  must,  in  no  case,  be 
told  what  has  been  administered.  Hypnotism 
is  very  Tiseful  if  resorted  to  soon  enough,  but  is 
not  likely  to  be  applicable  in  the  paroxysmal 
stage. 

Dipsophobia.  —  "  Fanatic  abstinence 
from  intoxicating  liquors."  See  Insanity, 
Nature  and  Symptoms  {Insane  Defects  of  In- 
hibition). 

Diptera..  See  Myiasis  {Myiasis  Intesti- 
nalis,  DijHera  Larvce)  ;  Parasites  {Insects, 
Diptera). 


DipuS. — Double  foot,  as  in  cases  in  which 
there  are  from  seven  to  nine  digits  on  one  foot, 
along  with  indications  that  the  foot  is  really  two 
feet  more  or  less  completely  fused  ;  the  term 
dipus  is  also  given  to  double  monsters  in  which 
there  are  only  two  feet  (instead  of  three  or 
four). 

Dipyg^US.  —  That  type  of  double  mon- 
strosity or  united  twins  in  which  the  lower  end 
of  the  trunk  is  double  (double  sacrum). 

Dipylidium  Caninum.   See  Paha 

SITES  {Cestodes,  Twnia  Canina). — A  common 
intestinal  parasite  in  the  dog ;  the  ripe  pro- 
glottides have  the  shape  of  melon  seeds,  hence 
the  synonymous  name  Tcenia  cuciimerijia  some- 
times given  to  it ;  the  larvte  develop  in  the  lice 
and  fleas  of  the  dog. 

Direct  Action.  — The  effect  which  a 
drug  produces  on  an  organ  such  as  the  kidney 
from  contact ;  local  action  {see  Pharmacology) 
in  contrast  to  indirect  action,  which  is  a 
secondary  effect. 

Direct  Tracts.  See  Spinal  Cord  {A7ia- 
tomical  Considerations)  ;  Physiology,  Nervous 
System  {Spinal  Cord,  Cowluctinr/  Paths). 

Director.  —  An  instrument,  grooved  on 
one  side,  for  directing  the  course  of  a  knife  or 
scissors  in  making  an  incision  into  an  organ,  an 
abscess,  or  a  cyst  in  the  midst  of  important 
structures  which  it  is  very  desirable  not  to 
wound. 

Dirrhinus. — A  rare  form  of  monstrosity 
in  which  there  are  two  noses  (Ballantyne's  Ante- 
natal Fatliology,  vol.  ii.  p.  397). 

Dirt-Eatingf.    See  Pica. 

DisaCCharidS.  —  Double  sugars,  e.cj. 
maltose  ;  two  glucose  molecules  polymerise  to 
form  one  maltose  molecule.  See  Physiology, 
Food  and  Digestion  {Carbohydrates). 

D i SaSS imitation. — The  tran sf ormation 
of  assimilated  substances  in  the  body  into  less 
complex  compounds  with  liberation  of  energy  ; 
catabolism  or  katabolism ;  downward  meta- 
bolism. See  Physiology,  Protoplasm  {Meta- 
bolism., Katabolic  Changes). 

DisaSSOCiation.— The  breaking  up  of 
a  complex  molecule  into  simpler  ones  at  a 
certain  elevation  of  temperature  {te?7iperature 
of  disassociation),  with  reunion  of  the  simpler 
molecules  afterwards  when  the  temperature 
falls. 

Disc. — Any  rounded,  plate -like  body,  but 
especially  the  optic  disc  (entrance  of  optic  nerve, 
or  blind-spot),  blood  discs  (red  blood  corpuscles), 
Bowman's  and  Ilenseri's  discs  (the  discs  into 
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which  a  muscular  fibre  can  be  split  up),  ijiter- 
vertehral  discs  (intervertebral  cartilages  in  the 
spine),  tactile  discs,  etc.  See  Retina  and  Optic 
Nerve  [Injlammation  of  Optic  Nerve,  "  Choked 
Disc  ") ;  etc. 

DiSCha.rg'e. — A' secretion  or  excretion,  or 
the  act  by  which  it  is  ejected  from  the  body  or 
organ  in  which  it  is  formed,  e.g.  the  lochial 
discharge  {see  Pubkpbrium,  Physiology,  Lochia) ; 
or  the  escape  of  accumulated  energy,  e.g.  nervous 
energy  in  normal  cerebral  actions  or  in  epileptic 
fits  {see  Physiology,  Nervous  System,  Cerebrum, 
Discharging  Mechanism). 

Discission. — The  incising  or  cutting  into 
of  the  capsule  of  the  lens  in  cataract  operations, 
or  the  division  of  the  cervix  uteri  from  within 
out\vai-ds. 

Disci i nation.   See  Conclination. 

Discrete. — When  the  spots  or  pustules 
of  a  skin  disease,  e.g.  smallpox,  are  separate  and 
not  coalescent,  they  are  called  discrete  {discernere, 
to  separate).  See  Smai^lpox  {Clinical  Varieties, 
Varioloid) . 

Discromatopsia.     See  Dyschroma- 

topsia. 

Discus. — A  disc,  especially  the  discus  pro- 
ligerus  of  the  Graafian  follicles  of  the  ovary  ; 
the  cumulus  proligerus  or  discus  vitellinus. 
See  Generation,  Female  Organs  op  {Ovaries, 
Microscopic  Ap)pearances). 

DiSCUtientS.  —  Medicines,  applications, 
or  methods  of  treatment  having  as  their  object 
the  dissipation,  dispersion,  or  resolution  of 
swellings,  effusions,  tumours,  or  congestions ; 
resolvents  ;  commonly  employed  discutients  are 
fomentations,  friction,  blisters,  iodine,  and 
mercuiy. 

Disease.  —  A  disturbed,  disordered,  or 
deranged  state  of  the  bodily  functions,  due 
generally  to  structural  alterations  in  some  or 
all  of  the  organs  or  tissues  {structural  diseases), 
but  caused  sometimes  by  conditions  accom- 
panied by  no  appreciable  (or  yet  appreciated) 
lesions  {fvmctional  diseases) ;  diseases  are  also 
classified  as  congenital,  constitutional,  acute, 
chronic,  contagious,  idiopathic,  general,  local, 
nervous,  organic,  zymotic,  etc.,  etc.  Sometimes 
the  name  of  the  medical  man  who  first  described 
a  malady  is  given  to  it,  e.g. — Addison's  Disease, 
Alibert's  (Fungoid  Mycosis),  A^-an  -  Duchenne's 
(Progressive  Muscular  Atrophy),  Balfour's 
(Chloroma),  Banti's  (Splenic  Anajmia),  Basedow's 
(Exophthalmic  Goitre),  farm's  (Buccal  Psoriasis), 
Beard's  (Neurasthenia),  Begbie's  (Exophthalmia), 
Beigel's  (Trichorrhexis  Nodosa),  Bell's  (Typho- 
mania),  Belz's  (Ulceration  of  Lips),  Bergeron's 
(Chorea),  Bright's  (Nephritis),  Buhl's  (Fatty 
Degeneration  of  New-born  Infant),  Carrion's 


(Verruga    Peruana),    Charcot's  (Amyotrophic 
Lateral  Sclerosis),  Concato's  (Polyorrhomenitis, 
Chronic  Peritonitis),  Corrigan's  (Aortic  Incom- 
petence),   Cotugno's    (Sciatica),  Cruveilhier's 
(Gastric  Ulcer  or  Progressive  Muscular  Atrophy), 
Darier's  (Acne),  Dercmn's  (Adiposis  Dolorosa), 
Devergie's  (Lichen  Ruber),  Dressler's  (Paroxysmal 
Hsemoglobinuria),  Dubini's  (Electric  Chorea), 
Duchenne's     (Pseudohypertrophic  Paralysis), 
Duhring's  (Dermatitis  Herpetiformis),  Eichstedt' s 
( Dermatomycosis  Furfuracea),  Fede's  (Sublingual 
Fibroma),    Flaiani's    (Exophthalmic  Goitre), 
Fothergill's  (Trigeminal  Neuralgia),  Friedreich's 
(Hereditary  Ataxia  or  Paramyoclonus  Multiplex), 
(xerlier's  (Endemic  Paralytic  Vertigo),  Gilles  cle 
la    Tourette's    (Impulsive    Tic),  Giovannini's 
(Nodular  Disease  of  Hair),  Glenard's  (Entero- 
'  ptosis),  Grancher' s  (Splonopneumonia),  Graves's 
(Exophthalmic  Goitre),  Gull's  (Myxoedema  of 
Adults),  Hammond's  (Athetosis),  Hanoi's  (Hyper- 
trophic Hepatic  Cirrhosis  with  Jaundice),  Har- 
ley's    (Paroxysmal    Ha3moglobimu-ia),  Hebra's 
(Erythema  Exsudativum  Multiforme),  Henoch's 
(Nervous  Purpura  with  Colic),  Hirschspmrng's 
(Dilatation   of   Colon,    Megacolon),  Hodglcin's 
(Pseudoleucocythfemia),    Hodara's  (Variety  of 
Trichorrhexis  Nodosa),  Huguier's  (Uterine  Fib- 
roids), Huntingdon's  (Chronic  Chorea),  Kahler's 
(Multiple  Myelosarcomata),  Kaposi's  (Xeroderma 
Pigmentosum),  Krishaber's  (Vertigo  with  Sensory 
Illusions,  Cardiac  Irritability,  etc.),  Korsakoff's 
(Polyneuritic     Psychosis),     Landry's  (Acute 
Ascending  Paralysis),  Leber's  (Hereditary  Optic 
Ati'ophy),  Little's  (Congenital  Muscular  Rigidity, 
Spastic  Paralysis  of  Infants),  Mahler's  (Peri- 
vaginitis Simplex),  Malassez's  (Cystic  Testicle), 
Marie's    (Acromegaly),     Meniere's  (Auditor}' 
Vertigo),  Mikidicz's  (Enlargement  with  Sclerosis 
of  Lachrymal  and  Salivary  Glands),  Morton's 
(Metatarsalgia),  Morvan's  (Variety  of  Syringo- 
myelia or  Leprosy),  Miinchmeyer's  (Progressive 
Ossifying  Polymyositis),  Os/er's  (Chronic  Cyanosis 
with  Polycythfemia  and  Enlarged  Spleen),  Faget's 
(Osteitis  Deformans),  Faget's  disease  of  Nipple 
(Cancer  (?)  of  Nipple),  Parkinson's  (Paralysis 
Agitans),  Parrot's  (Syphilitic  Pseudoparal_ysis), 
Parry's  (Exophthalmic  Goitre),  Pavy's  (Inter- 
mittent Albuminuria),  Pott's  (Spinal  Caries), 
Quincke's  (Angioneurotic   Oedema),  Raynaud's 
(Local  Asphyxia  with  Symmetrical  Gangrene), 
Recklinghausen's,  von  (Generalised  Neurofibroma- 
tosis),   Reclus'  (Cystic    Disease   of  Mamma), 
Reichmann's  (Nervous  Dyspepsia  with  Super- 
secretion),  Riga's  (Sublingual  Fibroma),  Ritter's 
(Dermatitis  Exfoliativa  Neonatorum),  Rivolta's 
(Actinomycosis),    Sachs'    (Amaurotic  Family' 
Idiocy),  Savill's  (Epidemic  Eczema),  Schonlein's 
(Purpura  Rheumatica),  Stokes-Adams'  (Angina 
Pectoris  with  Bradycardia  or  Paroxysmal  Brady- 
cardia), Sydenham's  (Chorea),  Talma's  (Myotonia 
Acquisita),  Thomsen's  (Myotonia),  Thornivald's 
(Cystic  Disease  of  Pharyngeal  Tonsil),  Tomaselli's 
(Quinine  Fever),  Wardrop's  (Malignant  Onychia), 
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Weil's  (Epidemic  Catan-hal  Jaundice),  Werlhuf's 
(Piirpura  H;cmorrhagica),  Wkytt's  (Hydro- 
cephalus), Wilson's  (Generalised  Exfoliative 
Dermatitis),  Winckel's  (Epidemic  Hiumoglobin- 
iiria  Neonatorum),  Woillezs  (Primary  Congestion 
of  the  Lungs). 
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See  also  Aseptic  Treat.ment  of  Wounds  ; 
Antiseptic  Surgery  and  Antiseptics  ;  Cholera, 
Epidemic  (Proiihylaxis) ;  Glanders  {Preven- 
tion) ;  Quarantine  ;  Sewage  and  Drainage  ; 
etc. 

I.  Ways  and  Means  of  Infection 

(A)  Ways  of  Pup-ess.  —  Infectious  diseases 
may  be  communicated  by  inoculation,  by  con- 
tact or  association  with  the  sick ;  by  vehicles, 
as  excreta  or  water,  etc.,  or  clothing  and  other 
articles  contaminated  therewith,  and  containing 
or  conveying  the  microbes  or  their  spores ;  by 
the  bites,  etc.,  of  insects,  and  by  residence  in 
infected  localities. 

The  modes  of  ingress  of  the  mici'obcs  into  the 
fluids  of  the  body  may  be  distinguished  as 
(1)  inoculation  ;  (2)  absorption  ;  (3)  inhalation  ; 
and  (4)  ingestion.  Some  diseases  ai'e  received 
by  one,  others  by  two  or  more  of  these  means, 
and  that  witli  equal  or  unequal  frequency. 
Inoculation  and  absorption  being  closely  allied, 
a  poison  certainly  iiioculable  is  probably  capable 
of  absorption  by  an  unbroken  mucous  surface. 

1.  Inoculation.  —  The  contagia  of  rabies  (as 
hydrophobia),  glanders,  anthrax,  and  vaccinia ; 
the  extra- corporeal  contagia  of  tetanus,  ery- 
sipelas, and  septicaemia  ;  and  the  intra-corporeal 
leprosy  are  usually  thus  received,  while  an 
abrasion  greatly  facilitates  the  infection  of 
syphilis,  chancre,  and  gonorrha^a.  Under  excep- 
tional circumstances  others  may  be  inoculated, 
as  smallpox,  diphtheria,  and  tuberculosis. 

2.  Absorption  by  mucous  surfaces  is  the  rule 
with  venereal  diseases  and  with  puerperal  septic- 
anuia.  Ophthalmia  is  the  infection  of  the 
conjunctiva  with  the  purulent  discharge  from 
other  cases ;  in  glanders  and  diphtheria  the 


microbes  are  arrested  on  the  nasal,  pharyngeal, 
or  laryngeal  mucous  surfaces,  and  the  bronchi 
rarely  involved,  except  secondarily  by  extension. 
Diphtheria,  measles,  scarlatina,  etc.,  are  easily 
absorbed  from  infected  pocket  -  handkerchiefs 
and  like  articles. 

3.  Inhalation  is,  however,  the  most  frequent 
means  of  communication  of  all  the  non-recurrent 
intra-corporeal  contagia,  viz.  variola  and  vari- 
cella, typhus  and  plague,  measles  and  rubella 
(rtitheln),  whooping-cough  and  mumps,  as  well 
as  of  yellow  and  relapsing  fever  and  some 
others ;  also  of  tuberculosis  of  the  lungs  and 
cervical  glands,  contagious  pneumonia,  epidemic 
cerebro-spinal  meningitis,  influenza,  and  diph- 
theria. Enteric  fever  is,  though  rarely,  and 
cholera  may  possibly  be,  thus  received,  and  it 
has  hitherto  been  universally  believed  that 
malarial  fevers  are  conveyed  aeriall}',  though 
mosquitoes  are  now  held  to  l>e  the  principal 
means. 

4.  Ingestion  is  certainly  the  rule  with  enteric 
fever,  cholera,  dysentery,  and  some  forms  of 
diarrhoea,  water  or  foods  specifically  contami- 
nated being  the  cause  of  epidemic  outbreaks, 
and  eating  with  hands  soiled  with  fteces,  of  the 
personal  communication  of  the  disease.  The 
milk  of  tuberculous  cows  is  the  chief  cause 
of  infantile  tuberculosis,  intestinal,  meningeal, 
vertebral,  etc.  Foot-and-mouth  disease  of  cows 
is  communicated  to  man  by  their  milk.  Scar- 
latina, enteric  fever,  and  diphtheria  may  also  be 
conveyed  by  milk  as  a  vehicle,  there  being  no 
better  culture  fluid  for  most  bacteria.  Lastly, 
the  imperfectly  cooked  flesh  of  tuberculous 
animals  may  be  a  means  of  infection. 

5.  Insects.  —  Flies  play  a  more  important 
part  in  conveying  infection  than  is  conmionly 
supposed.  They  carry  infective  matter  on 
their  feet  and  trunks  from  the  sick  to  the  sound 
and  to  articles  of  food ;  while  quite  recently  a 
mass  of  evidence  has  been  accumulating  to 
prove  that  mosquitoes,  i.e.  gnats,  of  certain 
species,  are  the  actual  vehicles  of  malarial 
poisoning,  the  plasmodia  or  hamiatozoa  of  these 
fevers  swarming  in  the  fluids  of  their  bodies, 
and  being  inoculated  by  their  bites  into  the 
human  blood.  Dogs  and  cats  may  convey 
infection  in  their  coats,  as  huiiian  beings  in 
their  clothes,  but  cats  are  themselves  susceptible 
of  diphtheria,  which  they  may  thus  communicate 
direct  from  one  child  to  another. 

(B)  Ways  of  Egress. — All  pathogenic  microbes 
leave  the  bodies  of  the  sick  by  one  or  more 
ways,  the  chief  of  which  are  (a)  the  mucus 
secreted  by  the  respiratory  passages,  throat, 
and  mouth ;  {h)  the  intestinal  evacuations ; 
(c)  the  urine ;  and  ((/)  the  serous  and  purulent 
contents  of  vesicles  and  pustules,  and  possibly 
detached  epithelium.  The  first -named  is 
specially  important  in  relation  to  scarlet  fever 
and  measles,  and  is  probably  the  main  source 
of  the  infection  which  not  infrequently  occurs 
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during  convalescence  of  a  case.  Too  exclusive 
attention  has  been  attached  to  "desquama- 
tion "  as  the  principal  cause,  to  the  neglect  of 
the  mucous  membrane  involved  in  the  early 
and  latest  stages  of  the  disease.  The  "  breath  " 
of  patients  suffering  from  infectious  diseases  is 
hj  some  considered  to  be  a  means  of  infection, 
but  the  evidence  for  this  is  not  conclusive. 
These  points  are  of  great  practical  importance 
in  connection  with  the  science  and  practice  of 
disinfection. 

Streptococci  are  present  in  large  numbers  in 
the  virine  of  scarlatinal  patients,  but  attempts 
to  obtain  cultivations  from  the  cast -off  epi- 
thelium have  been  so  unsuccessful  as  to  cast 
doubts  on  the  universal  belief  in  their  infectivity, 
but  Dr.  Class  of  Chicago  states  that  he  has 
grown  from  the  mucus  of  the  throat  and  the 
epithelium  alike  a  diplococcus  perfectly  charac- 
teristic, and  doubtlessly  specific.  He  explains 
previous  failures  hy  the  fact  that  the  only 
media  in  which  it  will  grow  are  glycerine  agar 
u'ltk  5  pe7'  cent  of  sterilised  garden  soil,  and 
milk. 

(C)  Periods  of  Incubation  and  Infectiveness. — 
A  knowledge  of  the  incubation  or  period  that 
elapses  between  the  reception  of  the  infection 
and  the  first  manifestation  of  the  symptoms  of 
the  disease,  and  of  that  during  which  the  con- 
valescent retains  the  power  of  communicating 
the  infection  to  others,  is  necessary  to  the 
successful  practice  of  disinfection  and  prophy- 
laxis, especially  in  schools. 

Incubation. — The  statement  of  these  periods 
in  our  text-books  is  far  from  satisfactory,  for 
they  are,  I  believe,  more  constant  than  is 
generally  supposed.  An  error  on  the  side  of 
excessive  caution  is  certainly  safe,  but  if  we 
admit  such  wide  ranges  as  two  to  fifteen  days, 
or  one  to  three  weeks,  we  deprive  ourselves  of 
the  means  of  tracing  any  case  to  its  source. 

Deferred  Infection. — Many  alleged  instances 
of  extraordinarily  prolonged  infection  are  really 
cases  of  recent  exposvire  to  infected  articles,  but 
it  is  also  highly  probable  that  one  may  carry 
the  contagion  for  some  days  or  a  week  on  one's 
clothes  or  person,  resisting  infection  for  that 
time.  For  this  Dr.  Reincke  has  suggested  the 
term  "deferred  infection,"  and  such  apparent 
prolongation  of  the  incubation  period  is  perhaps 
not  infrequent. 

Incubation  periods  should  be  reckoned  from 
the  moment  of  infection  to  that  of  the  invasion 
or  commencement  of  the  febrile  disturbance, 
not  to  the  appearance  of  the  eruption,  which  is 
a  later  stage  in  the  course  of  some  diseases,  not 
having  anything  corresponding  to  it  in  others. 
The  incubation  is  properly  the  period  during 
which  there  is  no  sensible  evidence  of  disease. 
Among  the  difficulties  and  sources  of  error 
in  determining  the  duration  of  incubation  are 
(1)  the  uncertainty  attaching  to  the  date  of 
exposure  alike  when  (a)  no  other  cases  are 


known  to  exist  in  the  neighbourhood ;  and  (b) 
when,  as  during  epidemics,  opportunities  of 
infection  are  everywhere  present ;  (2)  the  possi- 
bility of  deferred  infection ;  or  (3)  of  later 
infection  by  fomites ;  (4)  the  insidious  course  of 
some  diseases,  as  enteric  fever  and  diphtheria  in 
their  earlier  stages ;  and  (5)  the  fact  that  cases 
infected  successively  from  the  same  source  may 
be  mistaken  for  primary  and  secondary  cases 
with  a  very  short  interval  between  them. 

Perhaps  the  following  statement  of  the  true 
periods  may  be  taken  as  the  nearest  approach 
to  accuracy : — 

Short  Incubations. 


Erysipelas 

Septicaemia 

Influenza 

Diphtheria 

Scarlatina 


1-2  days 
1-2  „ 
1-3  „ 

1-  4  „ 

2-  5  „ 


Long  Incubations. 


Measles  . 
Smallpox 


10-12  days 
10-15  „ 


Variable  Periods. 
Cholera  .        .        .        .        1-4  days 
Whooping-cough    .     7-10  or  12  ,, 
Typhus.        .        .     7-14  or  16  „ 
Enteric  fever .        .        .    12-20  „ 
Mumps  .        .        .    14-21  or  24  „ 

Varicella  and  rubella  are  occasionally  some- 
what shorter  than  smallpox  and  measles  re- 
spectively. The  eruption  follows  the  invasion 
after  one  to  two  days  in  scarlatina,  two  to 
three  in  smallpox  and  typhus,  and  three  to  five 
in  measles. 

In  a  recent  epidemic  of  rubella  at  Konigsberg, 
Dr.  Theodor  and  other  medical  men  met  a 
number  of  cases  of  the  recurrence  of  the  disease 
in  the  same  individual  after  intervals  of  two  to 
six  weeks. 

Quarantine. — A  scholar  who  has  been  exposed 
to  infection  during  the  holidays  should  not  be 
admitted,  or,  if  in  school,  should  be  isolated  for 
a  period  somewhat  longer  than  the  maximum 
incubation  period,  being  meanwhile  deemed  a 
"suspect,"  and  not  allowed  to  associate  with 
any  susceptible  individuals.  This  should  be, 
in — 


Scarlatina 
Diphtheria 
Measles  . 
Smallpox 
Whooping-cough 
Mumps 


8  days 
12  „ 
16  „ 
18  „ 
21  „ 
24  „ 


Varicella  and  rubella  as  smallpox  and  measles. 

Isolation. — Duration  of  Infectivity. — One  who 
has  suffered  from  an  infectious  disease  should, 
after  the  most  thorovigh  disinfection  of  his 
person  and  clothes,  be  isolated  from  association 
with  susceptible  persons  for  the  following 
periods. 
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Scarlatina. — Eight  or  ten  weeks  from  the 
appearance  of  the  ra«h,  desquamation  having 
ceased,  and  so  long  after  that  as  the  tlu'oat  is 
not  perfectly  healthy,  or  there  is  any  discharge 
from  the  nose  or  ears. 

Measles  and  Rubella. — Three  weeks  from 
invasion,  pi'ovided  all  cough,  etc.,  have  ceased. 

Mumps. — Four  weeks,  all  swelling  having 
disappeared. 

Whoopiny-mucjh. — Six  weeks  from  the  recog- 
nition of  the  cougli,  if  it  have  entirely  lost  its 
spasmodic  character,  or  four  if  all  cough  what- 
ever have  ceased. 

Diphtheria.  —  Four,  or  perhaps  in  very 
mild  cases  three  weeks,  provided  there  be  no 
albuminuria  or  discharge  from  nose  or  ear,  the 
patient  be  practically  well,  and  the  throat 
appear  perfectly  healthy. 

A  bacteriological  examination  of  the  pharyngeal 
mucus  slioidd  be  made  on  several  consecutive 
days,  for  the  bacilli  may  remain  for  some  time 
virulent  towards  other  persons,  though  inert 
towards  the  bearer. 

Smallpox. — When  all  scabs  have  fallen  and 
the  scars  have  healed. 

In  the  case  of  the  last  two  we  have  it  in  our 
power  to  protect  susceptible  persons  from  infec- 
tion, viz.  vaccination  or  revaccination  against 
smallpox ;  and  prophylactic  injections  of  anti- 
toxin against  diphtheria,  the  innnunity  conferred 
by  these  last  persisting  for  about  a  month. 
The  earliest  commencement  of  infectivity  is  a 
question  of  some  practical  importance,  especi- 
ally in  the  suppression  of  epidemics  in  schools. 
There  is  no  evidence  of  the  communicability  of 
any  acute  specifics  during  the  purely  incubative 
period,  while  as  yet  there  are  no  objective 
symptoms,  but  it  probably  begins  with  the  very 
earliest  manifestation.  AH  susceptible  persons 
who  have  associated  with  the  sick,  on  or  sub- 
sequent to  the  first  day  of  the  invasion,  should 
be  suspects  and  put  in  quai-antine,  though  when 
the  disease  is  one  with  a  long  incubation,  the 
isolation  need  not  be  enforced  until  the  week 
following  exposure.  The  infectivity  is,  however, 
but  feeble,  and  prompt  separation  is,  as  a  rule, 
successful,  except  witli  measles,  in  which  infec- 
tion mostly  takes  place  before  its  nature  is 
suspected.  The  evacuations  of  enteric  fever 
and  of  cholera  are  infective  when  only  a  slight 
looseness  is  observed. 

II.  Disinfection  and  Disinfectants 

Disinfection.  — (ieneral  practical  disinfecting 
processes  are  directed  to— (1)  the  destruction 
of  all  microbes  deposited  with  the  dust  on  all 
surfaces  and  projections,  and  in  crevices  and 
recesses  on  or  in  the  walls,  floors,  ceilings, 
furniture,  etc.,  of  rooms,  or  adliering  to  or  con- 
tained in  furniture,  carpets,  curtains,  decorations, 
etc.,  of  rooms,  as  well  as  clothing  and  otlier 
domestic  articles ;  (2)  the  destruction  of  tlie 
infectivity  of  excreta  and  expectoration ;  (.3) 


preventing  the  spread  of  infection  by  persons  ; 
and  (4)  destroying  in  situ  such  microbes  as, 
though  pathogenic,  have  also  an  extra- corporeal 
or  saprophytic  existence. 

The  removal  of  ofl^ensive  odours  and  the  pre- 
vention of  putrefaction  have  a  certain  and 
occasional  value,  but  there  can  be  no  greater 
error  than  the  poj^ular  confusion  of  deodorants, 
and  even  of  antiseptics,  with  disinfectants — 
that  is  to  say,  with  germicides — although  some 
bodies  partake  of  the  properties  of  more  than 
one  of  these  groups. 

Deodorants  that  simply  overpower  an  ill  odour 
by  substituting  an  agreeable  one  are  worse  than 
useless,  those  only  having  any  real  value  that 
break  up  offensive  and  injurious  volatile  bodies, 
as  hydrogen  or  ammonium  sulphides,  and  com- 
bining with  some  or  all  of  their  molecules,  fix 
them  in  inert  and  inodorous  compounds,  and 
those  which,  giving  off"  nascent  oxygen  to 
organic  matter  in  a  state  of  incipient  decom- 
position or  unstable  equilibrium,  oxidise  it  witli 
such  rapidity  that  the  process  has  been  aptly 
termed  "  wet  combustion."  These  are  repre- 
sented resjjcctively  by  the  actions  of  chlorine, 
and  of  permanganate  of  potash  and  peroxide  of 
hydrogen.  The  latter,  being  mere  oxidisers, 
have  little  action  on  living  bacteria.  They 
have  been  fully  discussed  in  tlie  article  "  Anti- 
septic Treatment  of  Wounds"  in  vol.  i.  p.  299. 

Disinfectants,  in  the  restricted  sense  that  the 
word  has  now  acquired,  are  germicides,  i.e. 
bodies  capable  of  killing  bacteria ;  and,  in 
practice,  sucli  only  as  do  so  effectually  mvX  per- 
manently ;  for  one  that  does  not,  fails  altogether 
to  fulfil  its  purpose. 

Their  absolute  and  relative  values  must  be 
learnt  by  laboratory  experiments  conducted  on 
strict  scientific  metliods,  but  in  applying  the 
conclusions  thus  arrived  at  to  actual  practice 
one  must  talce  account  of  the  different  conditions 
under  which  they  are  emplo^'ed,  and  of  the 
distur-bing  factors  which,  rightly  excluded  from 
the  laboratory,  have  to  be  reclconed  with  else- 
where. 

It  is  not  enough  to  know  that  a  substance  is 
a  germicide ;  one  must  know  and  must  use  it 
in  the  recjuisite  quantities  and  degree  of  con- 
centration ;  nay  more,  one  must  make  sure  that 
it  comes  into  actual  contact  with  the  whole  of 
the  bacteria.  Very  few  indeed  of  so-called 
disinfections  fulfil  all  these  conditions,  and  if 
they  fail  in  one,  they  are  but  illusions  and 
shams,  little  if  at  all  better  than  the  perfunctory 
fumigation  of  travellers  and  their  luggage  that 
until  recently  satisfied  the  officials  in  some 
countries.  Thus  tlie  1  lb.  of  sulphur,  or  11 
cubic  feet  of  sulphurous  acid  gas  per  1000 
cubic  feet  of  sjaace,  now  prescribed  for  the  dis- 
infection of  rooms,  is  based  on  Koch's  observa- 
tion that  an  atmosphere  containing  1  per  cent 
of  the  gas  was  fatal  to  all  bacteria  in  tliirty 
minutes,  though  not  to  their  spores. 
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But  Koch  recognised  the  difference  between 
his  empty  air-tight  box  and  a  furnished  room 
with  leakage  by  doors  and  windows,  and  showed 
that  even  in  his  experimental  chamber  similar 
cultures  covered  by  a  cloth  or  in  a  few  folds  of 
filtering  paper  were  protected  from  the  action 
of  the  gas. 

Again,  medical  men  who  clearly  appreciate 
the  uses  and  action  of  sublimate  solutions  of 
1  in  1000  or  in  2000  respectively,  are  found 
advising  the  addition  of  indefinite  quantities  of 
the  reagent  to  still  more  indefinite  volumes 
of  excreta  or  sewage,  by  dilution  with  which 
the  proportion  of  the  sublimate  would  be  in- 
stantly reduced  to  anything  between  1  in  10,000 
and  in  infinity  ;  whereas  the  quantity  of  the 
reagent  to  be  used  should  be  calculated  on  the 
liquid  to  be  disinfected,  as  by  adding  2  oz.  of  a 
1  per  cent  solution  to  a  pint,  or  16  oz.  to  a 
gallon  of  the  excreta,  if  a  strength  of  1  in  1000 
is  desired. 

Even  then  the  fluid  mixture  should  be 
agitated,  and,  if  thick,  be  diluted  before  treat- 
ment, for  the  dense  coagula  formed  by  the 
action  of  the  sublimate  on  albuminoid  matter 
may  otherwise  enclose  and  protect  the  bacteria, 
so  that  disinfection  is  incomplete. 

The  insufiiciency  of  sulphur  fumigations  as 
commonly  performed  may  be  demonstrated  by 
placing  one  silver  coin  on  a  table  and  another 
in  the  pocket  of  a  coat  during  the  process, 
when  the  former  will  be  found  blackened  and 
the  latter  scarcely  tarnished. 

Heat  as  a  Disinfectant. — Heat  is  the  most 
certain  means  of  disinfection.  Our  exact  know- 
ledge of  its  efficacy  dates  from  the  investigations 
of  Koch,  Wolfhiigel,  Gaff'ky,  and  Loeffler  in 
1881,  whose  conclusions  were  that — 

(1)  Non-sporiferous  bacteria  cannot  survive 
\\  hour's  exposiire  to  hot  air  at  100°  C. ;  (2) 
spores  of  moulds  are  not  killed  by  \\  hour's 
exposure  to  hot  air  at  110°-115°  C;  (3)  spores 
of  bacilli  are  killed  only  after  3  hours  in  hot  air 
at  140°  C. 

They  experimented  on  the  B.  anthracis,  but 
those  of  tuberculosis,  according  to  Bonhoff"  and 
Fdrster,  die  in  1  hour  at  60°  C.,  in  5  minutes 
at  90°  C,  and  in  1  minute  at  100°  C. 

But  few  fabrics,  if  any,  can  stand  long  ex- 
posure to  such  temperatures  in  dry  air  without 
serious  damage,  and  several  hours  are  required 
for  the  heat  to  penetrate  the  interior  of  mat- 
tresses or  bales  of  goods.  Moist  heat  is,  however, 
far  more  eff'ectual,  and  does  not  injure  the 
majority  of  fabrics,  leather  being  the  most  im- 
portant exception  ;  while  exposure  to  saturated 
steam  at  100°  C.  for  15  minutes  suffices  to  kill 
even  such  resistant  organisms  as  the  B.  anthracis 
and  its  spores.  Whether  steam  is  more  energetic 
at  high  pressures,  as  20  lbs.  to  the  square  inch, 
than  at  lower  pressure  is,  though  probable,  not 
determined ;  but  its  power  of  penetration  is 
undoubtedly  greater,  and  consequently  a  shorter 


exposiu'e  is  necessary,  and  there  is  less  con- 
densation of  moisture  on  the  articles  submitted 
to  it.  An  incidental  advantage  is  found  in  the 
fact  that  where  steam  power  is  employed  for 
other  purposes  it  is  always  worked  at  high 
pressure,  and  may  be  utilised  for  the  disinfect- 
ing apparatus,  though  the  initial  cost  of  the 
stronger  chamber  required  Avill  be  greater. 
The  penetration  of  the  steam  may  be  accelerated 
by  intermittent  raising  and  lowering  of  the 
pressure,  the  steam  being  let  off",  and  after  some 
miniites  turned  on  again.  The  removal  of  the 
moisture  of  condensation  is  facilitated  by  pro- 
ducing a  partial  vacuum,  and  then  admitting 
dry  hot  air  at  atmospheric  pressure.  The  ex- 
haustion is  best  effected  by  passing  a  jet  of 
steam  across  the  mouth  of  a  pipe  communicat- 
ing with  the  chamber  xmtil  the  gauge  indicates 
a  "  vacuum  "  of  20  inches,  when  air  is  admitted 
at  atmospheric  pressure  by  a  pipe  surrounded 
by  a  steam  coil  that  raises  its  temperature  to 
105°  C.  ;  and  the  creation  of  a  "  vacuum  "  pre- 
viously to  the  admission  of  the  steam  is,  as 
regards  its  penetration,  eqiiivalent  to  raising  its 
pressure,  and  permits  of  equally  rapid  disin- 
fection at  lower  temperatures,  with  consequent 
less  risk  of  injury  to  the  goods,  a  temperature 
of  105°  C.  being  vmder  these  circumstances  as 
effective  as  one  of  1 20°  C.  would  be  otherwise. 

Washington  Lyon's  apparatus  is  perhaps  the 
best,  as  it  is  the  most  costly.  Beck's  fixed  and 
portable  are  excellent,  and  much  less  expensive  ; 
and  Thresh's  and  Defries'  "  Eqiiifex  "  have  each 
features  to  recommend  them. 

Chemical  Disinfectants. — Innumerable  inor- 
ganic and  organic  bodies  possess  more  or  less  of 
germicidal  properties,  and  numbers  of  these, 
alone  or  in  combination,  have  been  put  on  the 
market  as  proprietary  preparations,  but  too 
often  of  unknown  and  very  uncertain  composi- 
tion, some  being  good,  though  their  value  be 
exaggerated,  while  others  are  feeble  almost  to 
inertness. 

Chemical  disinfectants  may  be  considered 
imder  the  several  heads  of  (1)  oxidisers,  bodies 
giving  off  oxygen  in  the  nascent  or  atomic  state, 
and  therefoi'e  very  active ;  (2)  halogens,  or 
bodies  evolving  chloiine,  bromine,  or  iodine  in 
the  nascent  state  ;  (3)  oxides  of  nitrogen ;  (4) 
caustic  alkalies ;  (5)  acids ;  (6)  metallic  salts 
(7)  the  phenols  and  their  derivatives;  and  (8) 
formic  aldehyd. 

(!)  Ozone  and  hydrogen  peroxide  are  unstable 
combinations,  easily  breaking  up  and  setting 
free  oxygen  in  the  atomic  state,  thus  O3  =  0,  -f  0 
and  H^Oo  =  H2O  -t-  0,  but  they  are  too  expensive 
for  practical  use. 

In  "  sanitas,"  however,  prepared  by  passing 
air  through  oils  of  turpentine,  camphor,  etc., 
floated  on  water,  there  is  much  H2O2  and  some 
O3  formed  in  the  slow  oxidation  of  the  "essential" 
oils;  and  potassium  permanganate,  in  the  pres- 
ence of  acids  or  of  organic  matter,  especially 
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if  in  a  ytatc  of  incipient  deconipo.sition,  gives 
off  "  nascent  "  oxygon  freely.  The  latter,  com- 
monly known  as  "  Condy's  flnid,"  is  largely 
used  for  washing  fonl  wonnds,  removing  the 
smell  from  the  hands  or  from  vessels  that  have 
been  in  contact  with  putrid  or  ffccal  matters, 
and  for  sweetening  meat  that  is  slightly  "turned  " 
or  game  ah-eady  too  "  high."  It  is,  however, 
but  a  feeble  germicide  in  solutions  of  less  than  5 
per  cent,  and  unless  very  dilute,  it  stains  fabrics 
a  deep  brown.  Sanitas  in  2  per  cent  solutions 
may  be  used  for  the  same  purposes,  and  is  free 
from  these  defects,  being  non-poisonous,  colour- 
less, and  non-irritant.  It  makes  an  elegant 
toilet  preparation,  and  is  a  fairly  active  oxidiser. 

(2)  Halogens.  —  Chlorine  prejDared  by  the 
action  of  strong  acids  on  bleaching  powder  or  on 
common  salt  and  manganese  dioxide  is  in  the 
presence  of  water  a  powerful  indirect  oxidiser, 
through  its  affinity  for  hydrogen.  It  fixes 
ammonia  and  breaks  up  hydrogen  and  am- 
monium sulphides,  as  well  as  the  phosphorus 
compounds  evolved  in  ptxtrefaction.  But  it  is 
an  luicertain  bactericide. 

Hypochloroits  acid,  HgCloO,  is  more  active 
than  chlorine  itself,  and  is  evolved  from  "  bleach- 
ing powder  "  (commonly  but  incorrectly  called 
"  chloride  of  lime  "),  an  impure  calcium  hypo- 
chlorite, when  acted  on  by  acids,  even  though 
slowly,  by  the  CO.^  in  the  air.  On  contact  with 
moisture  it  splits  up  into  HCl  and  atomic 
oxygen.  Bleaching  powder  must  therefore  lie 
kept  dry  and  not  long  before  use.  It  is  nearly 
valueless  as  a  disinfectant  or  germicide,  but 
very  useful  for  destroying  the  bad  smells  from 
gullies,  dung-pits,  privies,  and  dust-bins  after 
they  have  been  eiiij^tied.  The  residual  calcium 
chloride  being  deliquescent,  it  cannot  be  sub- 
stituted for  caustic  lime  for  washing  walls. 

Iodine,  though  a  feeble  oxidiser,  is  a  stronger 
germicide  than  chlorine,  and  is  used  by  some 
surgeons  for  disinfecting  their  hands,  but  its 
cost  alone,  apart  from  other  objections,  excludes 
it  from  general  sanitary  practice. 

(.3)  The  oxides  of  nitrogen  may  in  like  manner 
be  rejected  as  unstable,  expensive,  and  other- 
wise misuitable. 

(4)  Caustic  alkalies  destroy  bacteria  by  dis- 
solving their  substance  as  well  as  the  albuminoid 
matters  in  which  they  may  be  embedded,  but 
weak  alkaline  solutions  favour  the  growth  of 
most.  Fresh  burnt  lime  is  thus  a  most  effective 
disinfectant  in  the  form  of  lime  wash  (not  white 
wash,  which  is  made  with  fine  chalk)  as  an 
application  to  walls.  Dry  qiiicklime  is  caustic 
and  dehydrating. 

(5)  Acids,  if  concentrated,  are  of  course  strong 
bactericides,  though  not  available  in  practice. 
But  some  bacilli,  as  that  of  cholera,  are  unable 
to  resist  very  moderate  degrees  of  acidit}',  as 
that  present  in  a  healthy  stomach,  or  produced 
by  the  use  of  sulphvu'ic  or  other  mineral  acid 
"  lemonades,"  which  are  valuable  preventives 


during  an  epidemic.  Svlphuroiis  acid  stands  on 
its  own  merits.  It  is  a  better  germicide  than 
chloi'ine  or  hypochlorous  acid,  and  is  still  the 
"  official  disinfectant,"  sharing  the  honour  with 
carbolic  acid  and  sublimate.  It  is  produced  by 
burning  crude  sulphur  or  carbonic  sulphide, 
but  since  the  former  is  hard  to  keep  alight,  and 
the  latter  dangerously  inflammable,  they  are 
fast  being  superseded  by  the  use  of  the  com- 
pressed gas  in  cylinders.  It  is  a  reducing 
agent,  decomposes  sulphides,  converts  ammonia, 
compound  ammonias,  and  organic  bases  into 
sulphites,  and  bleaches  vegetable  colours. 

Sulphur  dioxide  (SO.,)  is  irritant  and  irrespir- 
able,  -5  per  cent  having  proved  fatal,  though 
0"5  per  cent  can  be  borne  for  some  time.  It 
is  soluble  in  water  to  the  extent  of  50  vols., 
but  the  solution  is  imstable. 

In  the  anhydrous  state  it  is  inert,  acting  as 
a  germicide  only  in  the  presence  of  moisture  ; 
fumigations  of  rooms  are  therefore  useless  unless 
the  walls  and  everything  to  be  disinfected  be 
first  sprayed  or  wetted  throughout,  when  its 
bleaching  action  on  all  vegetable  colours  would 
be  resented.  In  Germany  it  has  been  thoroughly 
discredited,  but  it  holds  its  groimd  under  official 
patronage  in  the  United  Kingdom,  France, 
Sweden,  Austria,  and  the  United  States  of 
America,  wdiere,  however,  the  authorities  re- 
quire 4  per  cent  instead  of  the  U75  per  cent 
that  satisfies  ours.  The  only  prominent  sani- 
tarian on  the  Continent  who  retains  any  con- 
fidence in  it  is  Vallin  of  Paris  ;  and  its  continued 
sanction  by  our  Local  Covernment  Board  can 
be  accounted  for  only  by  the  absence  of  a  body 
of  state  officials  engaged  in  original  research 
like  those  of  the  K.  K.  Gesnnd.  Amt  at  Beidin, 
the  medical  officers  of  our  Local  Government 
Board  being  all  hard-worked  inspectors  or  "chief 
clerks." 

Suljyhuric  acid  might  under  some  circum- 
stances be  employed  with  advantage  for  disin- 
fecting ffeces  or  cesspits,  since  Stutzer  found 
0'0.5  per  cent  in  water  or  sewage  quickly  fatal 
to  the  bacilli  of  cholera.  It  wo^ild  be  especially 
useful  for  cleansing  the  bilges  of  vessels  arriving 
fi-om  infected  ports  or  having  had  cases  of  cholera 
on  board  during  the  passage. 

Boric  acid  is  a  non-irritant  antiseptic  in 
surgical  practice,  and  too  nuich  used  as  a  food 
preservative,  but  has  no  claim  to  be  considered 
a  disinfectant. 

(6)  Metallic  Salts. — Though  ferrous  sulphate 
at  one  time  enjoyed  a  high  reputation,  the  only 
metallic  salts  calling  for  notice  are  those  of  zinc 
and  mercury. 

Zinc  chloride  is  a  powerful  antiseptic  in 
solutions  of  0'5  to  1  per  cent,  and  a  disinfectant 
in  2  to  5  per  cent  for  all  but  the  most  resistant 
bacteria.  None  of  these  solutions  injure  metals 
or  fabrics.  "  Sir  W.  Burnett's  Fluid  "  contains 
50  to  70  per  cent,  and  the  French  "  Eau  de 
St.  Luc"  about  75  per  cent,  but  the  variable 
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strength  of  these  proprietary  preparations  is 
a  great  defect. 

Mercuric  Salts. — The  cyanide  and  biniodide 
are  now  preferred  in  surgery,  but  the  bichloride 
Hg^Cl^,  commonly  called  corrosive  sublimate 
or  simply  sublimate,  stands  unrivalled  as  the 
universal  disinfectant  for  its  energy,  general 
applicability,  and  cheapness.  Its  poisonous 
character  is  often  urged  against  it,  but  the 
danger  is  far  less  than  is  commonly  supposed, 
the  smallest  fatal  dose  being  3  to  5  grains,  or 
^  to  pint  of  the  1  in  1000  solution,  which 
is  the  strongest  used.  Such  a  quantity  could 
not  be  drunk  by  accident,  and  the  ounce  that 
might  .be  swallowed  in  mistake  would  represent 
I  grain  only,  the  worst  effect  of  which  would 
be  a  little  gastro-intestinal  disturbance  ;  whereas 
the  same  quantity  of  Burnett's  Fluid,  or  a  half 
or  even  a  quarter  of  an  ounce  of  carbolic  acid, 
would  very  probably  prove  fatal.  Still,  if  people 
are  afraid  to  have  it  in  a  house,  it  might  be 
coloured  blue  with  indigo  or  laundry  blue,  when 
it  could  not  be  mistaken  for  any  medicine  or 
beverage. 

One  "part  in  10,000  or  1  in  5000  ,is  fatal  to 
all  but  the  most  resistant  bacteria,  and  1  in 
1000  suffices  to  kill  in  a  few  minutes  even  those 
of  anthrax  in  water,  and  all  others  even  in  thick 
fluids  or  faeces.  To  obtain  this  proportion  a 
stock  solution  of  1  per  cent  may  be  kept ;  with 
10  per  cent  of  common  salt  or  0"1  per  cent 
of  hydrochloric  acid  added  to  prevent  deteriora- 
tion through  the  deposit  of  a  basic  chloride. 

(7)  Phenol,  CpHj(OH). — Commonly  called  car- 
bolic acid,  it  is  rather  of  the  nature  of  an  alcohol 
or  hydroxyl  derivative  of  a  hydrocarbon  radical. 
It  is  strongly  antiseptic,  but  neither  powerful 
nor  certain  as  a  disinfectant,  for  unless  concen- 
trated and  allowed  to  act  for  several  days  it 
does  little  more  than  delay  the  germination 
of  spores.  Koch  found  that  1  per  cent  destroyed 
the  bacilli  and  5  per  cent  the  spores  of  anthrax 
in  two  days,  but  some  bacilli  are  even  more 
resistant,  and  those  of  typhoid  fever  flourish 
in  a  medium  carbolised  to  1  per  cent. 

Carbolic  powders  consist  of  phenol  incor- 
porated with  inert  mineral  matter,  its  minute 
subdivision  favouring  its  volatilisation,  a  doubt- 
ful advantage  since  aerial  disinfection  is  an 
illusion.  ,  They  should  be  guaranteed  to  contain 
1-5  per  cent  of  phenol,  though  few  do,  and  some 
show  only  a  trace. 

The  crude  acid  of  the  shops  is  in  some  re- 
spects superior  to  the  pure. 

Cresol  or  methyl  phenol  with  its  derivatives 
forms  the  chief  constituent  of  lysol,  creolin,  izal, 
"  Jeyes'  Fluid,"  and  a  host  of  similar  mixtures 
and  preparations.  It  is  a  better  disinfectant 
than  phenol,  and  some  of  its  products  and 
derivatives  are  much  less  poisonous. 

(8)  Formaldehyd,  COH.H  ;  Paraformaldehyde, 
C3O3H3.H3. — Polymers  of  the  aldehyd  of  methyl, 
the  first  being  a  pungent  gas,  very  soluble  in 


water,  from  which  it  is  given  off  again  on  heat- 
ing, and  the  second  a  white  crystalline  solid, 
breaking  up  when  heated  into  the  normal  alde- 
hyd. It  is  a  very  powerful  antiseptic,  recently 
much  used  for  preserving  milk,  fish,  etc.,  and 
a  very  good  disinfectant.  In  1  per  cent  solu- 
tions it  kills  all  microbes  in  from  fifteen  minutes 
to  one  hour,  and  not  being  caustic  or  irritant, 
and  not  forming  an  insoluble  compound  with 
soap,  as  sublimate  and  zinc  salts  do,  it  may  be 
used  without  hesitation  for  disinfecting  the 
hands,  clothing,  brushes,  etc.,  and  in  laundry 
work.  It  has  a  decided  action  on  bacteria  even 
as  a  dry  gas,  though  far  less  than  when  in  solu- 
tion or  when  the  articles  have  been  wetted. 
The  so-called  "  Formalin  "  is  a  40  per  cent  solu- 
tion of  formaldehyd,  and  paraformaldehyd  is  sold 
in  tabloids,  to  be  volatilised  in  a  special  lamp, 
the  "  Alformant."  When  this  is  used  the  walls 
and  furniture  should  be  previously  sprayed  with 
water.  It  may  be  described  as  the  domestic, 
as  sublimate  is,  or  should  be,  the  official  dis- 
infectant. 

Disinfecting  soaps  and  candles  are  not  to 
be  commended,  being  too  feeble  to  be  of  any 
real  use,  while  giving  a  false  sense  of  security. 

III. — Practical  Disinfection 

PrejMratory  Measures. — The  difficulties  of  dis- 
infection, the  risk  of  spoiling  things  in  the  pro- 
cess, and  the  necessity  of  destroying  such  as 
cannot  be  thoroughly  disinfected  would  be 
minimised  if  the  moment  an  infectious  disease 
is  recognised,  or  even  suspected,  all  carpets, 
woollen  curtains,  stuffed  furniture,  feather  beds, 
down  quilts,  and  rugs  were  removed  from  the 
room,  as  well  as  clothing  in  chests  of  drawers, 
wardrobes,  or  hanging  closets,  and  no  furniture 
retained  beyond  a  table  and  cane  or  wooden 
chairs,  washing-stand,  and  the  like.  The  easy 
American  or  Indian  chairs,  into  the  construction 
of  which  no  textile  fabric  except  a  little  canvas 
enters,  should  be  substituted  for  the  arm-chairs 
or  couches  usually  provided  for  the  attendants. 
The  oldest  and  the  least  valuable  blankets  and 
bedding  should  be  brought  into  requisition,  or, 
better  still,  the  ordinary  mattress  and  flock  or 
hair  bed  be  exchanged  for  one  stuffed  with  the 
cheap  but  comfortable  zostera  or  sea-wrack,  com- 
monly though  incorrectly  called  "  alva,"  which 
may  afterwards  be  burnt,  the  ticks  being  boiled 
for  future  use.  As  at  this  early  stage  infection 
can  scarcely  have  taken  place,  it  will  be  sufficient 
to  expose  the  articles  removed  to  the  wind  and 
light  in  the  garden  or  yard. 

A  room  on  the  highest  floor,  if  lofty  and 
spacious  with  ample  windows,  is  to  be  preferred, 
but  on  the  next  below,  if  the  topmost  rooms 
be  in  the  roof  with  low  ceilings,  dormer  windows, 
and  the  like  ;  the  door  should  be  kept  closed 
and  the  window  more  or  less  open  ;  and  if  the 
weather  permit,  a  fire,  however  small,  kept 
burning ;  if  not,  the  chimney  at  any  rate  should 
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never  be  closed.  All  windows  on  the  staircase 
should  be  open  day  and  night,  and  the  doors 
and  windows  of  other  bedrooms  during  the  day, 
as  should  the  door  into  the  garden,  if  any,  and 
the  front  door  also  if  kept  on  the  chain. 

Special  Considerations.  —  These  anticipatory 
precautions  may  with  advantage  be  taken  in 
all  cases  of  known  or  suspected  infectious 
disease,  but  when  its  character  is  determined 
the  subsequent  steps  for  preventing  the  spread 
of  the  infection  will  be  regulated  as  to  both 
their  nature  and  the  stringency  with  wdiich 
they  shall  be  enforced  by  the  circumstances  of 
the  case. 

The  medical  man  will  have  to  take  into 
account  (1)  the  presence  of  susceptible  persons, 
especially  with  regard  to  the  age-incidence,  and 
fatality  of  the  disease  ;  (2)  its  degree  of  com- 
municability  to  susccj^tible  persons  and  the 
danger  to  life  involved ;  (3)  the  persistence 
or  vitality  of  the  microbes  and  their  spores  out 
of  the  body  ;  (4)  the  "  ways  and  means "  of 
infection. 

Thus  (1)  all  persons  who  have  not  previously 
passed  through  an  attack  of  scarlatina  are 
susceptible,  but  the  susceptibility  and  fatality 
is  so  far  greater  in  childhood  that  adults  over 
20  or  30  years  of  age  need  not  be  taken  much 
account  of,  and  those  past  middle  life  may  be 
looked  on  as  insusceptible.  (2)  Measles  is  the 
most  infectious  of  all  diseases  (except  smallpox 
in  an  unvaccinated  community),  but  the  danger 
to  life,  except  in  infancy,  is  practically  nil ; 
while  the  fatality  of  diphtheria  at  all  ages  is 
greater  than  that  of  almost  any  other.  (3)  The 
infection  of  measles  is  evanescent,  while  those 
of  scarlatina  and  of  diphtheria  are  persistent 
to  an  extraordinary  degree.  (4)  Enteric  fever 
is  spread  almost  exclusively  by  the  fceces  and 
urine,  which,  gaining  access  to  water-supplies 
even  after  percolating  many  yards  through  the 
earth,  may  infect  an  entire  community  ;  though 
in  a  spacious  and  w-ell-ordered  sick-room  the 
danger  to  the  attendants  and  household  is  in- 
significant. On  the  other  hand,  the  infection 
of  scarlatina,  diphtheria,  or  smallpox  is  with 
ordinary  care  easily  confined  to  the  house, 
though  within  it  susceptible  persons  are  with 
difficulty  kept  from  contracting  it.  But,  per 
contra,  no  one  need  be  susceptible,  at  least  after 
the  first  few  days,  to  smallpox  or  diphtheria, 
for  in  revaccination  we  have  the  means  of  con- 
ferring immunity  for  many  years,  and  j^rophy- 
lactic  inoculation  with  diphtheritic  antitoxin 
protects  from  infection  for  about  a  month, 
measures  that  should  never  be  omitted  on  the 
appearance  of  either  disease  in  a  house. 

Economy  of  Sick-room. — During  the  coiu'se 
of  the  illness  all  linen  when  soiled  or  changed 
should  be  immediately  immersed  in  a  solution 
of  "  formalin,"  1  part  to  20  of  water,  or  sub- 
limate 1  in  2000,  or  zinc  chloride  1  in  2-5,  in 
a  glazed  earthenware  pan,  such  as  is  used  for 


keejjing  bread,  and  as  soon  as  convenient  they 
should  be  plunged  for  a  quarter  of  an  hour 
in  a  copper  of  boiling  water.  Before  applying 
soap  to  the  clothes  it  will  be  necessary  to  rinse 
and  wring  them  out  in  clean  water  if  sublimate 
or  the  zinc  salt  have  been  used,  since  these, 
especially  the  latter,  form  insoluble  compounds 
with  the  fatty  acids.  With  "  formalin,"  which 
does  not  in  the  least  interfere  with  the  lather, 
this  precaution  is  not  needed,  and  a  wooden 
or  galvanised  tub  may  be  vised.  Cups,  plates, 
spoons,  forks,  etc.,  for  the  use  of  the  patient 
should  be  kept  and  washed  in  the  room,  and 
on  no  account  sent  downstairs. 

All  evacuations  should  be  immediately  well 
stirred  with  a  1  per  cent  solution  of  sublimate 
in  the  proportion  of  2  oz.  to  the  pint  before 
being  passed  into  the  sewer  or  buried  in  the 
earth,  luiless  reserved  for  the  inspection  of  the 
medical  attendants  in  the  open  air,  not  in  a 
closet  or  in  a  room.  The  urine  is  at  least  as 
infective  as  the  fteces. 

The  Attendants. — Persons  in  attendance  on 
a  patient  suffering  from  smallpox,  diphtheria, 
or  scarlatina,  and,  of  course,  typhus — though 
this  is  not  likely  to  be  met  with  in  private 
practice — should  avoid  all  contact  with  sus- 
ceptible individuals,  especially  children.  If  this 
be  impi-actica])le,  as  when  the  circumstances 
of  the  family  preclude  the  engagement  of 
professional  nurses,  and  the  wife  or  mother 
must  take  her  turn  with  the  patient  and  the 
other  children,  she  should,  as  indeed  should 
all  nurses,  wear  only  cotton  dresses,  and  these 
changed  twice  a  week  at  the  least,  while  one 
that  has  been  soiled  by  the  excreta  in  enteric 
fever,  or  by  the  nasal  and  oral  discharges  in 
diphtheria  or  scarlatina,  should  be  at  once 
consigned  to  the  disinfecting  tub.  She  should 
have  another  dress  hanging  on  the  landing  to 
put  on  in  the  house,  leaving  that  she  had  been 
wearing  behind  in  the  room. 

She  must  keep  her  nails  short,  and  after 
dipping  her  hands  in  the  formalin  solution 
(1  in  20),  cleanse  them  with  hot  water  and 
soap,  using  the  nail-brush,  before  attending  to 
the  other  children. 

It  would  be  most  desirable  that  her  hair  should 
be  cut  short  enough  to  be  frequently  waslied,  but 
if  not  it  should  be  enclosed  in  a  cotton  cap  while 
in  the  room,  or  a  bathing-cap  would  be  still 
better'. 

Convalescents. — After  smallpox  and  scarlatina, 
so  soon  as  recovery  has  well  advanced,  the  person 
of  the  patient  should  be  disinfected  by  frequent 
baths  with  hot  water  and  soap,  the  hair  cut  short 
and  the  head  washed  with  formalin  followed  b^- 
soap  and  water,  soft  soajj  being  preferable  to 
hard.  The  throat  in  scarlatina  and  diphtheria 
should  be  sprayed  with  a  weak  solution  of  Liq. 
sod.  chlorinata;  or  formalin  or  Liq.  pot.  perm, 
daily  for  several  weeks,  or  so  long  as  there  is 
any  redness,  swelling,  or  relaxation.     The  use 
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of  a  spray  and  not  a  gargle  is  to  be  recom- 
mended. Dr.  Sanger's  colour  experiments  prove 
conclusively  that  a  gargle  does  not  come  in 
contact  with  the  walls  of  the  pharynx  or  the 
tonsils,  and  can  act  on  the  soft  palate  and  arch 
of  the  fauces  only. 

When  convalescence  is  complete,  and  the 
danger  of  infection  considered  past,  it  is  advisable 
that  the  patient,  before  returning  to  his  family, 
should,  especially  if  he  have  been  in  a  hospital 
or  in  a  room  with  other  patients,  be  sent  away 
for  a  week  or  two  where  he  may  breathe  a  pure 
air  and  eliminate  the  last  traces  of  infection. 

Attendants  who,  though  insusceptible  to 
scarlatina, ,  or  not  having  contracted  diphtheria, 
are  sensible  of  some  degree  of  sore  throat,  indicat- 
ing resisted  and  abortive  infection,  should  use 
the  spray  to  their  throats  and  pass  a  week  or  so 
in  a  pure  air,  as  much  as  possible  out  of  doors, 
in  the  same  manner,  to  rid  themselves  of  the 
germs  which,  though  they  have  had  little  effect 
on  them,  may  commmiicate  the  disease  to  others 
more  susceptible. 

Special  Considerations. — As  with  the  precau- 
tions to  be  taken  to  prevent  the  spread  of  infec- 
tion during  the  illness  of  the  patient,  so  with  the 
subsequent  disinfection  of  the  room,  bedding, 
etc.,  a  certain  latitude  may  be  allowed  accoi'd- 
ing  to  the  nature  of  the  disease.  With  measles 
and  whooping-cough,  the  microbes  of  which 
perish  very  soon,  a  thorough  cleaning  of  the 
room,  washing  of  linen,  blankets,  etc.,  and  ex- 
posure of  beds,  pillows,  and  unwashable  curtains, 
carpets,  etc.,  such  as  is  familiar  to  housekeepers 
as  a  "  spring  cleaning,"  suffices.  With  enteric 
fever  no  more  is  needed  except  for  bedding  and 
linen  that  have  been  in  contact  with  the  patient ; 
but  beds  and  mattresses  should  be  destroyed 
i-ather  than  disinfected,  since  they  are  sure  to 
be  more  or  less  saturated  with  the  fiuid  and 
mostly  involuntary  evacuations  of  the  patient. 
In  puerperal  fever,  a  septic  disease,  the  contagion 
of  which  maintains  an  extra-corporeal  existence, 
and  is  most  persistent,  the  destruction  of  the 
bedding  is  imperative,  for  the  neglect  of  this 
precaution  may  cause  the  death  of  a  parturient 
woman  occupying  the  bed  even  after  the  lapse 
of  a  year  or  longer. 

In  diphtheria,  scarlatina,  and  smallpox  it  is 
highly  advisable  to  substitute  for  pocket  hand- 
kerchiefs pieces  of  soft  cotton  or  linen  rags, 
which  should  be  burnt  as  often  as  used,  or  the 
Japanese  paper  handkerchiefs  if  they  are  to 
be  had. 

Aftei-  Death. — Infection  does  not  cease  with 
death.  The  number  of  well  -  authenticated 
instances  of  the  propagation,  sometimes  wide- 
spread, of  smallpox,  diphtheria,  scarlatina, 
typhus,  etc.,  through  contact,  direct  or  indirect, 
with  the  bodies  of  persons  dying  of  those  diseases 
is  so  great  that  much  more  stringent  legislation 
would  be  a  public  benefit.  At  any  rate,  the 
body  should,  so  soon  as  possible,  be  put  into  the 


coffin,  bedded  in  some  disinfecting  absorbent, 
the  best  being  probably  Hartmann's  sublimated 
wood-wool,  or,  in  rougher  practice,  sublimated 
sawdust ;  "  formalin  "  might  be  sprayed  over 
all.  The  coffin  should  be  placed  in  an  empty 
room,  covered  with  its  lid,  though  so  soon  as 
the  first  signs  of  cadaveric  change  appear  it 
should  be  screwed  down,  and  burial  (or  crema- 
tion) follow  at  the  earliest  possible  date.  There 
is  no  excuse  for  "  last  looks,"  and  to  allow  a 
"last  kiss"  is  morally  criminal.  When  an 
empty  room  is  not  available,  or  for  other  reasons 
the  medical  attendant  deems  the  retention  of 
the  corpse  a  danger  to  the  health  of  the  inmates 
of  a  house,  he  can  obtain  an  order  from  a 
magistrate  for  its  removal  to  the  mortuary, 
and  its  burial  from  thence  ;  and  it  is  much  to 
be  desired  that  public  mortuaries  were  largely 
and  voluntarily  used  for  the  deposit  of  corpses 
between  death  and  burial,  irrespective  of  social 
position,  of  accommodation,  or  the  nature  of 
the  disease. 

The  practice  in  Munich  and  the  arrangements 
of  the  magnificent  mortuary  of  that  city,  where 
rich  and  poor  alike  "  lie  in  state  "  mid  surround- 
ings suggestive  rather  of  a  sacred  edifice  than  of 
the  dead-house  and  post-mortem  room,  well 
deserve  study  and  imitation.  It  bears  no  re- 
semblance to  that  "  chamber  of  horrors "  the 
Morgue  at  Paris,  the  purpose  of  which,  to 
preserve  unclaimed  bodies  as  long  as  possible, 
is  entirely  different. 

Disinfection  of  Room,  etc.  —  The  common 
method  of  aerial  disinfection  by  means  of 
sulphur  is  very  inadequate.  Whatever  efficacy 
it  appears  to  have  is  doubtless  due  to  the 
thorough  and  prolonged  influx  of  fresh  air  which 
follows  its  use.  The  object  of  disinfection  is  to 
kill  the  germs  adhering  to  the  walls  and  floors, 
accumulating  in  the  dust  deposited  on  ledges, 
cornices,  and  furniture,  and  lodging  in  the  folds 
of  woollen  fabrics  and  the  stuffing  of  bedding, 
chairs,  etc.,  just  the  places  where  they  are  least 
accessible  to  gaseous  agents. 

The  first  step  is  to  have  all  washable  fabrics 
plunged  in  boiling  water  for  a  quarter  of  an 
hour  or  twenty  minutes ;  and  mattresses,  beds, 
bolsters,  pillows,  and,  if  such  have  unfortunately 
been  left  in  the  room,  all  quilts,  carpets,  rugs, 
and  the  stuffing  of  easy-chairs,  packed  up  for 
transmission  to  the  disinfecting  station.  Next, 
the  floor  should  be  well  washed,  in  fact  swilled, 
with  1  in  1000  sublimate  solution,  care  being 
taken  to  saturate  the  interspaces  between  the 
boards,  and  the  walls  sprayed  with  the  same  by 
means  of  a  garden  syringe  or  other  apparatus,  or 
simply  washed  down  with  a  cloth  or  mop.  The 
ledges  over  the  door  and  window  frames  and  the 
wood-work  of  the  sashes  should  be  washed  with 
a  cloth  dipped  in  the  solution,  and  the  furniture 
treated  in  the  same  way.  The  ceiling  should 
then  be  limewashed,  special  care  being  paid  to 
ornamental  cornices,  roses,  and  other  decorative 
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work,  that  no  part  shall  escape  the  application. 
The  room  should  then  be  left  with  the  windows 
(jpen  for  a  day  or  two,  after  whicli  the  ceiling 
may  be  whitewashed  or  papered  ;  the  walls,  if 
papered,  stripped  and  repapered  ;  and  the  floor 
scrubbed  with  soap  and  soda,  which  will  convert 
any  remaining  suljlimate  into  a  non-volatile  and 
insolul)le  compound.  A  fresh  coat  of  paint  to 
doors  and  windows  would  be  a  further  security. 
Fenders,  fire-irons,  and  metal  work  generally, 
which  would  be  spoiled  by  the  sublimate,  need 
only  be  well  polished. 

Where  a  proper  steam  disinfecting  oven  is 
available,  all  beds,  carpets,  and  such-like  should 
be  sent  there,  or  if  there  be  none  available  the 
ticking  and  cases  must  be  boiled  ;  good  hair  or 
feathers  may  be  steeped  in  a  1  in  1000  sublimate 
solution  for  half  an  hour  and  then  washed  in 
pure  water,  but  flock  or  cheap  hair  and  mi.xcd 
stuffings  are  far  better  burnt. 

Legislation. — The  various  enactments  bearing 
on  the  jjrevention  and  repression  of  infectious 
diseases  will  be  referred  to  in  the  articles  Infec- 
tion ;  Quarantine;  etc. 

DislOCa.tlOI1.  —  The  separation  or  dis- 
placement of  bones  (more  especially)  from  their 
natural  relations  to  each  other.  It  may  be 
complete  (the  ends  of  the  bones  overlapping)  or 
incomplete  (partial);  simple  (no  other  injury), 
or  complicated  (one  or  both  bones  fractured),  or 
compound  (wound  making  the  joint  communicate 
with  tlie  exterior) ;  habitual  or  relapsing  (re- 
current) ;  spontaneous  (not  due  to  violence),  or 
traumatic  (due  to  violence).  See  Ankle-Joint, 
Kegion  of,  Injuries  {Dislocation  of  Peroneal 
Tendons,  Tihio-TarsalandCompound Dislocations, 
andDislocationof  Astragalus) ;  Brachial  Plexus, 
Surgical  Affections  of  ;  Chest,  Injuries  op 
{Dislocation  of  Ribs) ;  Deformities  {Congenital 
Dislocations)  ;  Elbow  -  .Ioint,  Injuries  and 
Diseases  of  {Dislocations);  Fingers  {Injuries, 
Dislocations) ;  Hip-Joint,  Injuries  of  {Disloca- 
tions) ;  Knee-Joint,  Injuries  of  {Dislocations) ; 
Lens,  Crystalline  {Disj^lacement) ;  Mouth, 
Injuries  and  Diseases  of  the  Jaw  {Dislocation 
of  Loiver  Jaw) ;  Nerves,  Peripheral  {Disloca- 
tion of  Ulnar  Nerve) ;  Shoulder,  Diseases  and 
Injuries  of  {Dislocations  of  Humerus,  Acromial 
End  of  Clavicle,  and  Biceps  Tendon)  ;  Spine, 
Surgical  Affections  of  {Fracture-Dislocation)  ; 
Sterno-Clavicular  Joint  {Injuries) ;  Wrist- 
Joint,  Injuries  {Dislocations). 

DiSOin3.t£l. — Doulile  monsters  or  united 
twins,  in  contrast  to  tlie  monosomatous  terata 
or  single  monsters  {Taruffi).    See  Teratology. 

Disorder.  See  Disease.  —  Disorder  is 
generally  regarded  as  a  milder  term  tlian  disease, 
and  does  not  indicate  structural  alterations. 

DispSir. — -Unequal,  unlike. 


OispsiniSa.ry. — In  the  strict  sense  dispen- 
sary means  a  jjlace  where  medicines  are  made 
up  or  dispensed  ;  but  it  has  come  to  mean  also 
an  institution  where  poor  patients  are  seen, 
examined,  prescril)ed  for,  and  given  medicines 
and  (sometimes)  surgical  ajipliances,  gratis,  or  for 
a  nominal  fee  (Charity  or  Public  DisjDensarios). 

Dispensatory.  — A  non-official  Pharma- 
copoeia, containing,  in  particular,  the  pharma- 
ceutical details  respecting  drugs. 

DisperBSing'. — Making  up  or  putting  up 
medicines  according  to  a  prescribed  formula 
{i.e.  a  prescription).  The  dispenser  has  to  be 
very  careful  to  read  the  prescription  carefully 
and  thoughtfuU}^,  to  be  alert  to  detect  incom- 
patibles  or  wrong  doses,  to  label  the  medicine 
carefully  ("Poison,"  "External  Application  only," 
"  Shake  the  Bottle  "),  etc.    See  Prescribing. 

DiSpla.Cennent.  —  A  dislocation,  more 
especially  of  one  or  other  of  the  internal  organs, 
e.g.  of  the  litems,  spleen,  etc. 

DiSpOSaL — Disposal  of  sewage,  of  refuse, 
I  if  the  dead,  etc.   See  Sewage  and  Drainage  ;  etc. 

Disposition. — Constitution  or  diathesis 
or  tendency. 

Dissection  -  Wounds.     See  Post- 

MoRTE,M  Methods  {Rules  of  Procedure,  Personcd). 

Disseminated. — Scattered  or  discrete, 
as  in  disseminated  sclerosis.  See  Paralysis 
{Paralysis  with  Tremor  or  Ataxy,  Disseminated 
Sclerosis). 

Dissociation. — The  separation  and  re- 
cognition of  the  elements  of  a  tissue  or  organ 
by  histological  methods  (staining,  teasing,  etc.). 
Dissociation  of  personality  means  the  breaking 
up  of  the  "  Ego "  into  two  or  more  "  sub- 
conscious partners,"  as  in  Professor  Prince's 
jiatient,  "  Miss  Beauchamp." 

Dissolution.  —  The  breaking  up  of  a 
tissue  or  of  the  anatomical  elements  of  a  tissue ; 
morbid  softening  of  a  tissue  ;  death  ;  or  the  dis- 
appearance of  all  traces  of  an  embryo  which  has 
died  in  earh'  antenatal  life. 

Dissolution,  Law  of. — Drugs  {e.g. 
alcohol)  acting  on  the  brain  and  spinal  cord  are 
subject  to  what  lias  been  called  the  Law  of 
Dissolution ;  "  when  a  drug  affects  fmictions 
progressively,  those  first  aff"ectecl  are  the  highest 
in  development — that  is  to  say,  they  are  the  last 
acquired  by  the  individual  and  the  last  to  appear 
in  the  species.  The  next  affected  are  those  next 
to  highest,  and  so  on  ;  till  finally  the  lowest  of 
all  from  an  evolutionary  point  of  view,  that  is 
to  say  the  functions  of  respiration  and  circula- 
tion, are  affected"  (Hale  AVhite).  See  Alkaloids 
{Law  of  Dissolution). 
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Dista.1. —  Distant  or  remote ;  opposed, 
therefore,  to  proximal ;  the  distal  end  of  a  long 
bone  is  that  farthest  from  the  trunk.  Distad 
means  in  the  direction  of  or  towards  the  distal 
end  of  a  bone  or  a  limb,  etc. 

Distemper. — An  infectious  catarrhal 
disease  affecting  carnivorous  animals,  especially 
dogs,  and  consisting  in  inflammation  of  the 
mucous  membrane  of  the  nose,  throat,  eyes, 
bronchi,  and  alimentary  tract ;  the  skin  is 
sometimes  affected  ;  it  is  most  common  in  dogs 
under  one  year  of  age  and  is  very  fatal  (about 
50  per  cent);  it  is  a  sort  of  "dog-measles," 
and  one  attack  usually  confers  immunity.  The 
word  distemper  may  also  l)e  used  of  any 
disease. 

Distich ia,SiS. — The  presence  of  a  second 
row  of  eyelashes,  occurring  as  a  congenital 
anomaly.  See  Eyelids,  Affections  of  [Dis- 
tichiasis. 

Distoma  or  Distomum.— The  cfe 

tomidcB  belong  to  the  tromatodes  or  flukes 
among  the  parasitic  worms ;  there  are  several 
species  including  distomum  hepaticum  (the  liver 
fluke),  distomum  lanceolatuni  (the  smaller  liver 
fluke),  distoma  hcpniatobium  (bilharzia  hsemato- 
bia),  etc.  See  Liver  [Liver  Parasites) ;  Lungs, 
Parasitic  Affections  of  {Distomum  Ringeri) ; 
Parasites  {Helminths,  Trematodes). 

DistomuS. — The  teratological  state  in 
which  there  is  a  double  mouth  or  double  lower 
jaw  (Ballantyne's  Antenatal  Pathology,  vol.  ii. 
pp.  389,  447). 

Dita  Bark. — The  dried  bark  of  Alstonia 
scholaris,  containing  an  alkaloid  ditaine 
(C^^Hg^N^O)  having  a  paralysing  effect  on 
motor  nerve  endings  (in  mammals) ;  it  is 
official  in  the  Indian  and  Colonial  Addendum 
(1900)  to  the  British  Pharmacopoeia  of  1898. 
See  Alstonia. 

Dittrich'S  Plugs.— Yellowish  plugs  of 
sputum,  varying  in  size  from  a  millet  seed  to  a 
bean,  formed  in  the  bronchi  in  cases  of  gangrene 
of  the  lung  and  bronchiectasis.  See  Bronchi, 
Bronchitis  {Clinical  Varieties,  Foetid  Bronch- 
itis) ;  Expectoration  {Form). 

DiureideS.  —  Bodies  consisting  of  two 
unmodified  or  modified  urea  molecules,  linked 
together  by  an  acid  nucleus,  e.g.  the  purin 
bodies ;  in  birds  and  reptiles  they  are  the  sub- 
stances in  which  nitrogen  is  principally  elimi- 
nated ;  the  most  important  of  them  is  uric  acid, 
and  others  are  xanthin,  hypoxanthin,  and  allan- 
toin.  See  Liver,  Physiology  of  {Regulation  of 
Supply  of  Proteids) ;  Physiology,  Excretion 
{Nitrogenous  Substances,  Diureides). 

Diuresis. — Increased  or  abundant  excre- 
tion of  urine,  occurring  as  a  sign  of  disease,  as 


the  result  of  taking  some  medicines,  or  because 
of  altered  physiological  conditions ;  polyuria. 
See  Diuretics. 

Diuretics.  See  cdso  Alcohol;  Buchu; 
Calomel  ;  Caffeine  ;  Digitalis  ;  Diuretin  ; 
Heart,  Myocardium  and  Endocardium  {Treat- 
ment, Strophanthus  and  other  Cardiac  Remedies) ; 
Juniper;  Potash;  Squill;  etc.,  etc.  —  A 
diuretic  is  usually  defined  as  an  agent  which 
increases  the  elimination  of  urine.  Such  a 
definition  is  a  convenient  clinical  one,  but  we 
must  bear  in  mind  that  in  certain  diseases,  e.g. 
granular  contracted  kidney,  the  failure  in 
excretion  is  one  in  the  elimination  of  solids, 
and  not  in  the  discharge  of  water,  and  in  such 
cases  there  are  important  indications  in  con- 
nection with  the  daily  intake  of  nitrogenous 
ingi-edients. 

The  difliculties  that  invest  this  subject  either 
from  the  pharmacological  or  clinical  point  of 
view  are  considerable.  They  depend  largely  on 
the  fact  that  very  considerable  variations  in  the 
total  excretion  of  urine  occur  not  only  in  health, 
but  also  in  many  diseases, — variations  which 
are  apparently  quite  independent  of  the  dietetic 
or  other  treatment  in  operation. 

Thus  in  health  we  find  variations  occurring 
quite  independent  of  the  amount  of  fluid  in- 
gested, and  also  independent  of  the  amount 
lost  by  the  various  other  channels,  these  varia- 
tions depending  on  the  varying  activity  of  the 
renal  structures. 

The  mechanism  of  renal  secretion  will  be  fully 
discussed  in  the  article  "  Kidney  " ;  here  it  will 
suffice  to  give  a  general  outline  of  the  factors 
which  are  concerned  in  diuresis,  at  the  same 
time  indicating  the  different  points  that  call  for 
consideration  in  seeking  to  estimate  the  potency 
of  an  agent  with  supposed  diuretic  influence. 

As  a  proof  of  the  very  marked  variations  in 
the  amount  excreted  from  day  to  day,  quite 
independently  of  the  employment  of  any  agent 
of  supposed  diuretic  influence,  the  following 
figures  may  be  quoted  : — 

Case  I. 
June  8,  1200  c.c.  urine. 
„  9,  1352 
„  10,  1700 
„  11,  1305 
„  12,  990 
„  13,  1645 

Case  II. 
Oct.  29,  1865  c.c.  urine. 

„    30,  1950 

„  31,2375 
Nov.  4,  2470 

These  are  taken  from  the  middle  of  a  series 
of  detailed  observations  on  the  urine  of  two 
hospital  patients  under  similar  treatment  from 
day  to  day,  and  one  can  readily  imagine  from 
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these  figures  that  a  powerful  diuretic  influence 
might  be  attached  to  a  drug  employed  at  a 
time  when  the  renal  secretion  was  low.  The 
cause  of  these  variations  is  unknown,  but  their 
existence  must  be  recognised  when  seeking  to 
define  the  diuretic  action  of  any  remedy  in 
use. 

There  are  many  things  which  have  to  be 
carefully  considered  in  connection  with  the 
subject  of  diuresis,  and  there  are  many  points 
of  difficulty  in  their  consideration — points  de- 
pending on  our  want  of  accurate  knowledge  of 
the  agencies  concerned  in  the  renal  secretion  in 
health  as  well  as  disease. 

The  force  driving  the  hlood  through  the  kid- 
neys has  first  to  be  considered.  This  has  in 
great  measTU'e  to  be  determined  by  the  state  of 
tlie  general  blood-j^ressure  as  estimated  by  the 
pulse.  We  must,  however,  bear  in  mind  that 
tiicre  may  be  increased  vaso-motor  tone  in  the 
kidney,  of  local  origin,  dependent  upon  altera- 
tions in  the  splanchnic  area,  and  it  is  interesting 
in  this  connection  to  note  the  close  relationship 
which  has  been  shown  by  Hill  to  exist  between 
tlie  splanchnic  area  and  the  regulation  of  the 
cerebral  circulation.  As  an  instance  of  diuresis 
resulting  from  general  increased  arterial  tension 
we  have  the  influence  of  cold. 

Then  the  state  of  the  hlood  itself  has  to  be 
considered.  It  may  l)e  that  the  variations  in 
the  amount  of  ui'ine  excreted  from  day  to  day  in 
some  cases  of  gout  are  largely  dependent  on  the 
relative  amount  of  toxic  material  present.  Apart 
from  the  presence  of  toxic  substances,  excess  of 
uric  acid  in  the  blood  and  the  amount  of  salts 
require  consideration,  and  will  be  referred  to 
later.  The  condition  of  the  kidneys  themselves 
is  a  further  point  meriting  very  careful  con- 
sideration. On  the  one  hand  there  may  be 
some  defect  in  the  state  of  the  secreting  struc- 
tures in  the  glomeruli  and  the  tubules,  or  some 
obstruction  in  the  excretory  channels ;  or,  on 
the  other  hand,  the  permeability  of  the  kidneys 
may  be  impaired,  or  there  may  be  interference 
with  the  venous  circulation.  While  all  these 
factors  have  to  be  borne  in  mind,  it  is  exceed- 
ingly diflicult  and  frequently  impossible  to 
determine  which  of  them  has  been  at  fault,  or, 
in  other  words,  w'hich  of  them  has  been  influ- 
enced, and  how,  by  the  diuretic  used  in  any 
given  case.  In  disease  we  may  find  a  greater 
permeability  associated  with  diminished  velocity, 
and  obstruction  to  the  discharge  from  the  kidney. 

Diuresis  may  occur  through  an  elevation  of 
the  arterial  tension,  through  an  excess  of  water, 
or  by  an  excess  of  salts. 

The  ingestion  of  water  probably  acts  in  a 
complex  maimer  :  the  total  Inilk  of  the  blood  is 
augmented,  tissue  metabolism  is  modified,  with 
resulting  increased  excretion  of  waste  products, 
and  the  renal  capillary  pressure  is  raised.  An 
excess  of  salts  acts  similarly,  but  in  different 
directions :  here  fluid  is  withdrawn  from  the 


cells,  thus  tending  to  increased  total  bulk  of  that 
fluid  ;  further,  the  osmotic  pressure  is  increased, 
and  the  general  metabolism  as  well  as  renal 
metabolism  influenced. 

It  has  been  thought  that  one  reason  why 
potassium  salts  are  more  powerful  diuretics  than 
sodium  salts  depends  on  the  fact  that  the  former 
are  naturally  less  abundant  in  the  blood,  and 
are  therefore  more  stinndating  and  active  on 
account  of  their  greater  difl'usive  power. 

The  action  of  alkaline  and  acid  salts  differs 
somewhat  from  those  of  the  neutral ;  the  former 
increase  production  of  urea,  which  being  a 
stimulant  to  renal  excretion  promotes  diuresis. 
Acid  salts  tend  to  diminish  urea  production,  but 
induce  a  flow  of  alkaline  fluid  from  the  tissues, 
and  thus  increase  the  amount  of  salts  and  water 
in  the  blood  with  resulting  diuresis. 

The  compounds  of  the  xanthin  group,  notably 
caff"eine,  act  by  modifying  renal  metabolism,  and 
by  also  stimulating  the  circidation. 

Indications  for  the  %tse  of  Diuretics. — Diuretics 
are  so  frequently  indicated  in  various  cardiac, 
respiratory,  and  renal  diseases,  and  also  in  many 
conditions  of  general  disordered  metabolism, 
that  only  a  few^  general  statements  need  be 
quoted. 

The  first  essential  for  the  clinician  in  all  cases 
is  to  endeavour  to  gauge  the  state  of  the  kidney 
itself  and  the  state  of  the  cardio-vascular  system. 
This  has  to  be  done  by  a  detailed  general  ex- 
amination of  the  subjective  and  objective  symji- 
toms  present  in  each  case. 

In  all  cases,  moreover,  it  is  advisable  that  the 
functions  of  the  auxiliary  excretory  organs  be 
judiciously  pi'omoted.  The  use  of  a  vegetable 
purgative  pill,  or  calomel  in  pill  form,  with  an 
occasional  morning  saline,  and  the  use  of  hydro- 
therapeutic  remedies  to  pi-omote  the  skin  func- 
tion, are  very  important  aids  to  treatment. 

If,  after  consideration,  the  conclusion  is 
arrived  at,  that  the  defective  secretion  results 
from  low  vascular  tension,  digitalis,  or  a  similarly 
acting  body,  is  the  remcd}^  par  excellence.  A 
prescription  like  the  following  can  l)e  com- 
mended : — 

E  Potass,  citrat.        .        .       gr.  xxx. 
Spir.  chloroformi    .        .  Jll^xx. 
Tinct.  digitalis      .        .  Ill^x. 
Infus.  buchu         .        .  5ss. 
Dose  for  an  adult,  t.  d.  s.,  to  be  followed  by 
a  copious  drink  of  water. 

The  foregoing  illustrates  how  we  may  advan- 
tageously combine  diuretics  of  dift"erent  classes, 
the  digitalis  acting  mainly  through  the  general 
blood-pressure,  the  potash  and  buchu  acting  on 
the  kidney  structure,  directly  aided,  in  the  case 
of  potash,  by  alterations  in  general  tissue  meta- 
bolism. Citrate  of  potash  or  lithia  alone,  or  in 
combination  with  buchu  or  scoparium  as  a 
vehicle,  may  be  mentioned  as  suitable  drugs  in 
cases  where  a  vascular  diuretic  is  not  indicated. 
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The  nitrites  in  large  doses  are  also  serviceable 
remedies,  their  exact  mode  of  action  being  un- 
known. As  previously  mentioned,  the  diuretic 
action  of  plain  water  either  alone  or  follow- 
ing the  use  of  diuretic  drugs  cannot  be  too 
strongly  emphasised.  ,  As  a  general  rule  it 
should  be  taken  on  an  empty  stomach  at  set 
times,  three  or  four  times  daily,  in  quantities 
varying  from  one-half  to  one  pint  or  more. 

Diuretin. — A  proprietary  diuretic  medi- 
cine ;  salicylate  of  theobromine  and  sodium  ;  it 
is  iised  in  dropsy  due  to  heart  and  kidney 
troubles ;  the  dose  is  5  to  1 5  grains. 

Diva.g'a.tion.  —  Rambling  speech  or 
tliought,  especially  of  the  insane. 

Di  va.lent. — Divahntovhivalent,  as  applied, 
for  example,  to  an  acid,  means  "  capable  of  re- 
placing two  atoms  of  hydrogen  in  a  compound." 

Diverg'ence.  See  Ocular  Muscles, 
Apfectioxs  of  {Paralysis). 

Diver's  Pa.ra.lysiS.  See  Spine,  Surgi- 
cal Affectioxs  of  (Caisson  Disease). 

Diverticulitis. — Inflammation  of  Mec- 
kel's diverticulum. 

DivertiCUSuin. — A  side-branch  of  a 
canal  or  cavitj',  especially  one  ending  blindly  ; 
a  cul-de-sac.  Some  diverticula  have  special 
names,  e.g.  Meckel's  di^'erticulum  (a  cid-de-sac 
arising  from  the  lower  part  of  the  ileum),  Nude's 
diverticulum  (canal  of  Nuck),  duodenal  diver- 
ticulum (ampulla  of  Vater),  etc.  See  Intes- 
tines, Surgical  Affections  of  {Intestinal  Ob- 
struction hy  Meckel's  diverticulum) ;  (Esophagus 
( ^Esophageal  Pouches) ;  Post-Mortem  Methods 
{Body-Cavities,  Abdomen,  Diverticula). 

DiVUlsion. — Rapid,  forcible  dilatation  of 
a  canal  or  hollow  organ,  such  as  the  urethra  or 
the  cervix  uteri. 

Dizziness.    See  Vertigo. 

Dobie'S  Line. — The  dim  line  in  the 
middle  of  the  clear  band  of  a  muscular  fibril. 
See  Physiology,  Tissues  {Muscle,  Structure  of). 

Dochmius  Duodenalis.   See  Para 

SITES  {Nematodes,  Uncinaria  Duodenalis,  AnJcijlo- 
stoma  Duodenale). 

DOCinnslSia,. — An  examination  or  test 
(Gr.  f>oKLji.6.(oy,  I  prove),  more  especially'  of  live- 
birth  ;  the  investigation  of  the  heart  and  lungs, 
great  vessels,  and  stomach,  etc.,  in  order  to 
determine  whether  an  infant  has  breathed  after 
birth.  See  Medicine,  Forensic  {Infanticide, 
Hydrostatic  Test). 

Dog's.  See  Anthrax  {Lower  Animals, 
Dogs  and  Cats);  Distemper;  Rickets  {Morbid 
Anatomy,  Puppies). 


DolichOCephaiy.  —  The  long  -  shaped 
skull ;  that  in  which  the  antero-posterior  dia- 
meter is  relatively  long  as  compared  with  the 
transverse ;  with  a  cephalic  index  of  less  than 
75.    See  Anthropology. 

DolichocnemiC. — Long-legged  (from 
Gr.  SoAt)(os,  long,  and  Kinjixij,  the  part  of  the 
leg  between  the  knee  and  the  ankle) ;  having 
the  leg  nearly  as  long  as  the  thigh. 

DolichohieriC. — Having  the  sacrum 
long  in  compjirison  to  its  breadth  (from  Gr. 
SoXtx"?,  long,  and  lepos,  the  sacred  bone). 

DolichopelliC.  —  Having  the  antero- 
posterior (or  conjugate)  diameter  of  the  pelvic 
brim  as  long  as  or  longer  than  the  transverse. 

Dolor. — -Pain  or  suffering.  Various  quali- 
fying adjectives  may  be  added,  such  as  dolor 
mitis,  slight  pain  ;  dolor  atrox,  agonising  pain  ; 
dolor  capitis,  headache;  dolor  dentium,  toothache; 
dolor  colicus,  colicky  pain,  etc.  In  the  plural 
dolores  signifies  pains,  and  especially  the  pains  of 
labour  {dolores  ad  p)artu7n),  which  may  be  slight 
at  first  {dolores  2}roejmrantes,  dolores  prcesagientes) 
and  very  severe  in  the  later  stage  {dolores 
conquassantes),  and  slight  again  after  labour  is 
over  {dolores  imerperariLm  or  after-pains).  See 
Labour,  Stages  and  Duration. 

Domestic  Measures. — Since  domes 

tic  measures  vary  so  greatly  in  capacity, 
medicines  ought  to  be  dispensed  as  far  as 
possible  in  bottles  with  graduated  markings  on 
the  glass  and  the  direction  "  one-sixth  or  one- 
twelfth  three  times  a  day,"  etc. ;  but  as  a 
general  rule  the  teaspoon  holds  about  one  fluid 
drachm,  the  dessert-spoon  about  two  fluid 
drachms,  the  tablespoon  about  half  a  fluid  ounce, 
the  wine-glass  about  two  fluid  ounces,  the  tea- 
cup about  five  fluid  ounces,  the  breakfast-cup 
about  eight  fluid  ounces,  and  the  tumbler  about 
eleven  fluid  ounces.  The  drop  cannot  be  safely 
regarded  as  exactly  eqviivalent  to  one  minim. 

Domicile,  Law  of. —  The  place  or 
country  where  a  person's  permanent  home  is  ;  it 
may  differ  from  his  place  of  residence,  for  he 
may  be  living  temporarily,  but  not  indefinitely, 
in  a  foreign  country ;  in  cases  of  insanity,  a 
lunatic  "  usually  retains  the  domicile  which  he 
possessed  at  the  time  when  he  began  to  be 
legally  treated  as  non  compos." 

Donda  NdUga.  See  Skin  Diseases 
of  the  Tropics  {Tropical  Phagedcena). — The 
name  means  literally  "brother"  or  "companion 
ulcer." 

Donovan  -  Leishman  Bodies.— 

Small  oval  bodies  (parasitic),  probably  protozoan 
in  nature,  found  in  the  spleen,  liver,  blood,  etc., 
in  cases  of  malaria,  chronic  dysentery,  kala-azar, 
low  fever,  etc. 
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Donovan's  Solution. — Liquor  arseuii 
et  hydrargyri  iodidi.    See  Mercury. 

Dorema    Ammoniacum.  See 

Ammoniacum. 

Dormiol. — A  soporitic  or  hypnotic  medi- 
cine, said  to  be  amylene  chloral  or  dimethylethyl- 
carbinolchloral ;  it  is  a  colourless  liquid  with  an 
unpleasant  taste  ;  it  is  to  bo  obtained  in  50  per 
cent  solution,  and  the  dose  is  from  0'5  to  3  grams 
(8  to  45  grains). 

Dorsad. — Towards  the  dorsal  region. 

Dorsal  or  Dorsal  is.  See  Aneurysm 
{Lowe)'  Limb,  Dorsal  Artery) ;  Arteries,  Liga- 
ture OF  (Borsalis  Pedis) ;  Brachial  Plexus, 
Surgical  Affectioxs  of  [Dorsal  JVerves) ; 
Labour,  Diagnosis  and  Mechanism  {Transverse 
Lies) ;  etc. 

DorSO-.  —  In  compound  words  dorso- 
signiHes  relating  to  the  back,  e.g.  dorso-lumbar, 
etc.  The  expressions  dorso-anterior  and  dorso- 
posterior  refer  to  the  relation  of  the  back  of  the 
foetus  to  the  uterus  of  tlie  mother. 

Dorsodynia.  —  Muscular  rheumatism 
affecting  the  upper  part  of  the  back. 

Dosag^e.  See  Prescribing. — A  dose  is  the 
quantity  of  a  medicine  to  be  taken  at  one  time  ; 
a  maximum  or  full  dose  is  the  largest  quantity 
which  can  be  safely  taken,  while  an  infinitesimal 
dose  is  one  so  small  as  to  be  regarded  as  homoeo- 
pathic.   The  study  of  doses  is  called  Posology. 

Dotagfe. — Senile  feeble-mindedness. 

Dothienenteritis.  —  Tyjjhoid  fever 

(from  (Jr.  i^oOiijv,  a  small  aliscess,  and  'ivTipov,  a 
piece  of  gut  or  intestine). 

Double  Consciousness. — A  mor- 
bid (somuaiiibulistic)  state  in  which  there  is 
apparently  a  double  personality  in  the  same 
individual ;  an  extraordinary  case  is  that  of  Miss 
Beauchamp,  reported  by  Professor  Prince  of 
Boston  (1906).  See  Unconsciousness  {Douhle 
Consciousness) ;  Criminal  Responsibility  ;  In- 
sanity, Nature  and  Sy.mptoms  {Delusional, 
Alternative  Personality). 

Double  Monsters.  .See  Teratology ; 
also  Labour,  Faults  ix  the  Passenger  {Double 
Alonsters). 

Double  Vision.  See  Alcoholism 
{Sensory  J'/icnoniena)  ;  OcULAR  Muscles, 
Affectioxs  of  {Paralysis,  Double  Vision)  ;  Tabes 
DoRSALis  {Symptomatology,  Ocular  Paralysis). 

Doubt,  Insanity  of. — Doubting  mad- 
ness {maladie  du  doute  or  rnonomanie  raisonnante) 
is  that  form  of  mental  disorder  in  which  the 
patient  is  morbidly  scruptdous  about  tlie  ob- 
servance of  minor  details  of  accuracy  in  conduct 
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or  abnormally  timid  in  regard  to  the  common 
risks  of  everyday  life.  See  Insanity,  Nature 
AND  Symptoms  {Insane  Defects  of  Inhibition, 
Foulie  de  doute  or  Swithering  Insanity). 

Douche. — A  jet  or  stream  of  water, 
simple  or  medicated,  hot  or  cold,  directed  with 
some  force  against  the  surface  of  the  body  or 
into  one  of  the  canals  opening  on  the  surface  of 
the  body  {e.g.  the  ear,  nose,  vagina,  rectum, 
etc.) ;  the  name  is  also  given  to  the  instrument 
used,  and  to  the  act  of  applying  the  water  or 
lotion.  Air  is  occasionally  used.  See  Abortion 
{Treatment  of  Inevitable) ;  Balneology  {Douche 
Paths;  Ilypothermal,  Thermal,  and  Subthermal 
Douches,  Scotch  Douche,  etc.) ;  Hydropathy 
{Douches,  Ascending,  Descending,  Spinal, 
Scottish,  Aix,  Underwater) ;  Labour,  Manage- 
ment OF  {Asepsis) ;  Labour,  Injuries  {Inversion 
of  Uterus,  Treatment) ;  Nose,  Chronic  In- 
flammation {Treatment,  Nasal  Douches) ;  PuER- 
perium.  Physiology  {Management,  Douching)  ; 
PuERPERiuM,  Pathology  {Puerperal  Infection, 
Prophylaxis  and  Treatment) ;  Uterus,  Inflam- 
mation OF  {Chronic  Metritis). 

Doug^las,    Mechanism   of.  —  A 

mode  of  spontaneous  delivery,  which  occasionally 
hajjpens  in  the  case  of  transverse  presentations 
of  the  child  left  to  nature  ;  described  first  by 
John  C.  Douglas  (Dublin,  1819);  "spontaneous 
evolution." 

Dougflas,  Pouch  of. — The  poucli  of 
peritoneum  lying  in  front  of  the  rectum  (in  the 
posterior  part  of  the  pelvis)  and  behind  the 
bladder  or  the  uterus  (in  the  female  subject)  ; 
described  })y  James  Douglas  (1675-1742),  and 
named  after  him. 

Dourine. — A  disease  occurring  in  horses, 
transmitted  by  coitus  (hence  the  synonymous 
term  "  mal  de  coit "),  due  to  a  trypanosome, 
and  in  some  respects  resembling  syphilis  (angio- 
neurotic oedema,  sclerosis  of  nervous  system, 
spontaneous  fractures,  and  dislocations).  See 
Parasites  {Protozoa,  Trypanosomata,  Trypano- 
soma of  Dourine). 

Dover's  Powder  (Pulvis  Ipeca- 
cuanhas Com  posit  us).  —  Contains 
opium,  ipecacuanha,  and  sulphate  of  potassium. 
See  Opium  ;  Toxicology  (Opium  and  Morphine). 

"Dowsing"  Method.  ,SVe  Hydro- 
pathy {Hot-Air  Applications). 

DraCOntiasiS.  —  Guinea-worm  disease  ; 
the  disease  due  to  the  Filaria  or  Dracnnculus 
Medinensis.    See  Filariasis  {Filaria  Medinensis). 

DraCOntiSOmuS.— A  variety  of  gastro- 
schisis  ;  that  teratological  type  in  which  there 
is  median  eventration  of  thorax  and  abdomen, 
twisting  of  the  vertebral  column,  and  a  peculiar 
horizoivtal  arrangement  of  the  ribs  (like  the 
wings  of  a  dragon  or  flying  lizard). 
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D  rac  U  n  C  U I U  S.  *S'ee  Filari asis  {Filar ia 
Aledinensix). 

Dra.g'On'S  Blood. — resin  (crimson  in 
colour)  found  as  an  exudation  from  the  fruit 
of  the  Rattan  palm  (Ca/arnus  draco),  containing 
dracoalban  (CggH^gO^),  and  dracoremi  (C2|-H^^02)- 

Dra.i nag's. — The  removal  of  superfluous 
water  and  of  sewage  from  lands  and  dwellings 
(see  Sewage  and  Drainage);  surgical  drainage 
is  the  removal  (by  means  of  tubes  or  counter- 
openings  or  posture)  of  fluids  from  wounds  or 
cavities  (natural  or  artificial)  of  the  body  (see 
Aseptic  Treatment  of  Wounds,  Drainage ; 
Bladder,  Injuries  and  Diseases,  Cystitis,  Treat- 
ment, Drainage ;  Bladder,  Injuries  and  Dis- 
eases, Tumours,  Drainage ;  Meningitis,  Tuber- 
culous, Drainage  of  Lateral  Ventricles). 

Drastics. — Medicines  acting  quickly  and 
violently,  especially  purgatives  (q-v.),  such  as 
croton  oil,  jalap,  elaterium,  scammony,  podo- 
phyllum, etc.    See  Pharmacology. 

Draught.    See  Haustus  ;  Prescribing. 

Dreams.  »S'ee  Sleep,  Normal  and  Morbid 
{Hypnagogic  State,  Dreams) ;  Heart,  Myo- 
cardium and  Endocardium  {Symptomatology, 
Cerebral  Symptoms) ;  Mind,  Education  of  ; 
Morphinomania  {Effects,  Dreams). 

Dressings. 

See  also  Aseptic  Treatment  of  Wounds  ; 
Bandages  ;  First  Aid. 

The  question  of  the  most  suitable  dressing  for 
wounds  sustained  accidentally  and  intentionally 
inflicted  received  no  final  answer  until  a  com- 
paratively few  years  ago,  when  the  principles  and 
details  of  aseptic  surgery  were  definitely  elabor- 
ated. Many  factors  conspired  to  achieve  this 
result,  such  as  the  invention  of  the  microscope,  and 
the  discovery  of  the  germ  theory,  with  its  widely 
ramifying  and  important  results ;  but  of  all  of 
them,  the  work  of  Lord  Lister  is  paramount. 
His  conception,  founded  upon  a  true  scientific 
basis,  and  expanded  on  practical  lines,  which 
resulted  in  the  employment  of  antiseptics,  has 
been  the  means  of  advancing  the  rational  treat- 
ment of  wounds  to  its  present  and  apparently 
final  position ;  and  the  aseptic  treatment  of 
wounds  has  followed  so  rapidly  upon  the  anti- 
septic treatment  of  wounds  that  there  are  to  be 
found  surgeons  who  treat  their  wounds  upon 
the  older  lines,  and  text-books  written  but  a 
few  years  ago  by  representative  surgeons  enun- 
ciate doctrines  which  to-day  appear  to  be 
heretical  to  the  modern  aseptic  surgeon. 

In  a  practical  work,  a  history  of  the  endless 
variety  of  dressings  which  have  been  used  from 
the  earliest  times  is  out  of  place,  but  those 
curious  on  this  subject  will  find  information  in 
almost  any  surgical  work  published  prior  to  the 
pre-Listerian  era.  Day  by  day  the  rivalry 
between  different  antiseptic  dressings  grows  less 


keen  as  the  real  value  of  the  aseptic  dressing 
is  appreciated.  Accordingly,  the  subject  of 
surgical  dressings  becomes  restricted  to  an 
account  of  the  methods  of  obtaining  a  sterilised 
dressing,  and  a  description  of  those  compara- 
tively few  conditions  in  which  an  antiseptic 
dressing  is  more  suitable. 

With  regard  to  the  dressing  of  wounds  which 
are  expected  to  run  an  aseptic  course  and  to 
heal  by  first  intention,  there  is  still  some  differ- 
ence of  opinion  among  surgeons.  The  difference 
lies  in  this,  that  one  group  of  surgeons,  feeling 
incredulous  as  to  the  possibility  of  having  the 
skin  aseptic  in  the  neighbourhood  of  a  wound, 
consider  it  necessary  to  apply  to  the  wound  an 
antiseptic  dressing,  one  which,  on  account  of  its 
antiseptic  properties,  will  prevent  the  develop- 
ment of  pyogenic  organisms  in  the  vicinity  of, 
or  actually  in  the  wound  ;  while  the  other  group 
of  surgeons,  relying  upon  their  attempts  to 
render  the  vicinity  of  the  wound  and  the  wound 
itself  aseptic,  content  themselves  with  employ- 
ing a  dressing  which  has  merely  been  sterilised. 
If  this  latter  view  is  the  correct  one,  then  it  of 
necessity  follows  that  the  subject  of  surgical 
dressings  as  applied  to  wounds  believed  to  be 
aseptic  and  expected  to  heal  by  first  intention 
becomes  very  much  narrowed  down.  It  there- 
fore matters  very  little  what  is  the  nature  of 
the  dressing,  so  long  as  its  chief  function  is 
fulfilled,  viz.  that  of  shutting  off  the  wound 
from  the  bacterial  world  until  it  is  healed.  As 
a  matter  of  fact  gauze  is  the  material  almost 
invariably  selected,  for,  owing  to  its  texture,  it 
permits  of  easy  sterilisation.  It  is  comfortable, 
and  readily  absorbs  any  oozing  from  the  wound, 
but  any  linen  or  cotton  fabric  is  almost  as 
suitaVjle. 

Those  surgeons,  i.e.  the  large  majority  of 
surgeons,  who  advocate  a  simple  sterilised 
dressing  for  a  wound  do  so  for  the  following 
reasons : — 

1.  As  both  the  wound  and  the  dressing  are 
aseptic,  suppuration  cannot  occur  in  the  wound 
unless  pyogenic  organisms  are  introduced  from 
without,  and  a  dressing  of  almost  any  material, 
if  properly  prepared  and  applied,  will  prevent 
this. 

2.  If  pyogenic  organisms  have,  during  the 
operation,  been  introduced  into  the  wound,  an 
antiseptic  dressing  on  the  wound  will  have  as 
little  effect  as  an  aseptic  dressing  in  preventing 
their  development. 

3.  The  use  of  an  antiseptic  in  the  dressing  is 
apt  to  be  relied  upon,  and  to  diminish  the  strin- 
gency of  the  precautions  which  must  be  taken  to 
secure  true  asepsis. 

4.  Its  simplicity  in  preparation. 

The  preparation  of  the  gauze,  or  other 
material,  can  be  efficiently  and  rapidly  carried 
out  in  hospital  practice,  more  especially  if  the 
operating  room  is  provided  with  a  steam 
steriliser ;  in  private  practice  aseptic  gauze  has 
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advantages  over  any  antiseptic  dressing,  wliich 
at  tlie  time  of  use  may  actually  be  septic,  and 
uotliing  is  more  readily  obtained  in  even  the 
smallest  cottage  than  a  pan  of  water  in  which 
the  dressing  may  be  Ijoiled  and  sterilised  in  ten 
minutes,  and  also,  from  the  fact  that  there  is  no 
antiseptic  in  the  dressing  which  may  be  relied 
upon,  it  is  probable  that  all  the  other  precau- 
tions which  are  taken  before  an  operation 
to  secure  asepsis  will  be  more  carefully  and 
thoroughly  carried  out.  It  is  well  to  apply  to 
the  wound  several  layers  of  gauze,  covered  by 
absorbent  wool  sutticient  in  quantity  to  enable 
equable  pressure  to  be  applied,  to  add  to  the 
comfort  of  tiie  patient  by  preventing  irritation 
or  chafing  from  the  bandage,  and  to  further 
diminish  the  risk  of  pyogenic  organisms  from 
without  coming  in  contact  with  the  wound. 
And,  after  all,  it  will  happen  in  only  exceptional 
cases  that  infection  of  an  accurately  closed 
aseptic  woinid  by  pyogenic  organisms  from 
witiiout  will  produce  more  than  superficial 
suppuration  in  the  wound. 

In  the  event  of  asepsis  not  being  maintained 
during  the  healing  of  the  wound  the  typical 
symptoms  will  appear — pain  and  discomfort  in 
the  wound,  and  possibly  a  rise  of  temperature, 
which  will  be  an  indication  that  the  wound 
requires  to  be  dressed.  If  the  septic  change  is 
due  to  a  stitch  abscess,  removal  of  the  offending 
•stitch  and  the  application  of  an  antiseptic  dress- 
ing may  l)e  sufficient  to  prevent  further  infection 
of  tlie  wound ;  this  dressing  should,  so  long  as 
there  is  any  trace  of  sepsis,  be  changed  daily. 
J^'or  this  purpose  double  cyanide  or  carbolic 
gauze  may  be  used,  and  some  sui'geons  put  a 
layer  of  aseptic  gutta-percha  tissue  or  jaconet 
over  the  wet  gauze  to  furtiier  the  absorption  of 
])us  from  the  wound.  If  the  septic  mischief  is 
in  the  deeper  parts  of  the  wound  several  stitches 
should  be  removed,  the  septic  part  of  the  wound 
-swabbed  with  iodoform  gauze,  and  a  similar 
dressing  applied ;  so  long  as  the  woiuid  remains 
septic,  it  should  be  swabbed  daily  with  iodoform 
gauze,  and  a  very  successful  method  of  prevent- 
ing the  discharge  accumulating  in  the  wound  is 
to  introduce  into  the  woimd  a  few  strands  of 
sterilised  worsted  which  may  be  impregnated 
with  aseptic  iodoform.  Mr.  Stiles  of  Edinburgh 
has  done  much  to  popularise  the  use  of  worsted 
in  the  treatment  of  wounds  requiring  drainage. 
It  may  be  mentioned  here  that  iodoform  is  not 
always  aseptic,  but  its  asepticity  may  be 
secured  by  keeping  it  in  a  1  in  1000  solution 
<  if  corrosive  sublimate,  no  chemical  change  taking 
jilace  ;  and  the  vessel  containing  the  iodoform 
sliould,  from  time  to  time,  be  shaken  up  in 
order  that  the  iodoform  and  tiie  corrosive 
sublimate  may  ])e  thoroughly  mixed. 

In  wounds  which  are  not  expected  to  heal 
by  first  intention,  i.e.  those  wounds  in  which  a 
drainage-tube  is  necessary  ;  those  wounds  in 
wiiicli,  as  in  emergency  operations,  there  is  some 


doidit  as  to  their  complete  asepticity ;  those 
wounds,  such  as  those  left  after  curetting  for 
lupus,  in  which  the  edges  are  not  in  contact ; 
those  wounds  which  cannot  be  with  certainty 
rendered  aseptic  before  or  during  the  operation 
— to  such  woimds  it  is  advisable  to  apply  a 
dressing  which  contains  an  antiseptic  in  such 
(:[uantity  as  to  be  effective  without  Ijeing 
irritating,  and  for  this  purpose  the  double 
cyanide  or  carbolic  gauze  may  be  used,  or, 
better  still,  gauze  which  has  been  first  sterilised 
and  then  wrung  out  of  an  antiseptic  lotion,  such 
as  carbolic  acid  1  in  40,  lysol  1  in  1 00,  or  biniodide 
of  mercury  1  in  1000.  (It  is  almost  superfluous 
to  23oint  out  that  an  antiseptic  dressing  is  de- 
prived of  its  antiseptic  value  if  it  is  impregnated 
with  an  antiseptic  before  sterilisation ;  for, 
during  the  process,  the  volatile  antiseptic  is 
driven  off'.)  In  such  cases,  it  is  well  to  change 
the  dressing  soon  after  the  operation — on  the 
following  day  at  latest — for  the  antiseptic  dress- 
ing becomes  valueless  as  such  so  soon  as  the 
antiseptic  volatilises.  It  is  a  mistake  to  apply 
large  quantities  of  absorbent  wool  over  a  wound 
for  the  sake  of  soaking  up  the  discharge  from 
it,  except  in  those  cases,  such  as  psoas  abscess 
and  empytema,  in  which  the  discharge  is  likely 
to  be  very  profuse  ;  and  the  practice  of  putting 
a  quantity  of  absorbent  wool  as  a  pad  on  a 
dressing  wdiich  shows  signs  of  the  discharge 
being  "  through  "  is  to  be  deprecated,  for,  under 
such  circumstances,  the  development  and  growth 
of  pyogenic  organisms  is  encoui'agcd. 

Sununarising,  then,  it  may  be  stated  that  in 
the  case  of  wounds  believed  to  be  aseptic,  in 
which  the  surrounding  skin  is  believed  to  be 
aseptic,  and  which  are  meant  to  heal  by  first 
intention  without  the  employment  of  a  drainage- 
tube,  and  even,  also,  in  the  case  of  septic  wounds 
which  are  believed  to  have  been  rendered  aseptic 
during  the  operation,  the  best  dressing  consists 
of  several  layers  of  sterilised  gauze,  covered  by 
absorbent  wool  and  retained  in  position  by  a 
bandage.  In  wounds  in  regions  in  which  it  is 
no  easy  matter  to  render  the  skin  aseptic,  and 
whei'c  the  dressings  are  apt  to  be  soiled — such 
as  the  inguinal  region — and  in  wounds  not 
expected  to  heal  without  suppuration,  it  is 
advisable  to  apply  a  dressing  of  several  layers 
of  gauze  which  have  been  first  sterilised  and 
then  dipped  in  one  of  the  antiseptic  lotions 
alluded  to  above.  As  manufacturers  do  nol 
supply  antiseptic  dressings  which  have  been 
previously  sterilised  except  when  specially 
ordered  to  do  so,  and  even  tlien,  as  their 
methods  cannot  be  so  reliable  as  those  of  a 
surgeon  or  of  a  trained  assistant,  it  is  to  lie 
reconunended  that  the  preparation  of  the  gauze 
be  carried  out  imdcr  the  surgeon's  inuncdiate 
observation. 

I  am  indebted  to  Messrs.  J.  V.  Macfarlan 
and  Co.  of  Edinburgh  (in  whose  works  Lord 
Lister  spent  much  time  when  endeavouring  to 
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produce  a  cheap  and  antiseptic  dressing,  and 
who  were  the  first  mannfactiirers  to  place  such 
an  article  upon  the  market)  for  the  following 
list  of  antiseptic  dressings  arranged  in  the  order 
in  which  they  are  demanded  : — 


Gauzes. 

Double  Cyanide 

(Mercury  and  Zinc) 
Carbolic  . 
Iodoform 
Sal  Alembroth 
Sublimate 
Boric 


7.  Salicylic 


Ahsorbent  L 


Boric 
Carbolic  . 
Iodoform 
Sublimate 
Sal  Alembroth 
Double  Cyanide 


Percentage 
of 

Antiseptic. 

.  3 


o 

10-20 
1 

2 

20 
4 


its. 


Absorbent  Wools. 

1.  Sublimate 

2.  Sal  Alembroth 

3.  Salicylic  .... 

4.  Boric  .... 

5.  Carbolic  .... 

6.  Double  Cyanide 

7.  Iodoform 


45 
5 

10 
I 


1 

4 

2 
4-10 
35 

5 

3 
10 


Though  the  same  general  principles  underlie 
the  application  of  dressings  to  any  part  of  the 
body,  whether  for  disease  or  injury,  it  occasion- 
ally happens  that  some  modification  is  necessary, 
whether  on  account  of  the  nature  of  the  wound 
or  the  part  in  which  it  occurs. 

1.  Dressings  for  injuries  to  and  after  opera- 
tions on  the  eye  require,  owing  to  the  sensitive- 
ness of  that  structure,  to  be  of  a  non-irritating 
nature.  Weak  lotions  are  used  here,  and  the 
antiseptic  dressings  employed  are  those  in  which 
the  antiseptic  is  mild,  such  as  boric  lint  or  gauze, 
or  those  in  which  the  percentage  of  antiseptic  is 
low. 

2.  Dressings  for  the  perineum  and  genital 
organs  should  contain  an  antiseptic,  owing  to 
the  difficulty  of  securing  asepsis  of  the  parts, 
and  owing  to  the  risk  of  infection  of  the  wounds 
by  the  fteces  or  urine. 

3.  For  artificial  anus  and  ftecal  fistula  car- 
bolised  tow  is  the  dressing  in  general  use ;  it  is 
admirably  absorbent,  and  the  tar  which  it  con- 
tains is  most  efficient  in  concealing  or  disguising 
the  fiscal  odour. 

4.  Dressings  for  wounds  from  which  the  dis- 
charge is  copious — such  as  empyasma  and  psoas 
abscess — should  be  abundant  and  antiseptic  to 
arrest,  as  far  as  possible,  the  development  of 
pyogenic  and  other  organisms. 

5.  Dressings  for  syphilitic  sores  should,  in 


addition  to  the  employment  of  an  antiseptic 
dusting  powder,  such  as  iodoform  or  calamine, 
be  impregnated  with  a  mercurial  antiseptic,  and 
there  is  none  better  than  corrosive  sublimate. 
Black  mercurial  lotion  is  also  used  extensively 
for  syphilitic  sores. 

6.  Dressings  for  various  diseases  of  the  skin 
will  be  described  in  detail  in  the  proper  place. 
There  can  be  little  doubt  that  antiseptic  dress- 
ings for  those  skin  diseases  in  whicii  pyogenic 
organisms  are  present  have  scarcely  received 
that  I'ecognition  from  dermatologists  which  they 
deserve.  It  is  unfortunate  that  the  majority 
of  chemists  cannot  be  relied  upon  to  dispense 
ointments  the  asepticity  of  which  is  imdoubted  ; 
and,  in  those  cases,  e.g.  the  various  forms  of 
eczema,  more  rapid  healing  might  often  result 
if  the  ointment  which  might  happen  to  contain 
no  antiseptic  were  aseptic,  but  this  can  rarely 
be  the  case. 

Certain  imtoward  results  occasionally  follow 
the  injudicious  employment  of  certain  antiseptic 
dressings,  or  the  employment  of  antiseptic 
dressings  on  certain  indi^aduals  of  peculiar 
idiosyncrasy.  Similar  results  sometimes  occur 
after  the  use  of  antiseptic  lotions. 

Boric  acid  may  produce  a  localised  erythema  ; 
in  exceptional  cases  it  has  occasioned  a  wide- 
spread erythema.  Its  internal  use  is  much 
more  likely  to  cause  toxic  symptoms. 

Carbolic  acid  should  never  be  used  in  such 
concentration  as  to  have  a  local  irritating  eifect ; 
but  as  a  lotion,  and  in  the  olden  days  when  the 
carbolic  spray  was  in  everyday  use,  it  not  in- 
frequently produced  severe  local  and  general 
symptoms,  e.g.  carboluria,  which  have  proved 
fatal.  The  hands  of  some  are  very  susceptible 
to  carbolic  acid  as  a  lotion  for  instruments, 
rendering  the  skin  hard  and  liable  to  crack,  and 
therefore  hard  to  render  aseptic. 

Salicylic  acid,  as  an  antiseptic  dressing  for 
wounds,  is  even  more  irritating  than  carbolic 
acid,  and  forms  of  eruption  may  be  produced  by 
its  use,  even  in  small  percentages  (erythematous, 
urticarial,  vesicular,  petechial,  etc.). 

Corrosive  sublimate,  when  used  in  dressings, 
may  cause  much  irritation  of  the  skin,  and  it  is 
not  uncommon  to  find  parts  which  have  been 
prepared  for  operation  by  the  application  of  a 
wet  corrosive  dressing  covered  with  an  erythe- 
matous eruption  in  which  many  minute  pustules 
are  present.  Some  hands  are  peculiarly  sus- 
ceptible to  it,  and  its  use  by  instrument-dressers 
not  infrequently  produces  a  painful  condition  of 
the  matrix  of  the  finger-nails.  Corrosive  sub- 
limate cannot  be  too  carefully  used  as  a  lotion 
for  douching  wounds  or  mucous  surfaces,  for, 
by  its  absorption,  it  readily  produces  toxic 
symptoms. 

Iodoform  may  produce  a  rash  of  an  erythe- 
matous, vesicular,  or  bullous  character ;  and  the 
idiosyncrasy  of  certain  individuals  is  very  marked 
in  the  use  of  this  antiseptic.    Wounds  which 
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have  been  stuffed  with  :ui  iodoform  dressing;',  or 
cavities  —  sucli  as  tuberculous  joints  —  wliich 
have  been  filled  with  an  iodoform  emulsion, 
occasionally  result  in  the  appearance  of  an 
erysipelatous  rash,  which  rapidly  disappears  on 
the  withdrawal  of  the  antiseptic  ;  but  there  are 
on  record  many  cases  which  have  resulted  in 
death  by  the  absorption  of  iodoform. 

A  not  unimportant  aspect  of  surgical  dressing 
is  that  of  rendering  first  aid  to  the  wounded. 
There  are  now  many  thousand  men  and  women 
in  Great  Britain  who  have  received  certificates 
of  proficiency  from  the  St.  John's  or  the  St. 
Andrew's  Ambulance  Association,  and  who  con- 
sider themselves  qualified  (among  other  things) 
to  apply  a  temporary  dressing  to  those  wdio 
liavc  sustained  wounds.  The  lecturers  of  those 
associations  cannot  be  sufficiently  impressed 
with  the  importance  of  teaching  their  pupils 
the  value  of  interfering  as  little  as  possible  with 
wounds,  and  instead  of  washing  them  out,  even 
with  an  antiseptic  lotion,  of  merely  covering 
them  with  an  aseptic  dressing,  however  homely, 
which  can  be  rapidly  and  easily  obtained. 

Von  Bergmann  found  in  the  Russo-Turkish 
war  tlia,t  in  15  selected  cases  of  compound 
comminuted  fracture  at  the  knee-joint,  thorough 
disinfection  of  the  surrounding  skin,  the  appli- 
cation of  a  salicylic  gauze  dressing  and  a  plaster 
of  Paris  splint  proved  sufficient  for  14  to  heal 
without  suppuration. 

For  the  temporary  treatment  of  wounds  on 
the  battlefield,  it  can  scarcely  be  expected  that 
an  aseptic  dressing  will  be  at  hand,  and  army 
surgeons  have  usually  to  employ  an  antiseptic 
dressing,  but  it  is  desirable  that  those  dressings 
should  be  first  sterilised. 

Drinkingf-Cup.  See  Invalid  Feeding 
(General  Serving  of  Food). 

Drinkingf-Water.  See  Constipation 
{Causes,  Briiikituj -Water) ;  Thyroid  Gland, 
Medical  {Goitre,  Etiolufii/) ;  Toxicology 
{Plumhism,  Drinl-iiuj -Water) ;  Typhoid  Feveh 
{Etioloftij,  Water  Supply). 

Droitwich.  See  Balneology  {Great 
Britain,  Muriated);  Mineral  Waters  {Muriated 
Saline  Waters). 

Dromotherapy. — Treatment  by  run- 
ning exercises  in  the  attitude  of  Hexion  ("la 
course  en  flexion  ") ;  the  arms  are  flexed  at  the 
elbows  and  held  well  back,  the  head  is  slightly 
elevated,  and  the  spine  kept  straight ;  it  is 
recommended  in  cases  of  disease  due  to  slowing 
of  nutrition  and  the  troubles  arising  therefrom, 
and  it  forms  a  useful  variety  of  I'espiratory 
gymnastics  in  chronic  disease  of  the  lungs 
(F.  llegnault). 

DromotropiC.  See  Bathmotropic  In- 
fluence. 


Drop.    See  Domestic  Measures  {Minim). 

Dropsy.  See  also  Abdominal  Aneurysji 
{Pressure  -  Symptoms) ;  Ascites  ;  Beriberi  ; 
Diabetes  Mellitus  ;  Dropsy,  Epidemic  ; 
Heart,  Myocardium  and  Endocardium  {Effects 
of  Car-diac  Disease,  Dropsy)  ;  Heart,  Myo- 
cardium and  Endocardium  {Symptomatology, 
Dropmj) ;  Lardaceous  Degeneration  {Effects) ; 
Lung,  Tuberculosis  of  {Complications,  Integu- 
mentary System,  (Edema) ;  Nephritis  {Clinical 
Features,  Acute,  Chronic) ;  Ovaries,  Diseases 
OF  {Symptoms  of  Ovar-ian  Tumour) ;  Preg- 
nancy {Affections  of  the  Amnion,  Hydramnios) ; 
Scarlet  Fever  {Complications,  Diseases  of  the 
Urimiry  System).  —  Dropsy  is  defined  as  the 
accumulation  of  fluid  in  the  subcutaneous 
tissue  and  serous  cavities  of  the  body. 

Various  terms  are  applied  to  this  condition  as 
met  with  in  different  situations,  e.g.  ascites, 
hydrothorax,  hydrocele,  and  hydrocephalus. 
The  terms  oedema  and  anasarca  are  also  em- 
ployed, the  former  indicating  local  dropsy  in 
subcutaneous  tissue,  the  latter  widespread 
general  dropsy. 

Dropsy  is  a  symptom,  and  is  usually  asso- 
ciated either  with  primary  cardio-vascular  or 
renal  disease.  In  both  instances  the  diagnosis 
of  the  case  can  readily  be  arrived  at.  Altliough 
occasionally  there  are  mixed  cases,  where  the 
cardio-vascular  lesions  are  secondary  to  renal 
disease,  cases  are  occasionally  seen  with  well- 
marked  dropsy  of  the  lower  extremities,  appar- 
ently of  causeless  origin.  One  such  case,  a  girl 
of  sixteen,  has  come  under  the  writer's  observa- 
tion. Here  cardiac  and  renal  diseases  could  be 
excluded.  Similarly  filariasis,  and  a  careful 
pelvic  and  other  examination  revealed  nothing 
that  might  by  pressure  or  otherwise  produce 
the  disease.  The  treatment  of  this  case  was  as 
unsatisfactory  as  its  nature  was  doubtful.  The 
significance  and  treatment  of  dropsy  will  be 
considered  in  the  articles  dealing  with  the 
"Heart"  and  "Nephritis,"  and  the  local 
dropsies  under  their  respective  headings. 

The  only  outstanding  local  dropsy  meriting 
special  attention  is  ascites,  and  this  is  fully 
considered  in  vol.  i.  p.  285. 

The  object  of  the  present  article  is  to  give  a 
general  outline  of  the  etiological  factors  at  work 
in  the  production  of  dropsy. 

Although  much  could  be  written  on  this 
subject,  we  know  comparatively  little  of  definite 
practical  importance.  Every  clinician  is  familiar 
with  cases  of  advanced  cardio-vascular  disease 
without  dropsy,  and  of  other  cases  less  serious 
in  nature  where  aKlema  may  be  a  prominent 
feature.  The  same  can  be  said  of  various  forms 
of  kidney  disease,  and  so  far,  there  is  no 
adequate  explanation  forthcoming  for  these 
anomalies.  The  question  really  resolves  itself 
into  the  fundamental  one  of  the  primary  factors 
concerned  in  the  movement  of  lymph,  and  then 
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to  a  consideration  of  the  influence  of  various 
diseased  states  on  these  different  factors.  On 
neither  of  these  points  can  final  and  complete 
statements  be  made.  The  physical  and  chemical 
natures  of  the  fluids  are  discussed  elsewhere. 
{See  "  Fluids,  Examination  of  Pathological.") 

The  agencies  at  work  in  promoting  the 
movement  of  lymph  will  be  considered  under 
"  Lymphatic  System,"  and  it  will  suffice  to 
Indicate  here  the  directions  in  which  these 
agencies  may  be  modified. 

For  convenience  these  will  be  stated  cate- 
gorically, but  in  nature  no  such  arbitrary  line 
can  be  drawn,  as  not  one  but  many  factors  are 
frequently  at  work  in  any  given  case. 

I.  Cardio-vascular  Disease. — Any  condition 
which  induces  either  increased  forward  (arterial) 
pressure,  or  an  increased  backAvard  (venous) 
pi-essure,  especially  the  latter,  predisposes  to 
the  occurrence  of  dropsy.  In  both  cases  the 
primary  cause  is  probably  a  vital  alteration  in 
the  capillary  endothelium,  and  in  both,  physical 
causes  the  results  of  pressure  are  also  at  work. 
Experiments  have  shown  that  obstruction  to 
the  venous  return  in  a  limb  even  when  com- 
plete is  not  suflicient  to  induce  dropsy,  as  the 
lymphatic  system  possesses  a  remarkable  com- 
pensatory power. 

If  the  increased  venous  pressure  is  associated 
with  an  increased  afflux  of  arterial  blood,  such 
as  might  arise  from  vaso-motor  disturbance,  the 
tendency  to  dropsy  is  much  increased. 

In  all  such  cases  the  influence  of  any  associ- 
ated altered  quality  of  the  blood,  whether  due 
to  a  simple  hydrfemia,  presence  of  salts  in 
excess,  rendering  diff'usion  more  easy,  or  the 
presence  of  various  toxic  bodies,  has  to  be 
carefully  considered. 

A  watery  state  of  the  blood  alone  has  been 
shown  by  experiment  to  be  insufficient  to  pro- 
duce dropsy  luitil  the  hydremic  condition  has 
lasted  a  sufficient  time  to  alter  the  vitality  of 
the  endothelium.  Various  other  experiments 
have  been  made  by  physiologists  on  the  effects 
of  the  injection  of  glucose  and  other  bodies  into 
the  blood-stream,  and  the  results  go  far  to 
indicate  the  important  part  played  by  altered 
states  of  the  Ijlood. 

II.  Lymphatic  System. — With  regard  to  the 
lymphatic  system  experimental  observations 
have  shown  that  obstruction  to  a  lymphatic 
ti'unk  is  not  in  itself  sufficient  to  induce  dropsy  if 
the  other  parts  of  the  vascular  system  are  intact. 

III.  Nervous  System. — The  influence  of  the 
nervous  system  is  midoubted,  but  the  exact 
mode  of  action  is  uncertain.  We  know  that 
there  are  at  least  two  directions  in  which  the 
nervous  system  may  act :  (a)  Through  altera- 
tion of  the  vaso-motor  mechanism  involved ; 
{h)  in  virtue  of  the  trophic  influence  on  the 
tissues.  Of  these  two  the  latter,  although  more 
indeterminate,  is  probably  the  more  important, 
and  it  is  to  differences  in  the  vital  absorbent  power 


of  the  tissues  that  we  must  mainly  look  in  explana- 
ation  of  the  occurrence  of  dropsy  in  many  cases. 

Local  dropsies  have,  as  a  rule,  local  causes, 
but  apart  from  the  influence  of  gravity  and  the 
pi'esence  of  a  definable  obstruction  of  a  vessel, 
as  by  a  thrombus,  in  every  case  it  is  advisable 
to  think  of,  seriatim,  the  nature  of  the  arterial 
afflux  (of  the  local  pxdse),  the  freedom  of  the 
venous  return,  the  absorbent  power  of  the 
tissues,  especially  the  endothelium  and  the 
general  neuro-muscular  tone  of  the  individiial. 

Diagnosis. — While  the  recognition  of  dropsy 
is  easy,  great  difficulty  is  frequently  experienced 
in  apportioning  due  significance  to  the  im- 
poi'tant  causal  agents  in  any  given  case.  It  is 
important  to  recognise  this  with  a  view  to 
accurate  prognosis  and  successful  treatment. 
Great  regard  shoidd  be  paid  to  the  state  of 
general  blood-pressure,  and  the  working  power 
of  the  right  and  left  heart  should  be  separately 
investigated.  The  existence  of  toxic  bodies  in 
the  blood  may  frequently  be  inferred  from  the 
quantity  and  quality  of  the  urine  voided,  cor- 
roborative evidence  being  obtained  from  a  study 
of  the  case  as  a  whole,  and  especially  the  state 
of  the  central  nervous  system. 

Prognosis. — This  depends  entirely  upon  the 
cause  and  upon  amenability  to  treatment.  A 
consideration  of  the  various  points  referred  to 
under  diagnosis  ai'e  of  first  importance. 

Treatment. — The  first  indication  is  to  test  the 
cause,  and  if  dependent  on  any  specific  toxic 
body,  e.g.  beriberi,  the  treatment  appropriate  to 
that  disease  must  be  adopted.  Otherwise  the 
treatment  must  be  conducted  on  the  general 
lines  indicated  by  the  diagnosis. 

Complete  rest  in  bed,  judicious  use  of  band- 
ages, and  the  use  of  various  cardiac  tonics,  and 
careful  attention  to  the  functions  of  the  skin, 
bowels,  and  kidneys,  are  the  remedies  of 
greatest  service.  An  occasional  saline  is  the 
best  form  of  purgative.  It  is  also  advisable 
to  limit  the  amount  of  fluid  ingested,  and  in 
severe  cases  benefit  is  obtained  by  aspiration 
{q.v.)  or  by  the  use  of  Southey's  tubes,  care 
being  taken  to  use  these  remedies  under  very 
careful  aseptic  conditions ;  other  appropriate 
general  or  nervine  tonics  are  called  for. 

Dropsy,  Epidemic. 

See  also  Beriberi. 
Between  the  years  1877  and  1880  there  broke 
out  in  Calcutta  a  peculiar  disease  to  which  the 
term  epidemic  dropsy  was  applied.  The  disease 
only  occurred  during  the  cold  weather,  and  a 
similar  outbreak  was  noted  in  Mauritius  and 
Assam  in  1878,  and  at  Dacca  and  South  Sylhot 
in  the  cold  season  of  1878-79.  The  best  account 
of  the  condition  has  been  given  by  M'Leod,  who 
described  the  cases  as  seen  in  Calcutta  {Trans. 
Epid.  Soc.  vol.  xii.). 

The  mortality  there  was  as  high  as  20  to 
40  per  cent,  while  in  the  other  districts  the 
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mortality  was  trivial  in  comparison  with  these 
figures. 

At  the  time  of  its  occurrence  the  condition 
was  regarded  by  many  to  be  merely  that  type 
of  beriberi  in  which  dropsy  is  a  pronounced 
symptom,  the  nervous  phenomena  being  very 
slightly  marked,  but  M'Leod  concluded  that  it 
was  a  distinct  entity.  As  no  further  outbreaks 
have  been  recorded,  our  knowledge  of  the  disease 
has  not  increased.  Little  is  known  regarding 
the  morbid  anatomy  and  etiology,  but  the  fact 
of  its  communicability  and  the  histories  of  the 
successive  outbreaks  furnish  evidence  in  favour 
of  a  germ  theory. 

The  disease  ran  a  course  of  from  three  to  six 
weeks.  Dropsy,  antemia,  and  fever  formed  the 
cardinal  symptoms,  these  usually  being  accom- 
panied by  great  general  weakness,  wasting,  breath- 
lessness,  diarrhoea,  vomiting,  and  various  nervous 
symptoms.  The  amount  of  anaemia  and  dropsy 
present  gave  rise  to  the  term  acute  anaemic 
dropsy.  The  dropsy  was  usually,  but  not  in- 
variably, preceded  by  the  febrile  and  other 
symptoms  hereafter  referred  to.  The  onset  of 
the  oedema  was  sudden,  and  first  showed  itself 
in  the  legs,  and  in  severe  cases  soon  became 
general,  with  the  development  of  extensive 
pleural  and  pericardial  effusion  with  oedema  of 
the  lungs.  A  distinct  tendency  to  recurrence 
of  the  dropsy  after  its  disappearance  was  noted 
in  some  cases.  A  remittent  type  of  fever  was 
present,  not  usually  high,  but  varying  from 
99;^°  F.  to  102°  F.,  and  the  time  of  its  occurrence 
bore  no  apparent  constant  relationship  to  the 
development  of  the  dropsy.  Alimentary  dis- 
turbances, notably  diarrhoea  and  vomiting,  and 
also  nervous  symptoms,  e.g.  anaesthesia  of  the 
skin,  itching,  and  paresis  of  muscles,  were  occa- 
sionally met  with,  but  were  not  common.  An 
erythematous  skin  eruption  not  infrequently 
appeared  about  a  week  after  the  oedema.  In 
fatal  cases  death  was  sudden,  and  was  due  to 
the  pulmonary  and  cardiac  complications. 

The  points  on  which  stress  was  laid  in  support 
of  the  view  that  the  disease  is  distinct  from 
beriberi  are  : — The  acuteness  of  the  affection  ; 
the  presence  of  well-marked  fever,  and  the  skin 
erviption  ;  but  it  must  be  admitted  that  further 
information  is  wanting  before  the  distinction 
can  be  fully  and  finally  drawn  {vide  "  Beriberi  "). 

Treatment. — From  our  ignorance  of  the  cause, 
treatment  must  be  conducted  simply  on  the 
general  medical  principles  laid  down  in  that 
article. 

Drowning'.  See  Asphyxia  ;  Medicine, 
Forensic  {Death  from  Asphyxia)  ;  Memory  in 
Health  and  Disease  {Ilyiiernmesia). 

Drowsiness.  See  Brain,  Affections  of 
Blood-Vessels  {Ancemia)  ;  Brain,  Surgery  of 
{Cerebral  Abscess,  Droivsiness) ;  Stojiach  and 
Duodenum,  Diseases  of  {General  Symptomato- 
logy, Remote  Symj^toms). 
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Antifebrin,  Antipyrin,  Argenti  nitras.  Arsenic, 
Belladonna,  Benzoin,  Boric  acid,  Bromides, 
Cannabis  indica,  Chloral  hydras.  Copaiba, 
Cubebs,  Ergot,  Iodides,  Iodoform,  Mercury, 
Morphin,  Quinine,  Salicylic  acid,  etc.,  Sul- 
phonal.  Tar 

Antitoxin  Rashes,  etc.   .       .       .  .431 

See  also  Belladonna  ;  Bromism  ;  Dermatitis 
Traumatica  et  Venenata  ;  Pharmacology  ; 
Purpura  {Toxic)  ;  Rubella  {Drug  Rash)  ; 
Toxicology  ;  and  under  some  of  the  various 
Drugs  themselves. 

That  eruptions  follow  the  external  or  the  in- 
ternal use  of  drugs  in  certain  classes  of  indi- 
viduals is  a  fact  with  which  all  dermatologists 
are  familiar ;  but  in  the  intensity  of  the  reaction 
produced  variations  occur  within  wide  limits, 
so  that,  in  conjunction  with  the  personal  idiosyn- 
crasy, frequent  modifications  of  type  may  be 
expected,  and,  indeed,  are  almost  invariably 
found.  In  certain  persons  the  exhibition  of  a 
given  drug  in  any  form  acts  as  a  poison,  while 
in  others,  and  probably  the  majority,  no  toxic 
eflects  are  produced ;  and  it  must  be  borne  in 
mind  in  this  connection  that  the  occurrence 
of  certain  constitutional  diseases  modifies  in  a 
marked  degree  in  many  cases  the  action  which 
occurs  during  administration,  or  even  produces 
a  sort  of  immunity — in  other  words,  creates  in 
the  individual  a  certain  tolerance  which  could 
not  be  acquired  under  the  normal  conditions  of 
freedom  from  disease.  This  is  best  exemplified 
in  the  increased  resisting  power  to  the  action  of 
l)oth  mercury  and  the  salts  of  iodine  shown  by 
the  vast  majority  of  syphilitic  patients.  It  is 
obvious,  therefore,  that  in  considering  the  general 
question  of  drug  eruptions,  two  most  important 
factors  must  be  constantly  borne  in  mind  :  first, 
the  natural,  or  acquired,  immunity  enjoyed  by 
certain  individuals ;  and,  secondly,  the  peculiar 
susceptibility  from  which  other  persons  suffer — 
the  cause  in  either  case  being  equally  undeter- 
mined and  indeterminable. 

Drug  eruptions  are  divided  by  natural  lines 
into  two  great  classes  :  (a)  traumatic  dermatoses, 
those  produced  by  the  action  of  irritant  or 
poisonous  substances  coming  in  direct  contact 
with  the  skin,  which  may  be  parasitic,  animal, 
vegetable,  or  inorganic  in  nature ;  and  (6)  the 
toxic  dermatoses,  those  cutaneous  manifestations 
which  follow  in  certain  individuals  the  internal 
administration  of  various  drugs.  The  former 
class  will  only  be  incidentally  alluded  to  here, 
as  it  has  been  already  dealt  with  {see  "  Dermatitis 
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Traumatica ")  ;  and  our  attention  may  there- 
fore be  wholly  fixed :  (A)  On  the  nature  and 
varieties  of  the  eruptions  produced  by  the  in- 
gestion of  medicinal  substances ;  and  (B)  in 
detail,  on  the  various  more  important  drugs 
associated  with  the  occurrence  of  skin  lesions. 
It  is  clear  that  in  an  article  of  this  scope  no 
exhaustive  treatment  of  the  subject  is  possible, 
and  therefore  only  the  more  frequent  forms  of 
drug  eruption  will  be  dealt  with. 

A.  Considering  the  variety  of  substances 
which  in  their  assimilation  or  elimination  are 
capable  of  giving  rise  to  such  eruptions,  it  is  not 
a  matter  of  wonder  that  the  forms  assumed  do 
not  conform  to  any  one  type,  but  are  in  the 
widest  degree  polymorphous  and  interchange- 
able. Thus  similar  lesiops  may  be  produced  by 
different  drugs  in  different  individuals  ;  or  erup- 
tions widely  different  produced  by  the  same  drug 
in  persons  whose  individual  susceptibility  defies 
computation.  In  fact,  in  these  cases  no  class  of 
skin  lesion  has  been  left  unexampled  ;  and,  while 
in  the  majority  of  cases  they  are  erythematous  in 
type,  they  are  capable  of  all  the  variations  which 
are  met  with  in  that  large  and  inconstant  group. 
They  may  simulate  the  acute  exanthems  of 
measles,  variola,  scarlatina,  or  rotheln ;  they 
may  mimic  with  startling  accuracy  the  forms  of 
cutaneous  erysipelas;  they  may  be  erythematous, 
papular,  urticarial,  vesicular,  pustular,  bullous, 
or  even  gangrenous,  according  to  the  degree  of 
reactionary  inflammation  elicited  in  the  given 
individual.  Hence,  in  many  instances,  the  diffi- 
culties which  surround  the  diagnosis  and  the 
errors  into  which  those  unacquainted  with  the 
polymorphous  lesions  have  been  led.  Thus  cases 
have  been  recorded  in  which  fatal  results  followed 
the  administration  of  the  iodides,  the  patients 
succumbing  to  a  bullous  and  gangrenous  derma- 
titis induced  by  progressively  increasing  doses 
administered  for  the  cure  of  an  imaginary 
syphilide. 

The  following  tabular  list,  in  which  the  effects 
following  the  external  application  of  drugs  have 
been  compared  with  those  resulting  from  their 
internal  administration,  may  prove  iiseful  for 
purposes  of  reference  : — 

Types  of  Eruption  and  Drugs  associated 
WITH  THEIR  Occurrence 

1.  Erythematous. 

(a)  From  External  use. — Aconite,  Arnica,  Balsam 
of  Peru,  Boric  Acid,  Carbolic  Acid,  Chrysaro- 
bin,  Croton  Oil,  Iodoform,  Oil  of  Cade,  Tar, 
Turpentine. 

(h)  From  Internal  use. — Antipyrin,  Antitoxin, 
Arnica,  Arsenic,  Belladonna,  Boric  Acid,  Bro- 
mides, Chloral  Hydrate,  Copaiba,  Cubebs, 
Hyoscyamin,  Iodides,  Morphin,  Quinine, 
Phenacetin,  Rhubarb,  Salicylic  Acid,  Stra- 
monium, Sulphonal,  Tar,  Turpentine. 


2.  Papular,  Vesicular,  Pustular  {mixed,  con- 
jluent,  and  exaggerated  forms). 

(a)  From  External  use. — Aconite,  Antimony, 
Arnica,  Bichromate  of  Potash,  Cantharides, 
Carbolic  Acid,  Chrysarobin,  Oil  of  Cade, 
Croton  Oil,  Iodoform,  Ipecacuanha,  Mercurial 
Salts,  Rhus  Toxicodendron  ("  poisoning  "), 
Sulphur,  Tar,  Terebene,  Thapsia. 

[b)  From  Internal  use. — Aconite,  Antimony, 
Arsenic,  Borax,  Bromides,  Cannabis  Indica, 
Chloral  Hydrate,  Copaiba,  Cubebs,  Digitalis, 
Ergot,  Iodides,  Iron  (principally  the  iodide). 
Quinine,  Sulphur,  Terebene.  \ 

3.  Urticarial. 

(a)  From  External  use. — Aconite,  Balsam  of 
Peru. 

(6)  From  Internal  use. — Antipyrin,  Antimony, 
Bromides,  Copaiba,  Iodides,  Quinine,  Mor- 
phin, Santonin,  Sulphonal. 

4.  Pigmentary. 

(a)  From  External  use. — Chrysarobin,  Picric 
Acid. 

{h)  From  Internal  use. — Argenti  Nitras,  Arsenic, 
Antifebrin. 

Regarding  the  etiology  of  these  eruptions  but 
little  is  definitely  known.  It  has  been  held  that 
they  are  due  to  an  elimination  of  the  toxic  sub- 
stances themselves,  or  of  some  subtle  compounds 
formed  from  them  in  the  tissues,  by  means  of 
the  cutaneous  glands,  especially  the  sebaceous 
follicles ;  and  support  of  this  view  has  been 
sought  for  in  the  fact  that  the  tendency  towards 
the  development  of  such  lesions  is  largely  aggra- 
vated in  cases  of  renal  or  cardiac  inadequacy. 
This,  which  means  a  compensatoiy  eliminative 
activity  of  the  skin  glands,  presupposes  a  certain 
degree  of  saturation  of  the  system  with  the 
drug  ;  but  clinical  experience  goes  to  prove  that 
toxic  dermatoses  are  just  as  likely  to  occur  in 
cases  where  only  a  few,  and  those  minimal,  doses 
have  been  given,  as  in  cases  where  a  certain 
amoimt  of  accumulation  has  taken  place  from 
prolonged  and  continuous  administration.  Stress 
has  also  been  laid  on  the  fact  that  in  some  cases 
traces  of  the  offending  drug  {e.g.  bromine,  iodine, 
etc.)  have  been  detected  in  the  secretions  of  the 
skin  ;  but  these  observations  have  by  no  means 
been  universally  confirmed,  which  would  be 
essential  to  the  establishment  of  the  postulate ; 
while  in  nearly  all  cases  evidence  of  the  elimina- 
tion of  the  drug  in  the  urine  can  be  obtained. 
Further,  histological  examination  has  shown 
conclusively  that  the  cutaneous  lesions  are  not 
confined  to,  or  even  mainly  manifested  in  con- 
nection with,  the  glandular  apparatus  of  the 
skin.  The  neighbourhood  of  the  blood-vessels 
shows  the  most  pronounced  changes — general 
hyperaemia,  and  small  multiple  inflammatory 
areas,  which  often  become  abscesses  of  micro- 
scopic size  ;  while  the  glandular  structures — the 
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coil  fi;l;iiid,s,  uud  iiuire  especially  tlie  scbaceouis 
glands — are  only  to  a  small  extent,  and  that 
secondarily,  affected.  It  may  also  be  pointed 
out  that  the  distribution  of  such  rashes  is  often, 
indeed  in  the  majority  of  cases,  confined  to  a 
limited  area,  and  does  not  present  the  univer- 
sality of  a  circulatory  poison  ;  and  Morrow  has 
drawn  attention  to  the  fact  that  very  many  of 
the  drugs  associated  with  skin  eruptions  have  a 
known  influence  upon  the  nervous  system,  either 
by  direct  action  upon  the  peripheral  nerve  end- 
ings or  on  the  neuro-vascular  centres.  We  are 
therefore  driven  by  a  process  of  exclusive  reason- 
ing to  the  conclusion  that  in  all  these  exanthema- 
tous  rashes  produced  by  drugs  we  have  to  deal 
with  "  a  vaso-motor  neurosis  either  from  reflex 
irritation  {i.e.  from  the  j)eripheral  nerve  endings) 
or  from  direct  action  on  the  vaso-motor  centres  " 
(Crocker).  But  above  all  it  must  be  constantly 
borne  in  mind  that,  in  all  cases  almost,  the 
determining  factor  is  the  "personal  equation," 
than  which  no  more  variable  or  elusive  quantity 
€an  be  found  in  studying  the  causation  and 
remoter  consequences  of  disease. 

A  word  must  be  said  here  as  to  the  differential 
ili<tgnosis  of  drug  erTiptions  in  general  from  the 
particular  exanthematous  rashes  they  simulate, 
— a  point  of  the  greatest  clinical  importance, 
and,  indeed,  the  only  one  which  raises  these 
manifestations  above  the  level  of  pharmaceutical 
curiosities.  In  the  former  case  there  is  a  history 
of  the  administration  of  the  drug,  and  there  are, 
as  a  rule,  no  constitutional  complications.  In 
the  case  of  copaiba  rash,  which  most  closely 
resembles  that  of  measles,  the  eruption  super- 
venes suddenly  without  any  jirecedent  fever 
or  coryza,  though  it  should  be  noted  that  flushing 
of  the  face  and  injection  of  the  conjunctiva  may 
occur.  In  the  scarlatiniform  rash  produced  by 
belladonna,  quinine,  etc.,  there  is  no  fever,  no 
sore  throat,  though  there  may  be  vivid  redness 
of  the  fauces,  and  no  glandular  complication  ; 
and  the  same  remark  applies  equally  to  cases 
where  the  eruption  more  closely  resembles  that 
of  German  measles.  It  is  hardly  possible  that 
any  of  the  pustular  forms  could  be  mistaken  for 
variola  ;  but  the  surest  way  of  escaping  mistakes 
in  all  cases  is  an  acquaintance  with  the  perfect 
mimicry  with  which  the  exanthematous  rashes 
are  copied  in  many  of  the  fornis  of  eruptions  due 
to  drugs.  The  avoidance  of  error  is  only 
possible  where  the  knowledge  of  its  likelihood 
exists. 

B.  Drugs  which  produce  Toxic  EuurTioxs. 
— In  dealing  with  the  drugs  which  are  most 
frequently  concerned  in  the  production  of  these 
varying  eruptions  in  fuller  detail,  we  have  placed 
them  for  convenience  of  reference  in  alphabetical 
sequence.  The  symptoms  associated  with  the 
development  of  each  will  there  be  given,  and 
also  the  indications  for  any  special,  general,  or 
local  treatment,  which  has  either  proved  of 
specific  value  or  of  benefit  in  alleviating  symjv 


toms,  under  the  heailing  of  each  particular  drug. 
The  general  principles  of  treatment  will  be 
referred  to  at  the  end  of  this  section. 

Antifehi'in  (Acetanilide). — A  rash,  somewhat 
resembling  that  of  measles,  has  been  described 
as  following  after  the  internal  administration  of 
this  drug,  even  in  doses  of  ten  grains.  Yvhen 
its  use  has  been  continued  over  a  lengthened 
period,  or  given  in  larger  doses  over  a  restricted 
time,  a  peculiar  cyanosis  is  induced  which  has 
been  described  as  resembling  a  "  slaty-coloured 
anajmia."  There  are  no  constitutional  symjj- 
toms,  and  no  altei'ation  in  the  colour  of  the 
urine. ^ 

Antipyriu  (phenazone),  when  given  internally, 
produces  in  a  large  proportion  of  cases  a 
cutaneous  eruption — the  proportion  varying 
from  2  per  cent  in  men  to  7  per  cent  in  women. 
It  is  most  frequently  morbillilVirm  in  type, 
affecting  the  extensor  more  than  the  flexor 
asjjects,  and  the  extremities  more  aggressively 
than  the  body.  Its  synunetr}'  is  usually  well 
defined  ;  and  it  is  associated  with  profuse  sweat- 
ing, moderate  itching,  and  a  certain  amount  of 
subsequent  desquamation.  A  distinctly  urti- 
carial type  has  also  been  observed  :  and  in 
exceptional  cases  the  form  assumed  has  been 
j  that  of  a  purpuric  or  bullous  eruption.  These 
various  results  are  probably  brought  about  by 
I  the  action  of  the  drug  in  causing  paralysis  of 
the  vaso-motor  nerves,  and  thus  leading  to  the 
presence  of  a  largely  increased  amount  of  blood 
in  the  vessels  of  the  skin.  The  eruption  gener- 
I  ally  disappears  rapidly  on  the  immediate  discon- 
tinuance of  the  drug  ;  more  slowly  when  it  is 
given  in  gradually  decreasing  doses. 

Argenti  nitras. — The    peculiar  bluish  -  grey 
I  discoloration  of  the  skin  pi'oduced  by  the  long- 
continued  administration  of  nitrate  of  silver, 
and  embraced  in  the  term  "  argyria,"  is  the 
most  commonly  observed  result  of  the  drug, 
though  Charcot  has  described  an  itching  and 
erythemato-jiapidar  eniption  as  having  followed 
its  use  in  a  few  cases.    It  must  be  borne  in 
mind,  however,  that  its  internal  use  as  a  medi- 
cine is  not  necessary  for  the  production  of  the 
skin  discoloration,  as  this  result  may  follow  the 
habitual  application  of  a  solution  of  the  salt  to 
nuicous  surfaces  ;  as,  for  example,  in  chronic 
thi-oat   affections.     The  deposit  of  silver,  or 
silver  combination,  in  the  skin  "  is  always  con- 
j  fined  within  exact  limits  to  the  margin  of  the 
j  connective  tissue,  and  specially  affects  the  elastic 
;  fibres  and  the  resisting  limiting  membranes, 
I  avoiding  altogether  the  protoplasmic  parts  of 
j  the  connective  tissue,  and  the  epithelium  with 
[  its  appendages"  (Unna).    It  is  stated  that  the 
prolonged  administration  of  iodides  given  in  very 
!  dilute  combination  with  mineral  waters  (Vals, 
Vichy,  etc.),  along  with  massage  in  warm  baths, 
aids  in  the  elimination  of  the  silver  :  but  this  is 

I  '  The  drugs  wliicli  induce  marked  alterations  in  tlie 
I  urine  will  be  referred  to  under  "  Urine." 
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doubtful,  and  when  the  deposit  has  attained  a 
certain  limit,  its  removal  is  hopeless. 

Arsenic  produces  skin  manifestations  of  vary- 
ing degree  either  by  local  contact  or  by  ingestion. 
The  former  are  especially  seen  amongst  those 
who  work  in  it,  either  in  the  crude  form,  or  in  some 
of  those  numerous  articles  of  commerce  in  the 
manufacture  of  which  it  plays  so  important  a 
part.   Thus  they  are  met  with  in  those  engaged 
in  the  manufacture  of  artificial  flowers,  card- 
board boxes,  etc.,  and  in  those  who  wear  stock- 
ings or  other  articles  of  iniderclothing  dyed  with 
the  cheaper  colouring  matters  which  often  con- 
tain arsenic  in  a  poisonous  degree.     In  other 
cases  these  eruptions  have  followed  the  \ise  of 
skin  lotions  and  cosmetics.    The  results  of  its 
internal  administration  are  various,  and  numer- 
ous types  have  been  described.   An  erythematous 
type  resembling  erysipelas,  and  often  becoming- 
vesicular,  affecting  mainly  the  face  and  eyelids, 
which  become  congested  and  ccdematous,  is  one 
of  those  most  frequently  met  with.    Another — 
the  ■papular  form — appears  mainly  on  the  face, 
neck,  hands,  and  about  the  genital  organs.  At 
first  the  papules  are  few  in  number  and  small, 
occurring  in   scattered   groups  which  subse- 
quently either  enlarge   or   coalesce   to  form 
disseminated  patches  of  irregular  outline  that 
may  bear  a  close  resemblance  to  a  papiilar 
syphilide,    though   the   coppery   hue   is  less 
pronounced    or    absent    altogether  (Imbert- 
Gourbeyre).     The   urticarial   type    has  been 
frequently  observed,  and  differs  in  no  essential 
particular  from    the   well-known  wheals  and 
associated  symptoms  of   ordinary  nettle-rash. 
The  vesicular  form  is  now  well  recognised,  some- 
times resembling  eczema  of  an  obstinate  char- 
acter, and  such  as  one  meets  with  in  ordinary 
cases  of  "  weeping  eczema."    Hutchinson  first 
directed  attention  to  the   comparatively  fre- 
quent occurrence  of  attacks  of  herpes  zoster 
("  shingles ")  in  persons  taking  arsenic.  His 
observations  have  been  extended  and  confirmed 
by  Nielsen,  who  found  that  of  557  cases  of 
psoriasis  treated  with  arsenic  in  the  Copenhagen 
General    Hospital,  nearly  2   per  cent  (1"80) 
suffered  from  herpes,  whilst  among  those  treated 
without  arsenic  not  a  single  case  occurred.  The 
relation  of  arsenic  to  the  production  of  peri- 
pheral neuritis  is  well  known,  and  furnishes  an 
explanation  of  the  etiology  of  zoster  in  these 
cases.     A  pustular  form  has  also  been  observed 
to  follow  the  administration  of  the  drug,  finding 
its  termination  in  the  development  of  crusts  or 
ulcers  which  heal  slowly  with  permanent  scar- 
ring.  Morris  has  noticed  the  occurrence  of  boils 
and  carbuncles,  an  observation  confirmed  by 
others,  which   points  to  a  graver  degree  of 
pyogenetic  infection,  or  may  be  due  to  an  acci- 
dental inoculation.    Thickening  of  the  skin  of 
the  palms  and  soles  is  alsoj  seen,  the  indura- 
tion beginning  around  the  sweat  follicles,  and 
gradually  extending  thence  peripherally  until 


a  uniform  condition  of  keratosis  is  produced. 
Hutchinson  has  directed  attention  to  the  tend- 
ency this  induration  shows  to  ulceration  and  to 
the  subsequent  ultimate  development  of  epi- 
thelioma. It  is  obvious,  therefore,  that  in  the 
multiplicity  of  lesions  produced  by  arsenic  great 
discrimination  is  essential,  the  ultimate  test  in 
every  case  being  the  disappearance  of  the  erup- 
tion on  withholding  the  drug.  In  the  pustular 
or  ulcerative  condition  the  use  of  soothing  or 
antiseptic  lotions  may  become  a  necessary  ad- 
junct to  treatment. 

Belladonna  (atropin)  pi'oduces  a  diffuse  ei'y- 
thematous  blush  which  is  mainly  limited  to  the 
face,  neck,  and  upper  part  of  the  thorax,  and 
which  only  rarely  becomes  generally  distributed. 
It  is  of  a  vivid  redness  and  closely  simulates 
the  exanthem  of  scarlatina.  It  occurs  for  the 
most  part  (leaving  aside  cases  of  poisoning)  in 
young  children  with  clear,  transparent  skins,  is 
extremely  evanescent  in  duration,  and  is  not 
followed  by  desquamation.  Crocker  states  that 
he  has  rarely  seen  the  eruption  following  medici- 
nal doses,  but  agrees  with  its  occurrence  in 
cases  of  poisoning  by  the  drug.  The  use  of 
atropin  in  eye  practice  is  occasionally  followed 
by  a  severe  inflammation  which  strikingly 
resembles  erysipelas.  Fox  has  called  attention 
to  the  fact  that  the  diffused  scarlatiniform  rash 
may  be  seen  occasionally  to  follow  the  external 
application  of  belladonna  in  some  of  its  prepara- 
tions, such  as  the  emplastrum  or  glycerin.  The 
point  of  chief  clinical  importance  is  to  diagnos- 
ticate between  this  drug  rash  and  that  of 
scarlatina  ;  but  the  factors  already  mentioned, 
when  no  epidemic  is  prevalent,  especially  the 
absence  of  prodromal  symptoms,  the  fleeting 
nature  of  the  erythema,  and  tiie  usually  almost 
normal  temperature,  can  hardly,  if  carefully 
weighed,  leave  any  possibility  of  error. 

Benzoin. — In  the  form  of  friar's  balsam, 
ordered  for  inhalation.  Fox  has  observed  the 
occurrence  of  a  purpuric  erythema,  which  was 
confluent  upon  the  trunk,  but  more  discrete 
upon  the  extremities.  Benzoic  acid  given  in 
small  quantities  has  been  known  to  produce  a 
rose-coloured  maculo-papular  eruption,  which 
disappeared  on  discontinuance  of  the  drug ; 
and  several  cases  have  been  noticed  where  ery- 
thematous rashes,  attended  with  itching  and 
followed  by  slight  desquamation,  have  resulted 
from  the  administration  of  ordinary  medicinal 
doses  of  benzoate  of  sodium. 

Boric  Acid. — Erythematous  rashes,  followed 
in  a  certain  number  of  cases  by  even  fatal 
results,  have  been  reported  as  a  consequence  of 
the  absorption  of  boric  acid  from  washing  out 
cavities,  generally  serous,  with  large  quantities 
of  the  drug  in  solution.  Impetiginous  eruptions 
have  also  followed  its  internal  administration. 
The  borate  of  sodium,  given  in  5-grain  doses 
over  a  long  period,  in  cases  of  epilepsy,  has  been 
observed  by  Gowers  and  Liveing  to  give  rise  to 
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;i  psoriasis  wliich  difters  in  no  respect  fi'oni  the 
usual  chronic  type. 

Bromine  and  tlie  Bromides.  —  Probaljly  no 
variety  of  drug  eruption  is  more  fre(juently 
observed,  or  is  capable  of  wider  variation,  than 
that  due  to  the  administration  of  the  salts  of 
bromine.  In  general  characteristics  the  rashes 
produced  resemble  closely  the  group  of  iodine 
eruptions  to  be  considered  subsequently ;  but 
they  always  present  shades  of  difference  to  the 
accustomed  eye ;  and  two  important  points  of 
differentiation  in  general  are  these — they  are 
always  much  slower  in  development,  and  they 
are  much  less  likely  to  become  confluent  over  a 
large  area  and  to  assume  a  bullous  or  gangrenous 
type.  In  form  they  range  over  the  whole 
nomenclature  of  primary  skin  lesions,  and  may 
be  pustular,  erythematous,  urticarial,  bullous, 
or  squamous  in  type — the  above  sequence  in- 
dicating approximately  the  relative  order  of 
frequency. 

'i!he  papulo-2mstu/ar  form — known  as  "  liromic 
acne " — is  the  most  frequent,  and  occurs  in 
about  75  per  cent  of  all  persons  taking  potassium 
bromide.  It  appears  most  commonly  on  the 
face,  chest,  back,  and  in  the  neighliourhood  of 
the  hair  follicles  of  the  thigh  and  leg  ;  and  it 
may  viwy  between  the  extremes  of  being  in  the 
simplest  form  discrete  and  acne-like,  and  in  the 
gravest  form  coyiflucnt  and  furuncular,  though 
between  these  extremes  many  degrees  of  varia- 
tion will  be  found.  The  pustules  are  yellowish 
in  coloiu-,  seated  on  an  inflamed  base,  and  differ 
from  those  of  simple  acne  in  that  they  appear 
without  the  necessary  pre-existence  of  come- 
dones, and  they  are  not  confined  in  distribution 
to  regions  where  glandular  sti'uctures  naturally 
occur.  They  vary  in  size  within  wide  limits, 
and  in  the  confluent  type  they  merge  into  each 
other,  forming  conglomerate  groups,  and  gradu- 
ally increasing  in  size  by  the  extension  of  their 
margins  until  they  may  eventually  cover  a 
considerable  area.  In  the  meantime  the  contents 
dry  up  and  become  covered  with  brownish 
crusts  which  are  elevated  on  a  zone  of  sur- 
rounding erythema,  and  which  tend  to  become 
associated  with  a  distinct  and  definite  hyper- 
trophy of  the  underlying  papillary  bodies. 
This  is  the  form  to  which  Unna  has  specifically 
applied  the  term  bromoderma  'jyitsttdo-tuheromnn. 
The  discrete  form  differs  from  ordinary  acne  in 
that  the  inflammation  is  generally  more  acute, 
the  lesions  suppurate  more  rapidly,  and  the 
contents  are  of  a  more  sero-purulent  tj'pe.  In 
the  confluent  form  the  presence  of  numerous 
pustidar  points  on  a  raised,  soft,  dusky-red,  and 
painless  base,  and  the  disappearance  of  the 
lesions  under  a  scab  without  the  formation  of  a 
scar,  but  with  a  slightly  persisting  reddish-brown 
stain,  serve  to  difterentiate  it  from  all  other  erup- 
tions except  those  due  to  the  iodides  (Crocker). 

It  is  probable  that  individual  idiosyncrasy 
plays  a  less  important  part  in  this  than  in  the 


majority  of  other  drug  eruptions ;  iience  its 
universality  and  the  uniformity  of  its  main 
characteristics.  It  is  known  that  elimination 
of  bromine  takes  place  through  many  glandular 
tissues,  principally  the  kidneys,  and  in  a  less 
degree  by  means  of  the  salivary,  sweat,  and 
mammary  glands,  when  the  latter  are  function- 
ally active,  as  witness  the  many  recorded  cases 
in  which  symptoms  of  bromic  eruption  have 
occurred  in  infants  suckled  by  those  taking  the 
drug.  On  this  analogy  it  has  been  argued  that 
the  skin  manifestations  are  due  to  its  elimina- 
tion by  the  sebaceous  glands,  but  many  facts 
previously  referred  to  throw  doubt  on  the 
genuineness  of  this  hypothesis.  In  connection 
with  this  theory  attention  may  V)e  directed  to 
the  fact,  pointed  out  by  Crocker,  that  the 
eruption  very  frequently  begins  in  sear  tissue, 
being  even  occasionally  limited  to  it,  a  favourite 
site  being  in  vaccination  scars.  It  is  needless 
to  point  out  how  entirely  this  is  opposed  to  the 
fundamental  premiss  on  which  the  theory  of 
glandular  elimination  is  based.  It  may  be 
mentioned  here,  in  order  to  avoid  error,  that  in 
some  cases  the  rash  only  makes  its  appearance 
after  the  discontinuance  of  the  drug,  and  that 
also,  as  in  the  case  of  the  iodine  eruptions, 
where  there  is  idiosyncrasy,  small  doses  are  more 
likely  to  evoke  the  symptoms  than  lai'ger  ones. 

In  this,  as  in  most  of  these  drug  affections, 
the  main  indication  of  treatment  is  to  stop  the 
cause.  The  administration  of  liipior  arsenicalis, 
3-.^lH_,  two  or  three  times  daily,  is  said  to  act 
as  an  eliminant.  Local  applications,  such  as 
lead  or  evaporating  lotion,  or  salicylic  acid 
(gr.  j.ad  on  lint  covered  with  gutta-percha 
tissue  may  be  required  when  the  inflammation 
is  sevei'e  or  the  skin  siu-face  broken.  Liquor 
arsenicalis,  or  some  preparation  of  ammonia, 
such  as  the  carbonate  or  the  aromatic  spirit, 
added  to  the  prescription  containing  the 
bromide,  is  said  to  markedly  diminish  if  not 
entirely  jjrevent  the  tendency  towards  the 
development  of  the  eruption.  In  regard  to 
the  stoppage  of  the  bromide  in  these  cases  it 
should  be  remembered  that  eminent  authorities 
have  laid  down  as  a  positive  law  that  a  direct 
relation  exists  lietween  the  intensity  of  the  skin 
eruption  and  the  efficacy  of  the  drug  as  a  remedy 
in  the  disease  for  which  it  is  administered.  This 
again  is  a  point  which  can  only  be  determined 
by  carefid  and  individual  observation. 

Cannabis  Indica. — In  one  recorded  case  an 
acute  vesicular  eruption  of  very  wide  distribution 
followed  a  dose  of  one  grain  of  the  extract.  It 
subsided  in  the  coiu'se  of  a  few  days,  the  vesicles 
drying  up  and  leaving  crusts  which  gradually 
fell  off  (Hyde),  ffidema  of  the  face  has  been 
noticed  as  one  of  tlie  synqitoms  of  chronic 
intoxication  with  this  drug. 

Chloral  Hydrate. — Tlie  local  effect  of  chloral 
as  a  cutaneous  vesicarit  is  well  known,  and  it 
has  been  largely  recommended  in  certain  cases 
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as  a  substitute  for  tlie  preparations  of  can- 
tharides ;  but  considering  the  large  number  of 
affections  in  which  it  is  employed  internally  it 
cannot  be  generally  recognised  as  a  frequent 
producer  of  cutaneous  eruptions.  In  its  special 
features  the  rash  usually  appears  within  a  short 
period,  has  only  a  very  limited  duration,  and  is 
unaccompanied  as  a  rule  by  constitutional  or 
local  disturbances,  though  in  some  cases  itching 
or  irritation  has  been  observed.  The  rash  when 
it  occurs  is  generally  erythematous  in  type,  but 
may  present  the  appearance  of  dusky-red  papules 
surrounded  by  an  area  of  diffused  redness  ex- 
tending about  the  affected  parts,  which  are 
mainly  the  face,  neck,  and  neighbourhood  of 
the  large  articulations.  In  some  cases  it  may 
be  morbilliform  in  character ;  and  urticarial, 
vesicular,  and  petechial  forms  have  also  been 
described.  A  remarkable  relationship  exists 
in  all  the  forms  between  the  ingestion  of  food, 
and  more  especially  of  alcohol,  and  the  develop- 
ment of  the  rash.  This  has  even  been  observed 
in  children  taking  the  drug,  when  alcohol,  in 
the  form  of  a  tincture,  has  been  prescribed  in 
combination.  In  all  cases  the  effects  produced 
are  probably  due  to  the  influence  which  chloral 
exerts  upon  the  vaso-motor  system. 

Copaiba. — The  type  of  the  eruption  is  mainly 
erythematous  and  papulai',  or  more  essentially 
morbilliform,  with  a  special  predilection  for  the 
neighbourhood  of  the  hands,  arms,  feet,  knees, 
and  abdomen.  In  its  most  characteristic  form 
it  consists  of  "  rose-coloured,  irregular  patches, 
grouped  or  discrete,  and  only  just  perceptibly 
raised  above  the  surface."  The  redness  dis- 
appears completely  on  pressure.  Intense  itching- 
may  be  present,  and  a  form  which  successfully 
simulates  urticaria  is  well  known.  The  rash 
fades  rapidly  on  withdrawal  of  the  drug,  and  is 
succeeded  by  slight  desquamation.  These  forms 
are  commonly  met  with,  and  may  follow  the 
administration  of  the  drug  for  genito-urinary 
conditions  or  for  chronic  chest  affections.  It 
is  probable  that  in  the  majority  of  cases  the 
cutaneous  manifestations  are  due  to  the  elimi- 
nation of  the  volatile  oil  by  the  sweat  glands ; 
but  in  the  urticarial  form  they  may  be  due  to 
the  gastric  irritation  which  is  so  constantly 
associated  with  the  use  of  the  drug,  and  which 
is  so  largely  a  factor  in  the  production  of 
ordinary  urticaria.  As  curiosities  of  derma- 
tology, vesicular,  bullous,  and  petechial  erup- 
tions have  been  described  as  sequelte  to  the 
administration  of  copaiba.  Clinically  its  im- 
portance consists  in  the  differential  diagnosis 
between  the  drug  eruption  and  the  rash  of 
measles,  of  rotheln  (rubella),  or  of  an  erythe- 
matous syphilide. 

Cuhehs,  which  is  much  less  extensively  used, 
in  this  country  at  least,  than  copaiba,  produces 
in  a  few  cases  similar  cutaneous  manifestations 
which  do  not  require  separate  description. 

Ergot. — The  subcutaneous  injection  of  ergot 


not  infrequently  induces  a  painful,  dark-coloured 
swelling  at  the  point  of  puncture.  Erythema, 
with  swelling  of  the  parts,  vesicular  and  pustular 
eruptions,  and  gangrene  of  the  extremities,  may 
occur  from  its  internal  administrations,  but  the 
latter  rarely  from  its  use  in  medicinal  doses. 

Iodine  and  the  Iodides. — Characteristic  types 
of  these  eruptions,  to  be  described  presently  in 
detail,  have  resulted  from  the  extei-nal  applica- 
tion of  iodine,  such  as  repeated  painting  of  a 
part  with  the  tincture  or  liniment,  or  the 
injection  of  some  such  preparation  to  excite 
inflanmiation  in  a  serous  cyst ;  but  they  are 
most  frequently  observed  to  follow  the  ingestion 
of  some  of  its  alkaline  salts,  even  in  the  most 
minute  doses  —  and  iodide  of  potassium,  the 
most  frequently  administered,  may  be  taken  in 
its  effects  for  the  whole  group.  It  may  be  here 
incidentally  stated  that,  according  to  many 
observers,  the  sodium  salt  is  the  least  and  the 
ammonium  salt  the  most  active  in  producing 
cutaneous  manifestations,  and  that  in  many 
cases  of  pronounced  idiosyncrasy  the  strontium 
salt  may  be  taken  with  impunity.  In  all  the 
varieties  of  drug  eruptions  no  more  con- 
glomerate group  can  be  found,  and  it  is  just 
this  absence  of  clinical  unanimity  which  renders 
their  recognition  difficult  and  at  the  same  time 
imperative ;  for  in  several  cases  fatal  results 
have  followed  from  ignorance  of  the  cause 
which  determined  the  skin  lesions.  As  Morrow 
well  puts  it,  "  iodide  of  potassium  may  be  con- 
tinued, possibly  in  increasing  doses,  for  the 
very  condition  which  it  has  caused." 

No  more  polymorphous  eruptions  are  known 
to  dermatology  than  those  due  to  the  iodine 
compounds.  As  in  the  case  of  the  bromine 
salts,  the  commonest  form  is  the  pustular,  but 
other  types  met  with  are  the  erythematous, 
vesicular  or  bullous,  urticarial,  and  purpuric 
varieties,  the  two  latter  belonging  to  the  category 
of  dermatological  cariosities. 

The  most  frequent  of  all  is  that  to  which 
Unna  has  applied  the  term  iododerma  pustulo- 
tuherosu7n.  The  rash  begins  as  small  papules 
rapidly  becoming  pustular,  and  occurring  most 
frequently  on  the  face,  upper  part  of  thorax  in 
front  and  behind,  and  sometimes  on  the  ex- 
tremities. In  its  early  stages  it  closely  simulates 
the  bromide  eruption,  to  which  the  false  term 
"  bromic  acne  "  has  been  commonly  applied. 
These  lesions  may  remain  discrete  or  become 
confluent,  and  so  merge  into  some  of  the  more 
aggravated  types.  That  the  eruption  is  not 
due  to  glandular  elimination  has  already  been 
stated ;  its  distribution  does  not  always  corre- 
spond to  that  of  the  supposed  eliminating 
glands,  nor  does  it  present  the  universality  and 
symmetry  necessary  to  a  circulatory  poison. 
Microscopic  examination  of  excised  portions  of 
skin  has  further  shown  that  far  from  elimination 
taking  place  from  the  sebaceous  follicles,  as 
would  be  evidenced  by  marked  changes  there, 
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the  foci  of  greatest  infliunmation  are  situated 
somewhat  superficially  in  the  skin,  where  they 
congregate  into  microscopic  abscesses.  That 
these  may  burst  into  the  follicles  and  so  appear 
on  the  surface  is  of  course  possible,  but  in  the 
multitude  of  cases  examined  such  an  accidental 
communication  has  never  been  found.  It  is 
therefore  highly  probable  that  the  causation  of 
the  pustular  surface  lesions  is  not  to  be  met 
with  in  the  glands  ;  and,  moreover,  the  absence 
of  iodine  from  their  contents  in  the  great 
majority  of  cases  is  strongly  against  the  pre- 
sumption of  such  a  relationship.  So  far  as 
present  observations  lead  us,  it  seems  safer  to 
regard  the  skin  manifestations  as  being  due  to 
a  vaso-motor  neurosis  induced  in  some  unknown 
way  by  the  action  of  the  drug  ;  and  to  this 
also  the  consensus  of  histological  opinion  points. 
The  only  constant  changes  on  which  all  observers 
are  agreed  are,  marked  dilatation  and  some- 
times thrombosis  of  the  cutaneous  blood-vessels, 
with  alteration  and  partial  destruction  of  the 
coil -glands  ;  while,  on  the  other  hand,  the 
sebaceous  glands  and  hair  follicles  are  only  in 
isolated  instances,  and  but  to  a  limited  extent, 
involved  in  the  inflammation. 

The  papulo-jyustular  form  usually  begins  as 
small  shot-like  papules  which  resemble  some- 
what the  earliest  stage  of  the  variolar  rash,  a 
resemblance  which  is  much  increased  as  they 
become  vesicular,  when  they  also  show  a  marked 
tendency  towards  umbilication.  They  quickly 
pass  into  a  pustular  stage,  the  pustules  being- 
more  acuminate  than  those  of  the  so-called 
"bromic  acne,"  and  being  seated  on  an  erythe- 
matous and  somewhat  infiltrated  base.  The 
writer  has  seen  the  eruption  resemble  in  a  very 
marked  degree  the  vesicular  eruption  of  herpes 
zoster,  and,  lilce  it,  leave  on  drying  up  and  the 
siibsequent  separation  of  the  crusts,  a  small  but 
distinct  whitish  scar.  The  seats  of  predilection 
are  the  face,  the  upper  part  of  the  thorax  in 
front  and  behind,  and,  less  frequently,  the  ex- 
tremities. From  these  primitive  forms  all 
degrees  of  development  may  be  met  with.  The 
spots  may  become  confluent,  resembling  the 
bromide  eruptions,  or  may  tend  rather  in  a 
bullous  direction,  the  contents  of  the  bullte  re- 
maining clearer  than  in  the  analogous  bromide 
lesion.  In  rare  cases  the  confluent  form  is 
associated  with  epithelial  proliferation  and  a 
resulting  papillomatous  upgrowth,  and  when 
to  this  is  added  the  introduction  of  pyogenic 
organisms  and  the  formation  of  pus,  which  dis- 
charges throTigh  multiple  small  openings,  we 
have  the  condition  described  by  Besnier  as 
"  ncne  anthraco'ide  iodo-jwtassiqiie."  In  a  case 
described  by  Duhring  "  there  Avas  a  confluence 
of  the  nodules,  forming  a  sharply  defined, 
rounded,  inflammatory  patch,  violaceous  in 
colour,  its  centre  depressed  and  crusted,  while 
the  periphery  was  studded  with  deep-seated, 
yellowish,  sebaceous-looking  pustules,  presenting 


an  acneiform  appearance.''  The  vehicular  and 
bullous  forms  are  much  less  frequently  met 
with  ;  while  the  xirticarial  imd purpuric  varieties 
maybe  regarded  solely  as  society  show  cases.  The 
condition  described  by  Hutchinson  as  "  iodide 
hydroa  "  is  simply  an  exaggerated  form  of  the 
bullous  eruption.  A  fatal  case  of  the  purpuric 
form  occurring  in  a  young  child  and  following 
a  dose  of  2^-  gi-ains  has  been  recorded  by  Stephen 
Mackenzie,  and  illustrated  with  a  capital  plate. 

No  fixed  relationship  in  time  can  be  laid 
down  as  existing  between  the  administration  of 
the  drug  and  the  appearance  of  cutaneous 
symptoms.  It  varies  largely  in  different  cases, 
and  depends  among  other  things  on  two  main 
factors  :  firstly,  the  relative  susceptibility  of 
the  individual ;  and,  secondly,  the  amount  of 
the  drug  administered.  But  it  has  been  already 
pointed  out  that  the  latter  bears  very  little 
relation  to  the  occurrence  of  skin  lesions,  because, 
as  has  been  observed,  tolerance  of  large  doses  is 
sometimes  seen  in  those  who  react  promptly  to 
the  drug  in  a  minimal  dose.  Nor  has  elimina- 
tive  activity  any  except  a  secondary  relationship; 
because  it  has  been  shown  that,  on  the  one 
hand,  vascular  or  renal  inadequacy  presupposes 
a  saturation  which  we  know  does  not  exist,  and, 
on  the  other  liand,  that  the  cutaneous  symptoms 
may  not  manifest  themselves  for  a  considerable 
time  after  the  drug  has  been  suspended.  This 
feature  of  dosage  has  been  explained  on  the 
ground  that,  when  given  in  large  quantity, 
iodide  of  potassium  acts  as  a  diuretic  ;  while 
on  withdrawal  or  reduction  of  quantity  this 
eliminative  activity  ceases. 

As  regards  treafmeut,  what  has  been  said 
under  the  bromide  eruptions  applies  equally 
here.  As  a  prophylactic  measure  the  most 
valuable,  beyond  doubt,  is  the  free  dilution  of 
the  di'ug  with  large  quantities  of  natiu'al  or 
artificial  mineral  waters,  of  milk,  or  of  other 
diluents.  The  graver  forms,  besides  stoppage 
of  the  drug,  may  require  tonic  and  stimulant 
treatment,  owing  to  tlie  powerfully  depressant 
eft'ect  it  has  in  many  cases. 

Iodoform  does  not  usually  give  rise  to  any 
skin  manifestations  when  administered  internally, 
or  injected  as  an  emulsion  into  the  joints  or 
subcutaneous  tissues ;  yet  in  some  cases  the 
extension  of  the  eruption  spreads  so  far  wide  of 
the  area  of  application  that  many  dermatologists 
regard  it  as  a  constitutional  intoxication  quite 
apart  from  the  local  dermatitis  caused  by  its 
direct  application.  This  may  be  a  punctiform, 
eczematous,  or  vesicular  eruption,  spreading 
with  a  rapidity  and  an  advancing  border  of 
vivid  redness  almost  indistinguishable  from 
erysipelas.  Here  again  idiosyncrasy  counts  for 
much  ;  and  the  writer  has  seen  one  case  of 
rodent  cancer  in  which  a  second  application  of  the 
powdered  drug  reproduced,  after  an  interval  of 
five  years,  with  absolute  exactitude  the  featm-es 
of  a  previous  attack  due  to  the  same  cause,  viz. 
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an  acute  vesicular  erythema  in  the  central  parts 
with  a  peripheral  vivid  red  and  infiltrated 
border  closely  resembling  erysipelas.  In  the 
diminishing  use  of  iodoform  since  the  practice 
of  aseptic  surgery  has  become  more  general 
these  eruptions  are  less  frequently  seen  ;  but  for 
that  very  reason  it  is  the  more  iiecessary  for  the 
practitioner  to  be  familiar  with  their  occurrence. 

Mercury.  —  Since  the   introduction   of  anti- 
septics into  the  treatment  of  wounds  every 
student  has  been  familiar  with  the  eruptions 
produced  by  the  local  action  of  various  mercurial 
salts  upon  the  skin.    These  are  most  commonly 
erythematous,  vesicular,  or  pustular ;  or  fre- 
quently a  combination  of  all  three.    The  vesicles 
are  minute,  extremely  numerous,  and  almost 
always  become  pustulai',  especially  when  situated 
close  to  the  pilo-sebaceous  follicles  of  the  skin. 
But  nearly  a  century  ago  Alley  called  attention 
to  a  condition  which  he  called  Hydrargyria, 
following  upon  the  internal  administration  of 
mercury,  and  which  he  grouped  under  three 
main  headings  as  regarded  type — the  mild.,  the 
febrile,  and  the  malifiriMnt.    It  may  be  noted 
here  that  the  association  between  these  eruptions 
and  the  internal  use  of  the  drug  has  been  denied 
by  one  of  the  highest  authorities ;   but  the 
observations  of  by  far  the  large  majority  of 
modei'n  dermatologists  amply  confirm  the  older 
teaching.    Almost  any  of  the  preparations  of 
mercury  may  give  rise  to  cutaneous  symptoms  ; 
but  by  common  consent  the  one  most  frequently 
found  to  produce  them  after  internal  adminis- 
tration is  calomel.  Although  Alley's  classification 
is  not  now  generally  adopted,  most  observers 
are  agreed  upon  the  occurrence  of  two  well- 
defined  forms — a  mild  and  a  grave.    The  former 
is  simply  an  acute  eczematous  rash  accompanied 
with    intense    itching  and  the  formation  of 
vesicles,  and  most  frequently  distribvited  on  the 
inner  surfaces  of  the  thighs,  the  scrotum,  the 
groin,  and  the  lower  part  of  the  abdomen.  The 
grave  form  is  merely  an  exaggerated  type  of 
this,  in  which  the  vesicles  become  pustular  or 
even  bullous,  associated  with  considerable  fever 
and  general  malaise,  and  sometimes  with  acute 
inflammations  of  the  related  lymphatic  glands. 
Desquamation  follows  as  the  patches  dry  up, 
and  in  rare  cases  repeated  exfoliations  may 
occur.     It   is   highly  probable  that   in  the 
glandular   cases  pyogenic  infection  has  been 
grafted  on  by  the  scratching  of  the  inflamed 
and  itching  surface.    Stoppage  of  the  drug  is 
generally  followed  by  rapid  subsidence  of  the 
symptoms  ;  but  where  the  irritation  is  great 
the  application  of  calamine  lotion  or  dusting 
the  part  with  powdered  starch  and  oxide  of  zinc 
affords  great  relief. 

Morphin  has  long  been  known  as  having  an 
irritant  action  on  the  skin,  and  pruritus  opii 
was  familiar  to  the  earliest  writers.  When  a 
rash  is  associated  with  the  tingling  and  itching 
of  the  skin  it  is  invariably  erythematous,  re- 


sembling closely  the  eruption  of  scarlatina,  but 
confined  mainly  to  the  face,  neck,  and  the  flexor 
aspects  of  the  limbs,  and  preceded  by  a  sensa- 
tion of  local  heat  and  irritation.  Desquamation 
to  a  slight  degree  follows  as  a  rule.  In  rarer 
cases  the  erythema  is  more  macular,  and  the 
resulting  rash  morbilliform  in  character.  Sus- 
pension of  the  drug  is  the  cure.  It  has  been 
pointed  out,  however,  that  these  cases,  in  which 
the  administration  of  morphin  has  been  followed 
by  skin  eruptions,  show  under  all  conditions  a 
degree  of  marked  susceptibility  to  the  other 
influences  of  the  alkaloid. 

Quinine,  or  other  preparations  derived  from 
cinchona  bark,  may  give  rise  to  eruptions  either 
by  external  contact  or  by  ingestion.  The  former 
maybe  typically  seen  among  workers  in  quinine 
factories,  and  is  usually  confined  to  those  ^sarts 
which,  either  by  exposure,  or  by  the  natural 
occurrence  of  folds  or  creases,  ofter  the  greatest 
facilities  for  the  prolonged  or  continuous  action 
of  the  irritant.  These  are,  for  example,  the 
hands,  wrists,  flexures  of  joints,  inner  surfaces 
of  thighs,  and  the  genitals.  The  eruption  is 
usually  eczematous  in  character,  and  may  be 
papular,  vesicular,  or  pustular ;  while  in 
aggravated  cases  pemphigoid  forms  are  met 
with,  associated  with  the  formation  of  extensive 
scales  and  crusts  which  leave  frequently  on 
separation  red  and  oodematous  or  oozing  surfaces. 
Removal  of  the  irritant  and  the  local  application 
of  calamine  or  subacetate  of  lead  lotion,  with 
the  addition  of  liquor  carbonis  detergens  (3iss. 
ad  §x.),  rapidly  allay  the  discomfort  and  promote 
the  cure.  It  has  been  observed,  however,  that 
no  immunity  is  acquired  by  exposure,  and  the 
individual  is  always  liable  to  a  recurrence  on 
resumption  of  the  offending  occupation. 

The  eruptions  following  the  internal  adminis- 
tration of  quinine  are  essentially  polymorphous, 
varying  from  the  most  elementary  to  the  most 
complicated  forms  of  cutaneous  lesion.  Thus 
erythematous,  urticarial,  papular  and  vesicular, 
petechial,  bullous,  and  gangrenous  forms  have 
been  described  (Morrow).  In  the  large  majority 
of  cases — almost  two-thirds — the  rash  is  scarla- 
tiniform,  and  hence  its  clinical  significance.  It 
is  of  a  bright,  vivid  redness,  completely  dis- 
appearing on  pressure,  and  showing  itself  first 
in  the  face  and  neck,  but  rapidly  becoming 
generalised  over  the  whole  surface  of  the  body. 
There  is  generally  considerable,  and  sometimes 
severe,  congestion  of  the  mucous  covering  of 
the  palate  and  fauces ;  and  when  the  onset 
of  the  eruption  is  associated  with  high  fever 
(as  in  a  few  recorded  cases),  and  followed  by 
a  desquamation  lasting  from  a  few  days  to 
several  weeks,  the  mimicry  is  complete,  and 
the  diagnosis  from  scarlatina  is  a  matter  of 
great  difficulty  and  doubt  for  prophylactic 
reasons.  The  absence  of  high  fever,  as  a  rule, 
and  of  precedent  gastric  disturbances  is  generally 
conclusive,  but  the  demonstration  of  quinine  in 
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the  urine  is  in  many  cases  the  ultimate  and 
only  absolute  test  {vide  "  Urine  ").  Stoppage 
of  the  drug  effects  a  rapid  cure. 

Salici/lic  Acid  and  Salicylates. — The  cutaneous 
lesions  produced  by  the  external  use  of  salicylic 
acid  as  an  antiseptic  have  long  been  familiar  to 
surgeons,  and  assume  generally  the  form  of  ;i 
vesicular  erythema  which  is  always  limited  to 
the  area  with  which  the  agent  is  brought  into 
contact.  More  variable  results  follow  its  in- 
ternal administration,  either  as  the  acid  or  as 
the  sodium  salt,  and  erythematous,  vesicular, 
urticarial,  and  haimorrhagic  varieties  have  been 
recorded.  The  erythematous  is  the  commonest 
form,  and  may  be  either  localised  or  general. 
It  is  frequently  associated  with  ffidema,  especi- 
ally affecting  the  face  (eyelids  and  lips)  and  the 
extremities,  ;i  certain  amount  of  perspiration, 
and  frequently  a  rise  of  temperature, — mani- 
festations which  bear  a  striking  resemblance 
to  those  produced  by  antipyrin,  belladonna,  and 
chloral,  and  probably  associated  with  a  similar 
causation,  vaso-motor  disturbance.  No  special 
clinical  importance  is  attached  to  it,  and  the 
stoppage  of  the  drug  invariably  puts  an  end 
to  the  associated  cutaneous  phenomena.  The 
presence  of  the  acid  is  easily  recognised  in  the 
urine  by  the  ferric  chloride  test. 

S'ulj}ho)ml,  in  doses  varying  from  seven  and 
a  half  to  thirty  grains  (0-5-2-0  grms.),  has  been 
followed  by  a  bright  erythematous  and  scarla- 
tiniform  eruption  attended  with  intense  itching, 
occurring  chiefly  on  the  thorax,  shoulders,  and 
thighs,  and  followed,  after  its  subsidence  in  a 
few  days,  by  slight  desquamation.  It  is  of  no 
special  import. 

Tar,  and  its  derivative  Carholic  acid,  produce, 
by  direct  contact  with  the  skin,  certain  lesions 
which  may  vary  from  a  simple  eczematous  erup- 
tion in  the  weaker  forms  to  complete  destruction 
of  tissue  by  the  stronger,  as  by  the  application 
of  pure  carbolic  acid.  P'xternally,  continuous 
irritation  with  tar,  such  as  occurs  in  gas-works, 
produces  the  so-called  "tar  acne,"  which  is 
caused  by  the  plugging  of  the  orifices  of  the 
pilo-sebaceous  follicles  during  contact  with  the 
material,  and  the  formation  subsequently  of 
papules  or  nodules  as  the  result  of  the  in- 
tiammatory  changes  in  the  fibrous  tissue  sur- 
rounding the  duct.  These  nodules  may  break 
down  and  ulcerate,  the  process  being  associated 
with  increased  epithelial  activity  which  in  time 
may  transgress  the  bounds  and  become  malig- 
nant, developing  into  what  is  known  as  "  tar 
cancer  "  (epithelioma).  Though  doubt  has  been 
thrown  on  this  occurrence,  too  many  cases  have 
been  recorded  to  leave  any  room  for  doubt  as 
to  its  reality  ;  and  several  have  come  mider  the 
writer's  personal  observation.  In  the  earlier 
days  of  Listers  moist  carbolic  dressings  it  was 
almost  the  rule,  rather  than  the  exception,  to 
see  a  localised  vesicular  eczema  produced  in  and 
about  the  area  protected  under  the  waterproof 


covering.  Similar  effects  have  been  observed 
to  follow  the  injection  of  carbolised  fluids  into 
mucous  and  serous  cavities.  In  other  cases 
ei-ythematous  and  eczematous  outbreaks  have 
followed  the  absorption  of  the  drug.  Wlien 
poisoning  in  moderate  degree  occurs  from  absorp- 
tion, the  urine  becomes  of  a  dark  olive-greenish 
colour  on  standing,  and  the  presence  of  carbolic 
acid  can  be  demonstrated  by  appropriate  tests. 
Treatment,  of  course,  consists  in  removal  of  the 
cause.  When  symptoms  of  general  intoxication 
are  acute,  diuretics  and  large  doses  of  sulphate 
of  soda  should  be  given  internally,  and  active 
measures  taken  to  combat  the  associated  collapse. 

General  Principles  of  Treatment. — But  little 
remains  to  be  added  to  what  has  been  incident- 
ally said  above  as  to  the  main  indication  in 
treatment : — It  is,  in  all  cases,  stop  the  drug 
or  diminish  the  dose.  Many  patients  who 
cannot  bear  a  drug  in  one  form  will  take  it 
readily  in  another,  and  here  again  nothing  but 
careful  observation  and  repeated  trial  can  help 
the  practitioner.  As  a  general  rule,  it  may  be 
laid  down  that  all  drugs  liable  to  produce  toxic 
eruptions  shoidd  never  he  given  in  a  concentrated 
form,  but  always  in  the  maximum  degree  of 
dilution.  In  this  way  we  know  we  are  nearest 
to  the  border  of  safety.  As  to  the  so-called 
"  preventive  "  additions — e.g.  arsenic  and  am- 
monia to  bromides  and  iodides,  hydrobromic 
acid  to  quinine,  etc. — opinions  will  always  differ, 
and  individual  experience  will  lead  to  perfectly 
sound  but  very  divergent  opinions.  Above  all, 
the  point  of  importance  is  to  recognise  the  rela- 
tion between  a  given  drug  and  a  known  erup- 
tion ;  and  that  being  acquired,  treatment  resolves 
itself  into  the  alphabet  of  therapeutics. 

Antitoxin  Rashes 

Causation. — In  a  very  large  percentage  (20 
to  45  per  cent)  of  cases  treated  with  antitoxin, 
rashes  are  apt  to  occur  at  a  variable  period  after 
the  injection.  The  antitoxic  principle  employed 
has  nothing  to  do  with  their  causation,  nor  are 
they  due  to  any  antiseptic  which  may  be  used 
in  the  preservation  of  the  serum.  They  depend 
entirely  on  the  serum  itself,  as  is  proved  by  the 
fact  that  normal  horse  serum  produces  them. 
They  appear  less  frequently  with  the  concen- 
trated preparations  now  in  vogue  than  t lice- 
nsed to  do  when  the  injection  of  large  amounts 
of  a  dilute  antitoxin  was  common.  They  are 
also  less  likely  to  follow  the  administration  of 
one  large  dose  than  they  are  the  injection  of 
several  successive  and  comparatively  small  doses. 

Occurrence  and  Duration.  —  The  rash  may 
occur  any  time  between  the  first  and  twenty- 
fourth  day  after  the  injection.  A  series  of  cases 
treated  with  small  doses  of  dilute  antitoxins  in 
the  Edinburgh  City  Hospital  gave  an  average 
occurrence  at  about  the  twelfth  day.  More 
recently,  however,  the  concentrated  prepara- 
tions now  in  use  have  appeared  to  cause  an 


432 


DRUG  ERUPTIONS 


earlier  appearance  of  the  eruption,  and  rashes  on 
the  third,  fourth,  and  fifth  days  are  very  common. 

The  rash  may  last  from  a  few  hours  to  about 
a  fortnight.  As  a  rule,  however,  its  duration 
is  not  more  than  five  days,  and  many  disappear 
on  the  second,  tliird,  or  fourth  day. 

In  certain  instances,  probably  when  the  blood 
of  two  or  more  horses  has  been  mixed  in  pre- 
paring the  antitoxin,  successive  rashes,  different 
in  character,  may  appear  at  different  dates. 

Character. — Generally  speaking,  the  character 
of  the  rashes  is  "septic,"  that  is  to  say,  they 
are  of  that  kind  which  we  are  accustomed  to 
associate  with  blood  -  poisoning  from  various 
causes.  They  are  always  erythematous,  and 
occasionally  may  be  classed  as  true  urticaria. 
The  commonest  foi'm  is  that  of  an  erythema 
multiforme,  a  bright  pink  eruption,  macular  or 
papular  in  character,  with  a  tendency  in  many 
instances  to  circinate  arrangement,  and  often 
showing  an  eccentric  extension  of  the  individual 
macules  or  papules.  Its  distribution  is  very 
variable,  as  it  may  appear  on  any  part  of  the 
body  or  face,  usually  being  most  marked  in 
the  neighbourhood  of  the  larger  joints  and  at 
the  seat  of  injection.  It  also  appears  to  have 
a  certain  preference  for  the  extensor  surfaces. 
Occasionally  it  may  be  morbilliform  or  scarla- 
tiniform  in  character,  but  neither  of  these  forms 
is  very  common.  In  many  cases  it  is  exceed- 
ingly itchy,  and  it  is  this  characteristic  which 
is  most  distressing  to  the  patient,  who  otherwise 
often  feels  quite  well.  When  the  eruption  is 
urticarial  it  is  marked  by  the  usual  wheals 
characteristic  of  that  condition,  and  these  fre- 
quently occur  on  the  face. 

Other  symptoms. — As  regards  pyrexia  some 
cases  show  no  fever  at  all,  and  others  only  slight 
deviation  from  the  normal.  On  the  other  hand, 
in  young  children  especially,  there  may  be  a 
considerable  rise,  the  chart  showing  tempera- 
tures of  101°  to  103°  even  when  there  is  no 
complicating  arthritis. 

(Edema  is  not  uncommon,  and  in  some  in- 
stances may  involve  considerable  areas  of  skin, 
though  more  frequently  it  is  limited  to  the 
hands  and  feet. 

Arthritis  is  a  very  common  complication,  and 
indeed  may  occur  without  a  rash  at  all.  The 
joints  of  the  extremities  are  most  frequently 
complained  of,  and  may  be  swollen  and  tender. 

Dia/jnosis. — There  is  not  usually  any  difficulty 
in  diagnosing  the  rash.  It  is  to  be  looked  for 
in  a  large  proportion  of  cases  injected,  and 
therefore  its  occurrence  need  caiise  no  surprise. 
Occasionally,  however,  when  scarlatiniform  or 
morbilliform  in  character  it  may  cause  anxiety. 
The  marked  itchiness  of  the  serum  rash,  the 
absence  of  catarrhal  symptoms  (in  its  measly 
form),  and  of  those  of  the  usual  invasion  of 
scarlatina,  should  decide  the  case. 

Treatment. — The  rashes  scarcely  require  any 
treatment,  and  their  presence  has  little  or  no 


clinical  significance.  To  relieve  the  itching, 
however,  tepid  sponges  or  the  application  of  a 
lead  lotion  may  be  found  useful.  For  the 
arthritis,  salol  and  the  salicylates  often  appear 
to  give  relief.  Some  prefer  a  palliative  treat- 
ment, with  laudanum  fomentations  and  opium 
internally.  The  exceedingly  variable  duration 
of  initreated  cases  makes  it  almost  impossible 
to  judge  the  efficacy  of  any  treatment. 

The  following  Plates  will  be  found  useful  for 
reference  : — 

Argyria — Crocker's  Atlas,  PI.  xxxviii. 
Arsenic — Cancer,     Arch,  of  Surg.  PI.  xx. 

„        Keratosis,  ,,  PI.  xviii. 

„        Psoriasis,  ,,  PI.  xix. 

,,        Pigmentation  )        i  t>i 
"  ,    .     >Crocker,  PI.  xxxvn. 

&  Keratosis,  J 

Bromide — Confluent  form,     „       PI.  xxxv. 

,,         Ulcerative,  Syd.  Soc.  Atl.  PI.  xliv. 

„         Bullous,  III.  Med.  News,  Jan.  1889. 
Chloral — Erythema,  Arch,  of  Surg.  PI.  v. 
Chrysarobin — Erythema,  Crocker,  PI.  xxxviii. 
Iodide — Bullous,  ,,       PI.  xxxvi. 

/Tuberous,  Arch,  of  Surg.  PI.  iii.,  iv. 

"    \    (fatal  case). 

r  Purpuric,  III.  Med.  News,  Nov.  1888 

"    \    (Mackenzie's  case). 

,,      Bullous,  Syd.  Soc.  Atl.  PI.  xxxiii. 

Drugr  Habits.  See  Absinthism  ;  Alco- 
holism ;  ANyKSTHETics ;  AusENic ;  Cannabis 
Indica  ;  Chloral  ;  Chloroform  ;  Cocaine  ; 
Ether;  Hypnotics;  Hypnotism  {Uses);  Mor- 
phinomania  and  allied  Drug  Habits  {Anti- 
pyrin,  Antifehrin,  Paraldehyde,  Chlorodyne,  etc.); 
Sulphonal  ;  Trional  ;  Veronal  ;  Vice  {Drug 
Habits  and  Smoking). 

Drummond  -  Morison  Opera- 
tion.— An  operative  method  of  treating  ascites 
introduced  into  use  by  Dr.  David  Drummond 
and  Mr.  Rutherford  Morison  in  1896 ;  its  object 
is  to  develop  vascular  anastomoses  between  the 
portal  and  systemic  venous  systems.  As  per- 
formed by  Drummond  and  Morison,  the  abdo- 
men was  opened  and  dried  out  with  sponges; 
the  parietal  peritoneum  and  that  covering  the 
liver  and  spleen  were  scrubbed  with  a  sponge ; 
the  omentum  was  sutured  across  the  anterior 
wall,  and  a  tube  was  left  in  the  pouch  of 
Douglas.  The  ascites  was  cured  ;  and  Talma 
and  Schiassi  and  others  have  since  obtained 
equally  satisfactory  results  by  means  of  the  same 
or  slightly  modified  methods,  so  that,  in  1905> 
Bunge  was  able  to  collect  274  cases  from  litera- 
ture (including  14  of  his  own)  in  which  the 
operation  had  been  performed.  The  indication 
for  the  procedure  is  portal  obstruction  from 
hepatic  cirrhosis,  but  it  is  applicable  in  portal 
obstruction  due  to  any  cause ;  the  most  marked 
benefit  following  it  is  relief  of  the  ascites,  but 
htemorrhages  from  mucous  membranes  {e.g. 
htcmatemesis)  may  also  be  greatly  benefited ; 
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in  about  30  por  cent  of  the  recorded  cases  the 
ascites  was  relieved. 

Drunkenness.    See  Alcoholism. 

Dry  Labour.  See  Labour,  Faults  in 
THE  Passenger  i^Earhj  Emxpe  of  Liquor  Amnii, 
Dry  Labour). 

Dry  Mouth.  See  Salivary  Glands, 
DisdHDERS  OF  (^Xerostomia). 

Dry  Rot. — Timber  (e.r).  in  the  construction 
of  a  liouse)  which  is  subject  to  alternate 
wetting  and  drying,  or  which  is  imperfectly 
ventilated,  decays ;  it  is  aficcted  either  by  wet 
or  by  dry  rot  {Merideus  lachrpnans),  diseases 
due  to  the  growth  of  the  mycelium  of  fungi 
and  in  which  the  wood  is  reduced  to  a  powder ; 
such  wood  must  be  entirely  removed  if  the 
process  is  to  be  stopped  ;  preventives  are  found 
in  thorough  ventilation  of  beams  and  joists,  by 
painting  and  varnishing,  and  by  foi'cing  creosote 
into  the  wood  under  pressure  (Bethell's  process). 

Dua.i  Persona! ity.  See  Memory  in 
Health  and  Disease  (^Periodic  Complete  Loss 
of  Memory) ;  Double  Consciousness  ;  Uncon- 
sciousness {Double  Consciousness). 

Dubini's  Disease.  See  Chorea 
{Ehiirival  Chorea)  ;  Spasm  (  Varieties,  Paramyo- 
clonus 3Ii//tij)/cx,  Diagnosis). 

Duboisine.  —  An  alkaloid,  probably 
identical  with  hyoscyamine  (Cj^.H2iNO^H20) ; 
it  is  obtained  from  the  leaves  of  Duboisia  myo- 
po7'oides,  and  is  found  in  Datura  Stramonium 
and  Hyoscyamtis  niger ;  it  resembles  atropine  in 
its  action,  e.g.  it  is  a  mydriatic,  but  its  effects 
as  such  ai-e  more  quickly  produced  and  more 
evanescent ;  its  toxic  effects  also  differ  from 
those  of  atropine.  It  has  been  used  as  a 
mydriatic  (as  ophthalmic  discs  containing  -^-^^ 
grain),  and  in  cxophthahnic  goitre.  See  Alka- 
loids ;  Toxicology  {Alkaloids,  Henbane  and 
Stramonium). 

Duchenne-Erb   Paralysis.  —  A 

type  of  paralysis  in  which  the  deltoid,  biceps, 
brachialis  anticus,  and  supinator  longus  are 
aftected.  See  Trades,  Dangerous  {Lead-Poison- 
ing) ;  Brachial  Plexus,  Surgical  Affections 
of. 

Ducrey'S  Bacillus.— Ducrey's  bacillus 
of  soft  sore,  a  micro-organism  causing  acute 
suppuration.  See  Suppuration  {Etiology) ; 
Venereal  Disease  {Soft  Sore  or  Chancroid). 

Duct  or  Ductus.  —  A  canal,  usually 
serving  the  purpose  of  conveying  the  secretion 
away  from  a  gland,  sometimes  acting  as  a 
communication  between  one  blood  -  vessel  and 
another.  Instances  of  the  former  are  found  in 
the  6i7e- ducts,  the  cystic  duct,  Bartholin's, 
Gartner's,  Muller's,  Wharton's,  Sterisoyi's,  and 
Wirsung's  duct ;  and  of  the  latter  in  the  ductus 
vol.  II 


arteriosus,  the  ductus  venosus,  the  thoracic  duct,. 
and  the  ducts  of  Cuvier. 

Ductless  Glands.  See  Physiology, 
Internal  Secretions  {Suprarenal  Bodies,  Pitui- 
tary, Thyroid,  Ovaries,  Thyruus,  etc.). 

Ductus  Arteriosus.  See  Heart, 
Physiology  of  {Embryology)  ;  Heart,  Con- 
genital Malformations  of  {Patent  Ductus 
Arteriosus) ;  Physiology,  Reproduction  {Fatal 
Circidatiou). 

Ductus  Venosus.  See  Heart,  Physio- 
logy (^Embryology) ;  Physiology,  Reproduction 
{Foital  Circulation). 

Dugfa'S  Test.— A  test  for  dislocation  of 
the  shoulder ;  if,  when  the  hand  of  the  dislocated 
side  is  placed  on  the  opposite  shoulder,  the 
elbow  is  elevated  and  stands  out  prominently 
in  front  of  the  chest,  there  is  really  a  disloca- 
tion. See  Shoulder,  Diseases  and  Injuries  of 
{Dislocations,  Signs  and  Symptoms). 

Dm h ring's  Disease.    See  Dermatitis 

HeRPKTIF()1!MIS. 

Diihrssen's  Operateon. — A  method 

of  vaginal  fixation  of  the  uterus  in  cases  of 
obstinate  retroversion. 

Dulcamara. — The  branches  of  Solanum 
dulcamara  (Bittersweet  or  Woody  Nightshade), 
containing  two  alkaloids  (solanine  and  dulca- 
marine,  Cg.jHg^Ojg),  used  as  an  alterative  in 
some  skin  diseases,  in  chronic  rheumatism,  in 
whooping-cough,  etc.;  not  now  official  in  the 
British  Pharmacopceia. 

Dulcite.  —  A  polyhydric  (hexahydric) 
alcohol,  isomeric  with  mannite  (CgHj^Of,  or 
C|;Hg(OH)g) ;  it  is  used  to  sweeten  the  food  in 
the  treatment  of  diabetes. 

DulnesS.  See  Pleura,  Diseases  of  {Acute 
Pleiirisy,  Signs  of  Pleural  Effusion,  Percussion); 
Abdomen,  Clinicai-  Investigation  of  {Per- 
cussion) ;  Chest,  Clinical  Investigation  of 
{Percussion)  ;  etc. 

Dumb  Ag^ue.  —  Masked  intermittent 
fever,  masked  malaria. 

Dumbness.  See  Deafmutism;  Cretin- 
ism; lixpj^oTisyi  (Psychical  Dumbness) ;  Mental 
Deficiency  ;  etc. 

Dum-Dum  Fever. — Piroplasmosis,  or 
kala-azar,  or  tropical  splenomegaly;  a  chronic 
disease  of  India,  China,  Egypt,  and  the  Tropics, 
in  which  the  spleen  and  liver  are  enlarged,  there 
are  hasmorrhages  and  transitory  oedemas,  a 
moderate  degree  of  ana;mia,  and  irregularly 
remittent  fever ;  a  protozoon  parasite  (Donovan- 
Leishman  bodies)  has  been  found  in  the  spleen  ; 
quinine  is  useful,  but  has  not  the  same  good 
effect  as  in  malaria. 
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Duodenitis. — Inflammation  of  the  duo- 
denum (q.v.). 

DuOdenO-. — In  compound  words  duodeno- 
means  relating  to  tlie  duodenum :  e.g.  duodeno- 
tomy  is  the  operation  of  cutting  into  the 
duodenum ;  duodenostomy  is  that  of  making  a 
permanent  opening  into  the  duodenum  through 
the  abdominal  wall ;  duodeno-enler ostomy  is  that 
of  making  a  permanent  communication  between 
the  duodenum  and  another  part  of  the  intestine  ; 
and  duodenocholecystostomy  is  that  of  making  a 
permanent  communication  between  the  duo- 
denum and  the  gall-bladder. 

Duodenum.  See  also  Abdomen,  In- 
juries OF  {Lesions  of  Intestine) ;  Appendicitis 
{Diagnosis  from  Duodenal  Ulcer) ;  Burns  and 
Scalds  {Intestinal  Complications,  Ulcer  of 
Duodenum) ;  Htematemesis  {Causes  and  Source)  : 
Intestines,  Diseases  of  {Malformations  of  the 
Duodenum)  ;  Intestines,  Diseases  op  {Ulcers  of 
the  Duodenum) ;  Intestines,  Diseases  of  {Malig- 
nant Disease) ;  Liver,  Diseases  of  {Aneurysm 
of  Hepatic  Artery,  Diagnosis) ;  Mbl^ena  {Causes, 
Duodenal  Ulcer) ;  Peritonitis,  Acute  General 
{Etiology,  Perforation  of  Duodenal  Llcer) ; 
Physiology,  Food  and  Digestion  {Alimentary 
Canal,  Duodenum) ;  Post  -  Mortem  Methods 
{Examination  of  the  Body-Cavities) ;  Stomach 
AND  Duodenum,  Diseases  of  {Anatomy,  Diges- 
tion, Diseases,  Morbid  Anatomy,  Ulcer,  etc.) ; 
Stomach,  Surgical  Affections  {Complications 
of  Gastric  Llcer). — Affections  of  the  duodenum 
are  of  great  interest  both  from  a  medical  and 
surgical  stand-point.  But,  as  the  great  majority 
of  diseases  which  involve  the  duodenum  cannot 
be  clearly  differentiated  clinically  from  those  of 
the  pyloric  end  of  the  stomach  and  the  small 
intestine,  these  will  be  described  in  other 
articles.  The  object  here  is  to  present  a  brief 
epitome  of  the  various  disorders. 

There  are  certain  points  of  anatomical  and 
physiological  importance ;  the  position,  the 
horse-shoe  shape,  the  close  connection  with  the 
head  of  the  pancreas,  and  the  entrance  of  the 
common  bile-duct,  are  all  of  great  clinical  im- 
importance. 

With  regard  to  position  this  may  be  slightly 
modified  by  alterations  in  the  position  of  the 
stomach  and  intestine  {vide  "  Enteroptosis "). 
Short  of  enteroptosis,  however,  a  careful  ex- 
amination of  post-mortem  cases  made  at  random 
readily  reveals  greater  variations  in  the  position 
of  the  abdominal  viscera  than  is  usually  thought 
of  during  life. 

The  close  relationship  between  the  receptive 
and  motor  mechanism  of  the  duodenum  and  the 
stomach,  and  also  the  influence  of  its  secretion, 
is  fully  considered  in  the  article  "  Digestion 
and  Metabolism." 

The  most  striking  and  obvious  perversion 
of  this  mechanism  is  seen  in  the  familiar  class 
of  case  known  as  bilious  vomiting,  where,  as  a 


result  of  combined  motor  hyperactivity  and 
relaxation  of  the  pyloric  orifice,  the  vomiting  of 
bile  is  brought  about.  Apart  from  this  obvious 
derangement,  it  is  likely  that  there  are  many 
other  perversions  of  function  that  are  not  so 
readily  nor  so  definitely  represented  by  definite 
outward  symptoms.  Thus  it  is  impossible  to 
believe  that  in  many  cases  of  dyspepsia  the 
function  of  the  duodenum  is  not  very  definitely 
interfered  with.  We  are  led  to  this  opinion  by, 
among  other  things,  the  close  relationship  that 
obtains  between  the  motor  activity  of  the 
muscle  of  the  duodenum  and  that  of  the 
stomach  and  intestine.  In  the  absence  of 
obvious  changes  in  the  fasces,  we  |are  perhaps 
not  fully  justified  in  making  a  diagnosis  of 
duodenal  dyspepsia,  but  it  is  not  unlikely  that 
some  cases  of  dyspepsia,  where  the  various 
sensory  symptoms  develop  several  hours  after 
the  ingestion  of  food,  associated  it  may  be  with 
the  presence  of  pain  on  pressure  to  the  right  of 
the  middle  line  in  the  right  hypochondriac 
region,  are  really  cases  where  the  secretory 
or  sensori-motor  mechanism  of  the  duodenum 
is  primarily  at  fault. 

A  simple  ulcer  is  met  with  here  which  may 
present  all  the  clinical  features  of,  and  be 
clinically  indistinguishable  from,  gastric  ulcer. 
The  ideas  formerly  entertained  regarding  the 
great  frequency  of  ulceration  of  the  duodenum 
as  a  sequel  of  burns  have  been  modified  some- 
what during  the  last  few  years,  merely  as  a 
result  of  more  careful  investigation  into  the 
truth  of  the  old  text -book  statements  {see 
"  Bums  "). 

Simple  ulceration  may  develop  as  a  result  of 
irritation  from  a  large  gall-stone. 

Malignant  Disease. — This  is  by  far  the  most 
important  lesion,  and  specially  in  view  of  the 
possibility  of  beneficial  results  following  early 
operative  interference.  As  it  is  impossible 
clinically  to  differentiate  between  a  primary 
morbid  growth  of  the  duodenum  and  one  in- 
volving the  head  of  the  pancreas  or  pylorus, 
this  condition  will  be  described  more  appropri- 
ately in  the  section  on  these  viscera.  It  is 
sufficient  to  indicate  here  the  great  importance 
of  a  thorough  examination  of  the  faeces  as  a 
diagnostic  factor  in  such  cases.  The  absence  of 
bile  in  the  stools  suggests  some  obstruction  to 
the  excretion  of  bile  probably  involving  the 
orifice  of  the  duct ;  the  presence  of  undigested 
fat  in  the  fa;ces,  and  occasionally  the  presence 
of  glycosuria,  would  rather  point  to  the  pancreas 
as  the  primary  focus  of  disease. 

Inflammations. — These  are  of  no  great  clinical 
significance  in  themselves ;  they  may  be  second- 
ary to  gastric  catarrh,  or  merely  a  local  mani- 
festation of  the  general  enteritis  present.  If 
severe,  jaundice  may  develop ;  this,  however, 
usually  signifies  an  extension  of  the  catarrhal 
process  to  the  bile-ducts  {see  "  Gail-Bladder  and 
Bile-Ducts  "). 
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Dupuytren's  Contraction.  See 

Deformities  {Hand  and  Fingers,  Congenital 
Contraction,  Diagnosis) ;  Fascia  {Contraction  of 
the  Palmar  Fascia) ;  Gout  {Morhid  Anatomy, 
Urate  of  Soda  in  Terulon  Sheaths). 

Dupuytren's  Fracture.  /Rankle 

Joint,  Region  op,  Injuries  [Fractures  in  the 
Vicinity  of). 

Dura  Mater.  —  The  outer  membrane, 
strong  and  fibrous  {dura),  which  covers  the 
brain  and  spinal  cord  (cerebral  and  spinal  dura). 
See  Insanity,  Pathology  of  {Pathological 
Anatomy,  Dura  Mater)  ;  Meninges  of  the 
(Jerebrum  {Anatomy,  Vascular  Disturbances, 
Inflammations,  Tumours,  etc.). 

Durande's  SVlsxture.— A  mixture  of 

ether  and  turpentime  given  in  the  hope  of 
dissolving  gall-stones. 

Duret'S  Balsam. — An  antiseptic  oint- 
ment {l)aume  Duret),  said  to  contain  coal-tar, 
oil  of  cade,  resorcin,  menthol,  guaiacol,  camphor, 
sulphur,  borax,  glycerine,  acetone,  castor  oil, 
and  wood  oil ;  it  is,  tlierefoi'e,  a  very  complex 
preparation,  containing  nine  antiseptics,  some  of 
which  are  also  mild  cutaneous  stimulants  {vide 
Lancet,  June  16,  1906).j 

DurOZiez'S  Sig'n.— Thedouble  murmur 
which  can  sometimes  bo  produced  by  pressure 
on  one  of  the  large  arteries  {e.g.  the  carotid)  in 
cases  of  aortic  incompetence. 

Dust  Diseases. — Diseases  "due  to  the 
inhalation  oF  particles  of  dust  {pneimiono- 
konioses),  such  as  coal  dust  {anthracosis),  metallic 
(steel)  dust  {siderosis),  and  stone  dust  {chalicosis) ; 
tuberculosis  and  typhoid  fever  may  be  spread 
also  by  infected  dust  particles.  See  Lungs, 
Pnbumonokoniosis  ;  Tuberculosis  {Portals  of 
Invasion  and  Channels  of  Spread) ;  Typhoid 
Fever  {Etiology). 

Dutton's  Disease.— Human  trypano- 
somiasis.   >S't'(;  Parasites  {Proto:oa). 

Dwarfism.  See  also  Ethnology  {Dwarf 
Paces) ;  Atrophy  ;  Hypertrophy  ;  Achondro- 
plasia; Labour,  Vrolo^ged  {Pelvic  Defonnities) ; 
Microsomia;  etc.— The  word  "dwarf,"  a  very 
old  term,  has  in  its  progress  down  the  centuries 
lost  much  of  its  significance  and  of  the  sharpness 
of  definition  which  it  may  once  have  had.  It 
now  signifies  simply  a  diminutive  adult  human 
being,  and  includes  cases  of  stunted  stature  due 
to  postnatal  diseases  of  the  spine  and  lower  limbs 
(rickets,  etc.),  as  well  as  to  antenatal  maladies 
(achondroplasia)  and  to  teratological  states. 
"  True  dwarfism "  is  an  expression  which  has 
been  introduced  in  order  to  define  more  exactly 
the  conditions  which  alone  ought  to  be  em- 
braced under  the  name  :  a  true  dwarf  is  a  person 


of  luiusually  small  stature,  not  tlie  result  of  any 
particular  disease  or  deformity,  but  merely  from 
growth  having  fallen  much  short  of  the  usual 
standard.  In  this  restricted  sense  the  word 
dwarfism  is  practically  synonymous  with  micro- 
somia ;  and  in  this  article  it  is  true  dwarfism  or 
microsomia  that  is  being  considered. 

True  dwarfism  or  microsomia — a  teratological 
sraallness  of  all  the  parts — may  be  antenatal  or 
postnatal  in  origin.  There  is,  for  instance, 
embryonic  microsomia.  Sometimes  when  we 
are  engaged  in  examining  an  abortion  sac  we 
find  to  our  surprise  that  it  contains  an  embryo 
of  a  size  much  smaller  than  the  size  of  the  sac 
had  led  us  to  expect.  Yet  this  embryo  may 
show  a  degree  of  development  in  accordance,  not 
with  its  size,  but  with  that  of  the  sac  containing 
it  and  with  the  estimated  age  of  the  pregnancy. 
It  may,  therefore,  be  regarded  as  a  "dwarf 
embryo,"  or  a  case  of  "  embryonic  microsomia  "  ; 
although  it  has,  perhaps,  been  customary  to 
look  upon  it  as  an  example  of  early  hydramnios 
or  embryonic  hydramnios.  During  foetal  life, 
also,  dwarfism  may  show  itself  (fcetal  microsomia). 
When,  for  instance,  a  foetus  is  born  at  the  full 
term,  having  a  weight  of  less  than  3  lbs.  and  a 
length  of  less  than  12  inches,  but  possessing  the 
other  signs  of  maturity  (finger-nails  projecting, 
absence  of  lanugo,  etc.),  it  is  to  be  regarded  as 
a  case  of  fostal  microsomia  or  foetal  dwarfism. 
In  Sir  Everard  Home's  case,  a  female  child 
weighing  1  lb.  and  measuring  7  inches  was  born 
at  the  full  term  (the  mother  had  had  a  fright 
when  three  months  pregnant) ;  the  child,  known 
as  the  "Sicilian  dwarf,"  died  at  the  age  of  nine 
years,  when  she  was  nearly  20  inches  in  height, 
and  had  the  ossification,  dentition,  and  mental 
powers  of  a  child  of  two  rather  than  of  nine  years. 
There  was,  therefore,  an  arrest  of  both  growth 
and  postnatal  development  here,  and  to  this 
combination  it  has  been  proposed  by  Hastings 
Gilford  to  give  the  name  of  "  ateleiosis."  Other 
instances  of  foetal  microsomia  were  those  of 
Nicholas  Ferry  or  "  Bebe  "  (weight  at  birth  less 
than  1  lb.,  length  8  inches),  "  Princess  Paulina  " 
(12  inches  in  length  when  born),  the  "Marquis 
Wolga"  (9  inches  in  length  at  birth  and  less 
than  2  lbs.  in  weight),  etc. 

Dwarfism,  however,  is  by  no  means  constantly 
present  at  birth  :  the  retardation  of  growth  may 
begin  at  one,  two,  three,  or  four  years  of  age ; 
indeed  it  may  not  commence  until  early  adoles- 
cence. Jeffery  Hudson,  for  instance,  was  not 
a  congenital  dwarf,  and  his  parents  were  of 
average  height ;  yet  at  the  age  of  nine  years 
he  was  only  18  inches  high.  He  had  some 
chequered  experiences  in  an  adventurous  life  : 
he  was  presented  "  in  a  pie  "  to  King  Charles  I.; 
he  fought  a  successful  duel,  for,  as  a  writer  says 
describing  him,  "  although  a  dwarf ,  Jeffery  was 
no  dastard "  ;  and  he  was  sold  as  a  slave  in 
Barbary.  This  last  and  most  trying  adventure 
had  a  special  interest,  for  it  caused,  or  at  least 
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preceded,  the  recommencement  of  growth  at  the 
age  of  thirty  years.  Joseph  Boruwlaski  was 
born  in  Polish  Galicia  in  1739,  and  he  died  at 
Durham  in  1837,  at  the  great  age  of  ninety- 
eight  ;  he  was  never  more  than  39  inches  in 
height ;  and  he  had  a  sister  who  measured 
2  feet  4  inches,  a  brother  who  measured  41 
inches,  and  another  brother  whose  height  was 
6  feet  4  inches.  This  association  of  micro- 
somia with  macrosoraia  in  the  same  family 
history  is  not  uncommon.  Some  dwarfs  have 
been  above  the  average  size  at  birth ;  this  was 
the  case  with  the  famous  "General  Tom  Thumb." 
In  an  observation  reported  by  Clauder  each 
alternate  child  in  a  family  of  eight  was  a 
dwarf. 

Many  causes  of  microsomia  have  been  alleged, 
among  which  may  be  named  poor  or  bad  food, 
the  infectious  fevers,  injuries  (especially  of  the 
head),  chronic  hydrocephalus,  idiocy,  foetal 
rickets,  alcoholism  of  the  parents,  and  consan- 
guinity or  advanced  age  of  the  parents.  Of 
course,  if  an  antenatal  cause  be  admitted,  it 
must  be  supposed  to  remain  latent  for  some 
time  in  the  cases  in  which  the  dwarfism  does 
not  appear  until  later  childhood. 

Anomalies  in  development  (malformations) 
are  not  uncommonly  associated  with  dwarfism. 
Thus,  dentition  may  be  incomplete  or  retarded  ; 
the  general  ossification  of  the  skeleton  may  be 
tardy ;  the  skin  may  be  hairless  and  the  fingers 
almost  nailless  ;  the  reproductive  organs  may  be 
defective,  as  shown  by  sterility  and  want  of 
sexual  instinct  in  both  sexes,  by  cryptorchidy  in 
the  male,  and  by  absence  of  pubic  hair  and 
delayed  menstruation  or  oligomenorrhcea  in  the 
female ;  and  the  mental  powers  may  be  of  a  low 
order,  pointing  to  incomplete  development  of  the 
higher  nerve  centres.    Of  course,  exceptions  to 
all  these  statements  exist :  some  dwarfs,  for 
instance,  have  been  perfectly  well  formed ;  some 
have  been  able  to  have  children,  generally  of 
normal  size ;  some  have  lived  to  a  good  age ; 
and  some  have  had  fair  intellectual  powers.  It 
is  evident,  therefore,  that  the  two  processes 
which  are  going  on  side  by  side  in  antenatal 
life  as  well  as  in  infancy  (I  refer  to  development 
and  growth)  do  not  necessarily  fail  together  or 
succeed  together.    In  other  words,  an  infant 
may  grow  to  its  proper  size  although  it  is  mal- 
formed or  defective,  and  a  child  may  be  perfectly 
formed  but  a  dwarf  in  size.    At  the  same  time 
it  is  not  uncommon  to  note  that  both  growth 
and  development  have  suffered,  and  that  the 
child  that  is  stunted  in  size  shows  also  defects 
in  development  (malformations)  and  in  functional 
activity.      A  possible   explanation   of  these 
irregularities  may  be  found  in  the  date  when 
the  arresting  cause  (whatever  it  may  be)  comes 
into  action ;  for  if  it  be  effective  in  antenatal  life 
it  will  more  probably  affect  both  development 
(which  is  then  active)  and  growth,  whereas  if  it 
only  begin  to  show  itself  in  childhood  (when  the 


greatest  number  of  the  developmental  processes 
are  completed)  it  will  delay  or  stop  growth 
alone.  What  this  arresting  cause  is  has  not  yet 
been  discovered ;  but  it  may  be  one  or  many, 
and  it  may  be  the  same  or  (more  likely)  different 
for  the  diff"erent  epochs  of  life  (embryonic, 
foetal,  infantile,  adolescent).  Possibly  an  in- 
ternal secretion  ma,y  be  the  root  -  cause  of 
dwarfism ;  perhaps  the  thymus,  the  thyroid,  the 
ovaries  and  testicles,  and  the  pituitary  body 
may  all  at  one  time  or  another  in  life  preside 
over  the  processes  of  growth. 

Dwelling's. — in  sanitary  law  a  dwelling- 
house  means  "  any  inhabited  building,  and 
includes  any  yard,  garden,  out -houses,  and 
appurtenances  belonging  thereto,  or  usually 
enjoyed  therewith,  and  includes  the  site  of 
the  dwelling-house  so  defined  "  (Housing  of  the 
Working  Classes  Act,  1890).  See  Cellars; 
Curtilage  ;  Disinfection  ;  Sewage  and  Drain- 
age ;  Ventilation  and  Warming  ;  etc. 

Dycld. — A  bivalent  element  {e.g.  calcium) 
or  radicle  {e.g.  SO^)  in  chemical  nomenclature. 

Dy aster  Stagre.  See  Physiology,  The 
Cell  (Mitosis). 

Dying'  Declaration.  See  Medicine, 
Forensic  (Dying  Declarations). 

Dymal. — A  non-irritating,  antiseptic  dust- 
ing-powder ;  didymium  salicylate. 

Dynamite.  *S'ee Nitroglycerine. — Dyna- 
mite is  a  mixture  of  nitroglycerine  (7  5  per  cent) 
and  an  infusorial  earth  or  kieselguhr  (25  per 
cent) ;  the  latter  serves  as  an  inert  base,  being 
composed  chiefly  of  the  fossil  remains  of  diatoms. 
Another  form  of  dynamite  is  that  in  which  the 
nitroglycerine  is  combined  with  a  combustible 
or  explosive  base,  such  as  gun  -  cotton  or 
potassium  nitrate.  Both  the  explosion  and 
burning  of  dynamite  give  rise  to  obnoxious 
fumes  which  may  cause  poisoning ;  it  also 
causes  toxicological  effects  if  swallowed.  See 
Trades,  Dangerous  (Risks  attending  the  Manu- 
facture and  Use  of  Explosives). 

Dynamometer. — An  instrument  for 
measuring  the  power  of  muscular  contractions, 
especially  the  strength  of  a  hand  -  grasp ;  by 
means  of  it  a  difference  in  the  power  of  the 
muscles  of  the  opposite  sides  of  the  body  can  be 
detected,  e.g.  in  hemiplegia. 

Dyne.  —  The  absolute  unit  of  force  in 
dynamics ;  defined  as  the  force  which,  acting  on 
a  mass  of  one  gramme,  will  propel  it  with  a 
velocity  of  one  centimetre  in  one  second. 

DyS-. — In  compound  words  dys-  (Gr.  Suo--, 
meaning  bad,  ill,  or  hard)  "destroys  the  good 
sense  of  the  word  or  increases  its  bad  sense  " 
thus  dysarthria  means  defective  articulation  in 
speaking,  dysarthrosis  means  a  defective  or  dis- 
located joint,  dyshulia  means  morbid  impair- 
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ment  of  the  will,  dyscholia  means  a  morbid 
condition  of  the  bile,  dyscoria  means  an  irregu- 
lar shape  of  the  pupil,  dysemesis  means  difficult 
vomiting,  etc.  etc. 

OyS£lCUSiS. — When  an  unpleasant  sensa- 
tion is  caused  by  ordinary  sounds  (e.g.  headache) 
it  has  been  termed  dysacusis. 

Dyssesthesicl. — A  morbid  or  perverted 
sensation  (tingling,  formication,  tinnitus,  etc.), 
or  an  impairment  of  sensibility ;  parassthesia ; 
the  painfulness  of  a  sensation  which  normally  is 
accompanied  by  no  pain.  See  Hysteria  {Sen- 
sory Disorders). 

Dysana^nOSia.  —  Inability  to  read 
correctly  from  loss  of  power  of  understanding 
written  signs  ;  alexia  or  dyslexia  ;  word-blind- 
ness. 

Dysbasia  Angfio-Sclerotica  of 

Erb. — Intermittent  lameness  or  claudication 
{(l-v.),  or  Walton's  crural  angina;  it  is  found  in 
cases  of  aneurysm  of  the  iliac  artery  and  in 
arterio-sclerosis  ;  and  it  is  due  to  diminution  in 
the  supply  of  blood  to  the  muscles. 

DySChezia. — Pain  or  difficulty  during 
del'ajcation.  See  Labour,  Injuries  to  the 
Generative  Organs  {Evidence  of  Injuries  to  the 
Pelvic  Articulations,  Sacro-Coccygeal  Joint). 

Dyschromatopsia. — Incomplete  col- 
our-blindness or  diminished  colour-sense.  See 
Colour  Vision  {Congenital  Colour  -  Blindness, 
Varieties). 

Dyscinesia.  —  Diminished  or  impaired 
power  of  voluntary  movement.  Uterine  dys- 
cinesia  is  the  name  which  has  been  given  to 
pain  produced  by  walking  and  other  ordinary 
movements,  and  referred  to  the  uterus  (Graily 
Hewitt). 

DySCrasia.— A  faulty  state  of  the  con- 
stitution or  of  the  blood  (as  the  result  of  such  a 
disease  as  cancer) ;  the  word  literally  means  an 
abnormal  or  bad  mixture  (from  Gr.  Sixr-,  and 
Kpd<Tis,  a  mixture)  ;  cachexia ;  the  haemorrhagic 
dyscrasia  is  hajmophilia,  the  uric  acid  dyscrasia 
is  the  uric  acid  diathesis,  dyscrasia  saturnina  is 
lead  cachexia,  eta 

DysdiachoresiS.— Constipation  (from 
Gr.  ?>v(T~,  hard,  and  i^ia\Mpih',  to  pass  through). 
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See  also  Colon,  Diseases  of  {Sim2yle  Colitis, 
Diagnosis)  ;  Enemata  {Diarrhoea  and  Dysen- 
tery) ;  F/ECES  {in  Dysentery) ;  Liver  {Acute 
Hepatitis) ;  Liver  {Abscess,  Trojnccd) ;  Liver 
{Portal  Thrombosis);  Lungs,  Abscess  op  {Amoe- 
bic Dysentery) ;  Malaria  {Dysenteric  Form) ; 
Nerves,  Multiple  Peripheral  Neuritis 
{Causes)  :  Typhoid  Fever  {Sequels) ;  Water 
{Diseases  produced  by  Ccmtaininated  Water). 

Synonyms  :  Gr.  Avcrevrepla ;  L.  Tormina ;  E. 
The  Bloody  Flux ;  G.  Ruhr ;  F.  Dysenteric. 

Definition. — Dysentery  is  a  clinical  term 
connoting  a  complex  of  symptoms  dependent 
on  inflammatory,  ulcerative,  and  gangrenous 
lesions  of  the  large  intestine.  It  may  be  roughly 
defined  as  a  group  of  closelj^  allied  infective 
diseases,  characterised  by  frequent  mucous, 
bloody,  or  serous  stools,  by  griping  pains 
{tormina),  more  or  less  straining  {tenesmus), 
generally  with  retention  of  fteces. 

Bacteriology. — In  certain  cases  of  dysentery 
bacteria  alone  are  met  with  in  the  stools  and 
intestinal  lesions  ;  in  others,  amoebtE  as  well  as 
bacteria  are  present.  The  precise  significance 
of  the  amoebae  in  relation  to  the  dysenteric 
process  has  not  been  fully  determined,  but  as 
they  are  associated  with  a  form  of  the  disease 
presenting  distinctive  clinical  and  pathological 
characters,  we  are  justified  in  admitting  a  non- 
amoebic  and  an  amoebic  form  of  dysentery. 
The  diversities  observed  in  the  clinical  features 
and  in  the  lesions  of  non-amccbic  dj'sentery, 
taken  along  with  the  results  of  bacteriological 
researches,  indicate  that  this  form  will  ulti- 
mately be  found  to  comprise  two  or  more 
distinct  varieties. 

In  non-amoebic  and  amoebic  dysentery  alike, 
the  common  bacteria  of  sujjpuration,  staphylo- 
cocci and  streptococci,  ai'e  met  with  in  the  stools, 
as,  indeed,  they  frequently  are  in  the  stools  of 
healthy  persons.  The  staphylococci,  so  far  as 
is  known,  are  not  in  any  sense  specific,  but 
when  the  disease  is  once  established  they 
doul)tless  bear  a  part — perhaps  by  no  means 
an  inconsiderable  one — in  promoting  suppunv 
tion  and  destruction  of  tissue.  The  three 
varieties  of  the  staphjdococcus — aureus,  albus, 
and  citrous — are  present  in  the  stools,  and  are 
found  with  equal  frequency  in  the  epidemic 
dysenteiy  of  temperate  climates  and  in  the 
chronic  dysentery  of  tropical  regions.  Strepto- 
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cocci  are  often  very  abundant  in  dysenteric 
stools,  their  multiplication  being  favovired  by 
the  inflamed  condition  of  the  bowel.  All 
pathogenic  micro-organisms  vary  in  virulence, 
but  none  more  so  than  the  streptococci,  and 
experiments  show  that  in  some  forms  of 
dysentery,  at  least,  they  play  an  important 
part  in  the  dysenteric  process.  The  experiments 
of  Zancarol  and  of  Celli  and  Fiocca  seem  to 
place  it  beyond  doubt  that  dysenteric  lesions 
may  be  produced  by  the  administration,  by 
the  mouth  or  rectum,  of  pure  cultures  of 
virulent  streptococci  derived  from  dysenteric 
stools.  While  the  former  pathologist  inclines 
to  regard  the  streptococcus  as  the  principal 
pathogenic  agent  in  dysentery,  Celli  and  Fiocca 
relegate  it  to  a  secondary  position,  but  claim 
for  it  the  power  of  exalting  the  virulence  of  the 
bacterium  coli  commune  (which  they  look  upon 
as  the  ordinary  specific  microbe  of  dysentery) 
into  that  variety  which  they  have  named  the 
bacterium  coli  dynenUricmn.  These  pathologists 
have  occasionally  found  in  dysenteric  stools  a 
small  species  of  proteus  which  is  also  found  to  in- 
tensify the  virulence  of  the  B.  coli  commiuie,  and 
with  which  they  have  succeeded  in  some  instances 
in  producing  dysenteric  symptoms  in  animals. 

Bertrand  and  Baucher  found  the  B.  pyocyaneus 
in  the  stools  both  of  the  epidemic  dysentery  of 
France  and  those  of  the  chronic  dysentery  of 
warm  climates,  but  more  abundantly  in  the 
former.  Calmette  found  this  organism  not 
only  in  the  stools  of  acute  dysentery  in  Cochin 
China,  but  also  in  the  ulcerations  of  the  large 
intestines  and  in  the  blood.  He  ascribes  to  it  the 
preponderating  role  in  the  causation  of  dysen- 
tei-y,  maintaining  that  it  alone  of  the  microbes 
present  in  the  stools  is  capable  of  reproducing 
the  lesions  of  dysentery.  These  statements 
have  not  been  confirmed. 

Anaerobic  vibrios  are  met  with  in  a  consider- 
able number  of  cases  both  of  the  acute  and 
chronic  disease.  The  inflated  condition  of  the 
stools  is  ascribed  to  the  presence  of  these 
microbes.  They  are  merely  occasional  and 
subsidiary  agents. 

All  recent  observers  recognise  the  bacillus 
coli  communis,  or  rather  a  virulent  variety  of 
it,  or  some  closely  allied  organism,  as  one  of  the 
most  important  pathogenic  agents  of  dysentery. 
It  was  one  of  the  microbes  constantly  met  with 
by  Bertrand  and  Baucher.  This  was  probably 
the  bacillus  found  by  Chantemesse  and  Widal 
in  the  walls  of  the  intestine  and  mesenteric 
glands  of  one  who  had  died  of  dysentery,  and 
in  the  stools  of  those  suffering  from  the  disease. 
Maggiora  found  it  in  large  numbers  in  every 
case  he  examined,  and  he  proved  experimentally 
that  it  could  produce  dysenteric  lesions  in 
animals.  It  is  to  the  researches  of  Celli  and 
Fiocca,  however,  that  we  are  chiefly  indebted 
for  our  knowledge  of  the  part  played  by  this 
bacillus  in  the  causation  of  dysentery.  They, 


in  collaboration  with  others,  have  shown  that 
by  itself  it  is  capable  of  setting  up  dysentery  in 
animals  whether  administered  by  mouth  or 
rectum,  and  that  the  toxins  obtained  from  pure 
cultivations  give  rise  to  dysenteric  symptoms 
and  lesions,  that  the  serum  of  dysenteric 
patients  causes  agglutination  of  the  B.  coli 
dysentericum.  This  bacillus,  although  capable 
by  itself  of  giving  rise  to  dysentery,  is  generally 
associated  with  streptococci,  which  exalt  its 
virulence  within  the  body  and  in  fsecally 
polluted  soil.  Arnaud,  according  to  Scheiibe, 
has  also  come  to  the  conclusion  that  this  bacillus, 
when  its  virulence  has  become  intensified  by 
association  with  other  microbes,  or  in  some  other 
manner,  is  the  specific  microbe  of  dysentery. 

Quite  recently  Shiga,  working  in  Kitasato's 
Institute  in  Japan,  has  isolated  and  cultivated 
a  bacillus  which  is  not  found  in  healthy  men  or 
animals,  but  which  is  always  present  in  dysen- 
teric stools,  in  the  lesions  of  the  colon  and 
rectum,  and  often  in  the  mesenteric  and  retro- 
peritoneal glands  of  those  who  have  died  of 
dysentery,  but  never  in  the  liver  or  spleen. 
He  describes  it  as  a  short  bacillus,  similar  in 
morphological  characters  to  the  colon  bacillus. 
He  found  the  cultures  of  this  microbe  to 
present  the  phenomenon  of  agglutination  with 
the  serum  of  persons  suffering  from  dysentery, 
but  not  with  that  of  healthy  persons  or  of 
those  suffering  from  other  diseases.  This 
bacillus  is  believed  to  be  identical  with  the 
B.  coli  dysentericiim  of  Celli  and  Fiocca.  There 
is  thus  a  large  amount  of  evidence  pointing  to  a 
variety  of  the  B.  coli  communis  as  one  of  the 
chief  agents  of  epidemic  dysentery,  and  possibly 
also  of  other  forms  of  the  disease. 

The  Johns  Hopkins  Commission  to  the 
Philippine  Islands  has  succeeded  in  isolating  a 
bacillus  that  answers  to  all  the  tests  applied  to 
the  B.  coli  dysentericum.  We  have  met  with 
no  description  of  its  characters. 

Ogata  in  1892  found  a  short  bacillus  in  dysen- 
teric stools,  about  a  quarter  of  the  length  of  the 
tubercle  bacillus,  which,  when  introduced  by 
mouth  or  rectum,  caused  dysenteric  symptoms 
in  animals.  We  have  met  with  no  further 
accounts  of  this  microbe. 

It  seems  evident  from  these  researches — (a) 
that  a  chief  place  in  the  pathogenesis  of  dysen- 
tery, or  of  some  forms  of  it,  must  be  assigned 
to  that  variety  of  the  B.  coli  communis  known 
as  the  bacterium  coli  dysentericum  ;  (h)  that  a 
virulent  form  of  streptococcus  and  a  small 
proteus,  possibly  also  other  organisms,  are 
capable  of  initiating  the  dysenteric  process ; 
(c)  that  bacteria  that  are  themselves  powerless 
to  give  rise  to  dysentery  are  nevertheless  active 
agents  of  mischief,  some  of  them  by  increasing  the 
virulence  of  the  specific  microbes,  others  by  pro- 
moting suppuration  and  ulceration.  The  types 
of  dysentery  caused  by  the  individual  organisms, 
or  their  grouping,  have  not  been  determined. 
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Amvehic  Dysentery. — AmoebcC  are  met  with  in 
the  stools  of  healthy  persons  and  in  those 
suffering  from  cholera,  enteric  fever,  and  other 
inflammatory  and  ulcerative  diseases  of  the 
bowels.  A  simple  irritation  of  the  intestinal 
canal  seems  sufficient  to  lead  to  their  multipli- 
cation. Schuberg,  for  example,  found  amoeba3 
in  the  loose  stools  of  ten  out  of  twenty  healthy 
persons  to  whom  he  had  administered  a  purga- 
tive dose  of  Carlsbad  salts.  The  frequency 
with  which  these  organisms  are  present  in  the 
intestinal  canal  in  health  differs  greatly  in 
different  regions  and  localities.  In  some  parts 
of  Italy,  Greece,  and  Egypt,  amoebre  are  common 
parasites  of  healthy  persons.  Gasser,  in  Algeria, 
examined  the  stools  of  twenty  persons  in  perfect 
liealth  and  found  amocbaj  in  four  of  them. 
Amoobse  are  more  common  in  warm  than  in 
colder  climates.  This  harmless  amoeba  coli  is 
morphologically  indistinguishable  from  the 
ania^ba  met  with  in  dysentery,  which  is  known 
as  the  A.  clysenterice.  Other  species  of  amoeba', 
smaller  and  less  readily  recognised,  such  as  the 
A.  g%itt'ida,  ohlonga,  sjnnosa,  diaphana,  verrni- 
cularis,  and  recticidaris,  are  also  frequently 
present  in  the  stools  of  persons  in  health  and 
of  those  suffering  from  various  intestinal  com- 
plaints, including  dysentery.  Their  pathological 
effects,  if  any,  are  unknown. 

The  A.  dysenterice  is  a  unicellular,  cxcentrically 
nucleated  organism,  consisting  of  a  granular 
entoplasm  and  a  homogeneous,  pale  green  ecto- 
plasm. It  varies  in  diameter  from  6  to  36  /x, 
and  often  contains  one  or  more  non-contractile 
vacuoles.  It  is  extremely  motile  and  loco- 
motive, but  becomes  motionless  at  a  temperature 
below  75°  F.  According  to  the  observations  of 
Grassi  and  Calandruccio,  it  multiplies  by  simple 
fission  in  liquid  fjBces,  but  when  the  stools  ai'e 
pultaceous  the  amoebae  become  encysted.  In 
this  state  they  contain  one  or  more  nuclei  which 
develop  into  amojba;  when  ingested.  Free 
amocbfc  have  been  found  in  water  and  soil 
polluted  with  dysenteric  evacuations,  and  it 
is  probably  by  drinking-water  or  contaminated 
food  that  they  gain  admission  into  the  intestinal 
canal.  These  ama^ba;  frequently  contain  red 
blood  corpuscles  and  bacteria.  Hence  it  is 
contended  by  some  that  by  engulfing  and 
digesting  the  bacteria  of  dysentery  the  ama-bre 
are  to  be  considered  as  useful  auxiliaries  to  the 
phagocytic  cells  of  the  intestine.  Others  look 
upon  them  as  destructive  agents,  producing 
softening,  ulceration,  and  sloughing  of  the 
tissues  of  the  bowel,  and  as  vehicles  for  trans- 
porting bacteria  from  the  bowel  to  the  liver. 

They  are  found  in  the  blood-stained  mucus, 
in  the  minute  gelatinous  masses  of  necrotic 
tissue  derived  from  the  ulcers,  and  in  smaller 
numbers  in  the  liquid  stools  of  amabic  dysen- 
tery. They  are  also  found  in  the  intestinal 
\ilcers  and  the  surrounding  zone  of  diseased 
tissue. 


The  numerous  experiments  of  Kartulis,  of 
Kruse  and  Pasquale,  and  others,  prove  beyond 
doubt  that  when  dysenteric  stools,  or  pus  from 
a  liver  abscess  containing  amoebtc,  are  injected 
into  the  rectimi  of  the  cat,  the  amoeba;  multiply 
rapidly  and  induce  a  hamorrhagic  and  ulcera- 
tive inflammation  of  the  bowel.  Kruse  and 
Pasquale  succeeded  in  producing  dysenteric 
symptoms  by  the  pus  of  a  liver  abscess  con- 
taining amoeba,  but  which  was  sterile  as 
regards  bacteria.  These  experiments,  apparently 
so  conclusive,  have  lost  much  of  their  value 
since  it  has  been  shown  by  Casagrandi  and 
Barbagallo  that  similar  symptoms  and  lesions 
follow  the  injection  of  hepatic  pus  containing 
neither  amojba  nor  bacteria.  In  these  cases 
the  intestinal  lesions  must  residt  either  from 
the  irritant  nature  of  the  injected  material,  or 
from  the  presence  of  bacterial  toxins  in  the 
sterile  pus.  Indeed,  Zancarol  has  repeatedly 
produced,  not  a  dysentery  only,  but  a  dysentery 
complicated  with  liver  abscess,  containing  strep- 
tococci,'by  the  injection  of  hepatic  pus  destitute 
of  amoeba  and  sterile  to  culture.  In  these 
cases  it  is  evident  that  the  pus  was  either  not 
really  sterile,  or  that  the  irritation  set  up  in 
the  bowel  by  the  injection  had  rendered  viru- 
lent the  harmless  streptococci  present  in  the 
canal,  and  that  these  had  given  rise  to  the 
dysentery  and  the  liver  abscess. 

The  experiments  hitherto  made  in  order  to 
determine  the  part  played  by  amoeba  in  the 
dysenteric  j^rocess  are  altogether  inconclusive. 
It  will  only  be  wlien  pure  cultiu'cs  of  amoeba 
have  been  obtained  from  healthy  and  dysenteric 
stools,  and  the  experiments  repeated  with  these, 
that  we  may  hope  for  unequivocal  results.  Most 
of  the  experiments  have  been  made  on  the  cat, 
an  animal  in  which  non-specific  irritants  readily 
set  up  catarrhal  and  ulcerative  inflammation  of 
the  large  intestine.  It  has  been  too  readily 
assumed  in  these  reseai'ches  that  the  inflamma- 
tion set  up  in  the  various  experiments  has  been 
dysenteric.  It  is  still  an  open  question  whether 
the  A.  dysenterice  differs  specifically,  or  at  all, 
from  the  A.  colt,  and  whether  cither  can  give 
rise  to  dysentery  in  the  healthy  bowel.  It  must 
also  be  borne  in  mind  that  in  ama'bic  dysentery 
we  always  meet  Avith  the  bacteria  of  ordinary 
dysentery-,  especially  streptococci  and  varieties 
of  the  bacillus  coli  communis.  It  is,  in  fact, 
like  other  forms  of  dysentery,  a  mixed  infection. 
It  is  possible,  although  this  has  not  been  proved, 
that  the  amceba  really  destroy  the  bacteria  of 
ordinary  dysentery,  and  thus  convert  what  might 
have  been  an  acute  into  a  chronic  process.  But 
this  would  not  in  every  case  be  a  gain,  for  we 
can  readily  believe  that  the  invasion  of  intestinal 
ulcers  by  amaba  will  have  the  effect  of  con- 
verting a  disease  that  would  otherwise  have 
yielded  to  treatment  into  a  chronic  and  intract- 
able malady.  Our  recognition  of  amoebic  dysen- 
tery as  a  distinct  form  rests  on  grounds  which 
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are  unaffected  by  the  experiments  referred  to. 
Clinical  observations  associate  a  peculiar  type  of 
•dysentery  with  amcubse  in  the  stools.  Their 
presence  in  the  swollen  submucous  tissue,  in  the 
ulcers  themselves,  in  the  spreading  zone,  and  in 
the  lymph  spaces,  proves  that  they  are  active 
agents  in  the  dysenteric  process. 

Etiology. — General  Conditions. — -Geographi- 
cal Distribution. — Non-amoebic  dysentery  is  a 
ubiquitous  disease  in  the  sense  that  under 
certain  conditions,  such  as  war  or  famine,  it  may 
appear  in  any  climate.  As  a  result  of  famine, 
very  severe  epidemics  have  at  different  times 
broken  out  in  Ireland.  Up  to  the  seventeenth 
century  dysentery  was  endemic  throughout  the 
whole  of  Northern  and  Western  Europe,  and  it 
occupied  by  no  means  an  unimportant  place  in 
the  pathology  of  the  British  Islands.  It  is  still 
to  some  extent  endemic  in  Sweden,  especially  in 
the  neighbourhood  of  the  central  lakes,  and  it 
has  also  appeared  repeatedly  during  this  century 
in  an  epidemic  form  not  only  in  the  lake  region 
but  also  in  elevated  and  dry  districts.  Both  in 
the  northern  and  southern  hemispheres  dysen- 
tery increases  in  frequency  as  we  approach  the 
equator,  but  not  by  any  means  in  a  uniform 
w^ay.  It  is  notably  a  disease  of  tropical  and 
sub-tropical  countries,  in  many  of  which  it  takes 
the  first  place  as  a  cause  of  death.  Its  inci- 
dence on  different  regions  varies  greatly.  It  is 
comparatively  mild  and  rare  in  Singapore,  in  the 
Malayan  Peninsula  generally,  and  in  British 
■Guiana,  all  within  a  few  degrees  of  the  equator, 
while  countries  at  comparatively  high  latitudes, 
such  as  the  North-West  Provinces  of  India, 
Arabia,  the  Mediterranean  shores  of  Africa, 
Senegal,  and  the  coasts  of  Chili  so  far  south  as 
the  33rd  degree,  suffer  severely.  The  geographi- 
cal distribution  of  amoebic  dysentery  is  still  im- 
perfectly known.  As  a  sporadic  disease  it 
•occurs  in  the  central  and  northern  regions  of 
Europe,  and  in  the  northern  states  of  the  Union. 
It  is  more  common  in  the  south  of  Europe  and 
the  southern  states  of  the  Union.  It  is  known 
to  be  exceedingly  pi-evalent  in  Egypt,  and  is 
probably  far  from  rare  in  the  tropics  generally, 
although  there  is  no  evidence  that  it  is  the 
prevailing  form  of  dysentery  in  warm  climates. 
The  name  of  "  tropical "  dysentery  applied  to 
this  form  is  misleading. 

Altitude. — The  coast  lands  and  inland  valleys 
of  tropical  countries  are,  as  a  rule,  more  subject 
to  dysentery  than  the  higher  lands  of  the 
interior.  In  India  the  ratio  of  admissions  from 
dysentery  at  stations  less  than  100  feet  above 
sea-level  is  41'9  ;  under  500  feet,  32-5;  from 
3500  to  8000  feet,  18-7;  and  above  8000  feet, 
3*8  per  1000.  But  no  altitude  affords  security 
from  the  disease  unless  it  is  sufficient  to  reduce 
the  temperature  to  that  of  temperate  latitudes. 
Moderate  elevations  are  sometimes  even  more 
dangerous  than  the  sea -level.  Berenger-Feraud 
relates  that  in  1840  the  troops  in  Martinique 


were  removed  to  a  camp  situated  at  a  height  of 
1200  metres  in  order  to  escape  from  yellow 
fever,  but  it  was  found  that  dysentery  at  that 
elevation  was  as  fatal  as  the  yellow  fever  of  the 
plains,  [and  the  camp  had  to  be  abandoned. 
The  physical  character  of  the  soil,  the  water,  and 
circumstances  of  a  climatic  kind — winds  and 
atmospheric  humidity — are  factors  which  modify 
the  influence  of  altitude. 

Season.  —  In  temperate  climates  dysentery  is 
notably  a  disease  of  siimmer  and  autumn.  Of 
446  epidemics  tabulated  by  Hirsch,  415  broke 
out  from  June  to  September.  From  August  to 
October  is  the  season  of  dysentery  in  all  temper- 
ate climates  in  the  northern  hemisphere.  In 
tropical  and  semi-tropical  countries  the  incid- 
ence of  the  disease  in  summer  and  autumn  is  by 
no  means  so  constant  as  is  generally  repre- 
sented. In  Bombay  the  maximum  of  admis- 
sions into  the  European  Hospital  falls  on  the 
coldest  months.  The  percentage  of  deaths  in 
the  native  army  of  Bengal  in  the  three  coldest 
months — November  to  January — is  39 '4,  in  the 
three  warmest  months — May  to  July — 16'6.  It 
is  the  same  in  Mauritius,  the  dysentery  season 
there  is  fi'om  May  to  August,  months  of  falling 
temperature,  and  diminishing  rainfall  and  humid- 
ity. August,  the  coldest  month  of  the  year,  is 
that  charged  with  the  maximum  dysentery  mor- 
tality. As  an  epidemic  disease  attendant  on 
war  or  famine,  dysentery  has  often  raged  with 
great  severity  in  winter  when  the  temperature 
has  been  extremely  low,  as  was  the  case  in  the 
Crimea  in  1854-55. 

Amoebic  dysentery  is  said  to  be  contracted  in 
most  instances  in  the  warm  season. 

Ternperature. — From  what  has  already  been 
said  of  the  latitudinal,  altitudinal,  and  seasonal 
relations  of  dysentery  it  may  be  inferred  that  a 
high  temperature  favours  its  prevalence.  This 
view  is  supported  by  the  fact  that  in  temperate 
climates  the  years  in  which  dysentery  is  most 
prevalent  rule,  exceptionally  warm 

years.  The  same  has  also  been  observed  to  hold 
good  in  Algiers,  Senegal,  the  West  Indies,  and 
Brazil.  All  experience  points  to  siidden  fluctua- 
tions of  tempei-ature  in  warm  climates  as  a 
powerful  exciting  cause  of  dysentery.  Chilly 
nights  succeeding  warm  days,  exposure  to  cold 
and  wet  after  the  body  has  been  overheated, 
determine  dysentery  in  countries  where  the  dis- 
ease is  endemic.  It  may  be  remarked  that  when 
the  temperature  throughout  the  year  is  equable, 
the  cases  of  dj^sentery  are  pretty  evenly  distri- 
buted over  the  whole  year,  but  in  countries 
where  the  amplitude  of  the  annual  range  is 
great,  the  bulk  of  the  cases  tend  to  be  concen- 
trated on  a  few  months.  In  temperate  climates 
these  months  are  summer  and  autumn ;  in 
tropical  countries,  winter,  especially  if  the  nyct- 
hemeral  variations  during  that  season  are  also 
high. 

Soil. — The  geological  formation  of  the  soil 
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appears  to  have  no  influence  on  dysentery  pre- 
valence. The  same  cannot  be  said  of  the  physi- 
cal characters  of  the  soil.  Wc  have  already 
noticed  its  incidence  as  an  endemic  disease  in 
the  lake  districts  of  Sweden.  The  marshy  pro- 
vinces of  Holland  recently  furnished  a  dysenteiy 
death-rate  double  that  of  the  country  generally. 
According  to  Kelsch  and  Kiener,  dysentery  in 
France  shows  a  predilection  for  marshy  and 
moist  soils.  "It  is  thus,"  they  say,  "that  the 
reports  of  the  Academy  continually  notice  its 
occurrence  in  various  departments  of  Brittany, 
in  the  fluvial  districts  of  the  lower  Loire  and  its 
affluents,  in  the  basin  of  the  Somme,  on  the 
plateaux  of  the  Doubs  and  the  Vosges.  The 
southern  part  of  Finistere,  I'llle-et-Vilaine,  some 
districts  of  the  Cotes  clu  Nord,  and  above  all 
Morbihan,  have  acquired  in  this  respect  a  sad 
notoriety."  To  the  same  order  of  facts  belong 
the  numerous  instances  of  outbreaks  of  dysentery 
caused  by  the  diyiug  up  of  lakes  and  ponds,  and 
of  deposits  resulting  from  inundations,  and 
cleaning  out  of  canals  and  reservoirs,  and  the 
exposure  of  the  mud  to  the  action  of  the  sun. 
The  same  conditions  doubtless  favour  outbreaks 
of  dysentery  in  the  tropics.  What  are  the 
infective  agents  giving  rise  to  the  disease  in 
these  instances,  and  in  what  way  does  infection 
take  place  ?  These  questions  do  not,  as  yet, 
admit  of  answer. 

Relation  to  Malaria. — Dysentery  and  malaria 
are  perfectly  distinct  diseases ;  the  former  may 
be  very  severe  in  regions  where  malaria  is 
unknown,  yet  in  the  tropics  they  are  often 
endemic  in  the  same  localities. 

Faecal  Pollution  of  Soil  and  Watet: — These  are 
undoubtedly  among  the  most  important  factors 
in  the  etiology  of  dysentery.  Every  epidemy 
of  dysentery  is  a  proof  of  the  infectiousness  of 
dysenteric  evacuations,  and  the  disease  in  most 
of  these  cases  seems  to  be  spread  directly  or 
indirectly  by  soil  and  water  pollution.  Creighton 
relates  an  instance  illustrating  the  way  in  which 
epidemic  dysentery  becomes  diffused.  The  brig 
Sandwith  with  Irish  emigrants  suffering  from 
famine  dysentery  put  in  at  Penzance  on  the  7th 
of  June  1848.  Three  of  the  women  passengers 
died  on  shore  of  the  disease.  On  the  16th  of 
July  the  disease  appeared  for  the  first  time 
among  the  natives  of  the  town.  No  fewer  than 
500  cases  and  82  deaths  occurred  in  the  town. 
New  foci  were  also  set  ujj  in  the  country  dis- 
tricts by  domestics,  who,  having  contracted  the 
disease  in  Penzance,  had  returned  to  their  homes 
in  the  country  for  treatment.  But  dysentery 
often  arises  in  connection  with  faecal  pollution 
of  soil  and  water  when  there  is  no  evidence  of 
specific  contamination.  It  is  enough  for  an 
army  to  encamjj  long  enough  on  a  spot  for  the 
soil  to  become  polluted  in  order  to  ensure  an 
outbreak  of  dysentery.  The  epidemy  of  dysen- 
tery in  the  Cumberland  and  Westmoreland 
Asylum  recorded  by  Clouston  was  ascribed  to 


the  emanations  from  sewage  applied  to  fields 
situated  at  a  distance  of  300  yards  from  the 
ward  where  the  disease  broke  out.  Dysentery 
prevailed  in  the  Wakefield  Asylum  in  1827-28. 
The  whole  sewage  of  the  Asylum,  we  are  told, 
was  collected  in  cesspools  within  a  few  feet  of 
the  wards.  In  these  cases  the  air  appears  to 
have  been  the  vehicle  of  infection. 

FjEcally  polluted  water  was  the  cause  of  the 
numerous  fatal  outbreaks  of  diarrhoea  and 
dysentery  in  the  Millbank  Penitentiary  during 
the  first  half  of  this  century.  The  water-supply 
was  derived  from  the  Thames  as  it  ebbed  and 
flowed  beneath  its  walls.  No  more  outbreaks 
occurred  after  a  pure  supply  was  provided.  In 
the  same  way  dysentery  frequently  occurred 
among  the  troops  at  Cork  when  their  water- 
supply  was  derived  from  the  sewage-polluted 
water  of  the  Lee,  and  disappeared  when  another 
supply  was  obtained.  Examples  of  this  kind, 
which  might  be  multij^lied  to  any  extent,  place 
it  beyond  doubt  that  fajcally  polluted  water  is 
capable  of  giving  rise  to  dysentery.  There  is  a 
good  deal  of  evidence  to  show  that  water  con- 
taining decomposing  oi-ganic  matter,  purgative 
salts,  and  other  irritating  constituents,  favour 
the  outbreak  of  dysentery.  More  conclusive 
evidence  of  the  part  played  by  impure  water  in 
the  causation  of  dysentery  could  not  be  wished 
than  that  supplied  by  Coppinger  relating  to  the 
Royal  Navy.  Dysentery,  he  says,  has  dimin- 
ished in  frequency  as  sanitation  in  respect  to 
food  and  water  has  improved.  "  The  proportion 
of  cases  occurring  in  the  years  1860,  1870,  and 
1880  respectively,  were  12-7,  3-5,  and  1-2  per 
1000  of  all  the  men  employed;  and  when  we 
remember  that  the  use  of  distilled  water  on 
board  ship  was  coming  into  general  use  about 
the  year  1870,  the  above  figures  are  strongly 
suggestive  of  an  intimate  causative  relation 
between  polluted  water  and  dysentery."  Many 
a  death  from  dysentery  in  tropical  countries 
would  be  pi'evented  if  travellers  and  others 
would  adopt  the  precaution  of  using  only  boiled 
water. 

Tainted  food,  indigestible  substances,  um-ipe 
and  over-ripe  fruit,  excesses  of  all  kinds,  especi- 
ally in  alcohol,  predispose  to  dysentery. 

Dysentery  of  War  and  Famine. — Severe  and 
long-continued  famine  is  uniformly  followed  by 
dysentery,  whether  in  warm  or  cold  climates, 
b\it  in  some  regions  more  severely  than  in 
others.  Dysentery  became  epidemic  in  the 
kingdom  of  Naples  during  the  famine  of  1763. 
Dysentery  and  diarrhoea  were  the  most  fatal 
diseases  engendered  by  the  Irish  famine  of 
1847-49.  From  Ireland  the  infection  was  carried 
by  emigrants  to  the  United  States,  where  it 
raged  from  1847  to  1856.  In  the  recent  famine 
in  Russia  dysentery  was  widely  prevalent.  Dys- 
entery along  with  diarrha-a  never  fails  to  claim 
the  largest"  tribute  of  mortality  in  India  in 
famine  years.    In  1897,  a  year  of  extraordinary 
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misery  in  the  Central  Provinces,  the  death-rate 
from  dysentery  and  diarrhoea  was  more  than 
four  times  that  in  ordinary  years.  The  same 
connection  between  famine  and  dysentery  in 
warm  cHmates  has  been  noticed  in  Senegambia, 
Algiers,  and  Tmiis  (Hirsch).  Dysentery  of  a 
spreading  kind  is  a  no  less  constant  attendant 
on  war,  affecting  alike  the  troops  in  the  field 
and  those  subjected  to  siege.  In  the  latter  case 
the  troops  suflfer  in  common  with  the  civilian 
population.  In  war  dysentery  three  sets  of 
factors  come  into  operation :  (a)  conditions 
which  predispose  the  system  to  the  disease, 
among  which  are  bodily  exhaustion,  exposure  to 
heat  and  cold,  lying  on  damp  groimd,  over- 
crowding in  the  case  of  besieged  garrisons,  and 
often  scarcity  and  bad  quality  of  food ;  (Jj)  con- 
ditions which  more  directly  determine  infection, 
such  as  the  pollution  of  soil  and  water  by  faecal 
matters ;  (c)  facilities  for  the  spread  of  the 
infection  when  the  disease  has  once  made  its 
appearance  among  a  densely  massed  body  of 
men. 

Personal  Conditions. — Race. — It  is  frequently 
stated  that  Europeans  in  warm  climates  are 
more  liable  to  dysentery  than  the  natives. 
This  is  not  the  case  in  India.  The  admission- 
rate  per  1000  of  the  European  army  of  India 
(1897)  was  45"7,  that  of  the  native  army  66'4. 
All  ages  suffer  from  dysentery.  If  we  include 
under  dysentery  the  hsemorrhagic  catarrhal 
complaints  of  infancy  and  childhood,  dysentery 
makes  most  victims  in  those  under  five  years  of 
age.  In  1878,  the  dysentery  death-rate  of  the 
army  of  India  was  1"73  per  1000,  that  of 
European  children  3'84  per  1000.  The  sexes 
suffer  in  nearly  the  same  proportion.  The  poor 
suffer  more  than  the  rich.  Dysentery  is  more 
prevalent  in  small  towns  and  villages  than  in 
largo  cities.  There  is  no  acclimatisation  for 
dysentery.  During  his  first  year  in  a  tropical 
country  the  European  is  more  liable  to  the  dis- 
ease than  in  the  two  or  three  following  years, 
but  after  the  fourth  or  fifth  year  the  liability 
appears,  upon  the  whole,  to  increase,  according 
to  the  length  of  residence  in  the  tropics. 

Pathological  Anatomy. — Non-amoebic  Form. 
■ — From  the  stand-point  of  pathological  anatomy 
non-amoebic  dysentery  presents  three  varieties  : 
(a)  That  in  which  there  is  no  croupous  or  diph- 
theritic deposits,  the  lesions  being  inflammatory, 
ulcerative,  and  gangrenous.  This,  for  the  sake 
of  distinction,  we  shall  speak  of  as  inflammatory 
dysentery ;  {b)  In  another  variety  the  surface  of 
the  mucosa  presents  a  croupous  deposit,  the  sub- 
mucosa  being  little  or  not  at  all  affected.  This 
is  croupous  dysentery,  (c)  In  a  third  class  of 
cases  the  mucous  and  sub-mucous  coats  are  the 
seat  of  exudation — diphtheritic  dysentery.  The 
croupous  and  diphtheritic  varieties  appear  to 
be  grades  of  the  same  process.  The  croupous 
form  necessarily  terminates  in  ulceration,  which 
is  principally  superficial ;  the  diphtheritic  ends 


in  ulceration  and  sloughing  of  the  mucosa  and 
sub-mucosa,  and  often  enough  of  the  muscular 
coat.  The  lesions  of  two,  or  all,  of  these  varieties 
may  be  met  with  in  a  single  case. 

As  regards  site,  dysentery  is  generally  most 
marked  at  one  or  other  extremity  of  the  large 
intestine, — the  caecum  and  ascending  colon,  or 
the  descending  colon,  sigmoid  flexure,  and  rec- 
tum. I  have  often  seen,  however,  the  whole  of 
the  large  intestine  so  involved  that  it  was 
difficult  to  say  what  particular  part  was  most 
affected. 

A  catarrhal  inflammation  is  the  initial  stage 
of  all  the  varieties  mentioned.  The  mucous 
membrane  at  the  seat  of  the  disease  is  more  or 
less  thickened,  of  a  dark  red  colour,  studded 
with  ecchymotic  points,  and  covered  with  blood- 
stained mucus.  The  congestion  is  either  toler- 
ably uniform  over  a  large  surface,  or  is  disposed 
in  streaks  or  patches  affecting  chiefly  the  mucovis 
folds.  This  stage  is  often  observed  in  certain 
parts  of  the  bowel  when  the  disease  has  already 
gone  on  to  ulceration  and  sloughing  in  other 
places.  In  a  case  observed  by  Clouston,  in 
which  death  occurred  after  two  days'  illness, 
the  mucous  membrane  of  the  cfEcum  was  found 
to  be  reddened  and  thickened  in  small  patches, 
which  ran  into  one  another  like  the  eruption  of 
the  skin  in  measles.  The  transverse  colon  was 
mottled  and  thickened,  the  descending  colon  and 
rectum  was  less  affected.  In  the  rectum  the 
mottling  was  mixed  with  red  points  the  size  of 
a  pin's  head.  There  was  no  ulceration,  although 
the  stools  contained  blood,  and  no  membranous 
deposit  had  yet  appeared,  although  the  epidemy 
in  which  the  case  occurred  was  of  the  croupous 
kind.  In  the  catarrhal  stage  the  capillaries  and 
small  veins  are  engorged  ;  the  follicles  are  often 
surrounded  by  a  zone  of  congestion.  The  epi- 
thelium is  partially  detached,  and  the  solitary 
glands  are  often  more  or  less  enlarged. 

When  the  disease  in  the  inflammatory  variety 
has  advanced  beyond  the  catarrh  stage  small 
necrotic  spots  situated  in  the  mucosa  are  often 
observed,  along  with  ulceration,  and  it  is  not 
improbable  that  the  ulcers  in  most  cases  start 
from  these  necrosed  foci.  The  ulcers  increase 
in  size  and  depth,  and  are  generally  transverse 
to  the  axis  of  the  gut.  In  severe  cases,  side  by 
side  with  ulcers,  are  sloughs  of  an  ashy  or  dark 
colour,  or  the  affected  portions  may  be  found 
converted  into  a  dai'k  putrescent  mass.  Excep- 
tionally, the  whole  of  the  large  intestine  is 
gangrenous,  and  on  opening  the  abdomen  the 
bowel  may  be  seen,  as  Chevers  expressed  it, 
coiled  up  like  a  dead  snake,  a  flaccid  gangrenous 
mass.  A  case  is  recorded  and  figured  by  Cayley 
in  which  the  whole  of  the  mucous  membrane 
from  the  caecum  to  the  anus  presented  the 
appearance  of  a  suppurating  sore.  Whether  mild 
or  severe,  no  croupous  or  diphtheritic  deposit 
is  observed  in  the  inflammatory  form.  The 
calibre  of  the  bowel  is  not  narrowed,  and  what- 
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ever  may  be  the  degree  of  thickening  resulting 
from  oedema  or  suppuration,  the  bowel  is  never 
rigid. 

The  crotqMus  variety,  as  we  liave  already  seen, 
begins  with  congestion,  ecchymosis,  and  thicken- 
ing, followed  by  a  croupous  deposit.  This  presents 
itself  cither  as  a  soft,  jelly-like  layer,  which  may 
be  rulibed  off  from  the  mucosa,  not,  however, 
detaching  the  cjjithelium,  or  it  occurs  as  a  firm 
and  adherent  deposit  of  a  grey,  rusty,  or  black 
colour.  In  some  cases  it  appears  in  isolated 
specks  limited  to  the  folds  of  the  mucosa,  in 
others  it  forms  warty  masses,  discrete  or  con- 
fluent, involving  larger  or  smaller  surfaces  of  the 
mucous  membrane.  That  this  is  not  a  simple 
necrosis  of  the  surface  of  the  mucosa,  such  as  is 
seen  in  the  inflammatory  variety,  is  proved  by 
the  epithelium  being  found  in  situ  under  the 
adhering  layer.  This  deposit  consists  of  a 
granular,  sometimes  indistinctly  fibrillated,  sub- 
stance enclosing  red  corpuscles  and  bacteria. 
The  underlying  mucosa  is  thickened  from  con- 
gestion, ffidema,  and  increase  of  lymphoid  ele- 
ments. The  surface  deposit  dips  clown  into 
the  tubular  glands,  which  become  distended  by 
hyperplasia  of  their  lining  epithelium ;  com- 
pressed and  distorted  by  pressiu-e  ;  sacculated 
by  obstruction  from  within  or  by  pressure  from 
without.  The  solitary  glands  are  often  enlarged 
and  prominent,  and  at  a  later  period  become 
necrosed,  leaving  small,  round,  punched  -  out 
ulcers.  As  the  disease  progresses,  the  deposit  is 
detached,  leaving  an  ulcerated  surface.  The 
ulcer  is  at  first  limited  to  the  mucosa,  but  it 
may  afterwards  gain  in  depth  and  successively 
involve  the  sub-mucous  and  muscular  coats. 

In  the  diphtlm-itic  variety  the  bowel  becomes 
thickened  and  rigid,  and  its  calibre  narrowed. 
Internally,  the  affected  portions  are  variegated 
in  colour  and  uneven  on  the  surface.  The  wall 
of  the  bowel  cuts  like  brawn,  the  section  pre- 
senting a  streaky  yellowish  and  red  appearance. 
Microscopically  the  most  notable  ajjpcarances 
are  engorgement  of  the  blood-vessels,  dilatation 
of  the  lymphatics,  thickening  of  the  walls  of  the 
smaller  veins,  increase  of  small  cells,  and  the 
presence  of  an  amorphous  granular  substance  in 
the  meshes  of  the  connective  tissue,  the  cells  of 
which  undergo  degenerative  change. 

The  necessary  termination  of  the  diphtheritic 
form  is  sloughing  and  gangrene.  The  sloughing 
arises  in  some  cases  from  the  compression  of  the 
vessels  and  tissues  by  the  exudation  and  the 
multiplication  of  lymphoid  cells  ;  but,  in  other 
instances,  arrest  of  the  circulation  of  blood  and 
lymph  from  the  action  of  the  virus  appears  to 
give  rise  to  necrosis,  sloughing,  and  gangrene. 

Amwhic  Dysentery. — In  amoebic  dysentery,  to 
use  the  words  of  Lafleur,  "thickening  of  the 
bowel  is  a  constant  and  very  characteristic 
feature.  It  may  involve  all  the  tunics,  but  is 
especially  marked  in  the  sub-mucosa,  and  is 
sometimes  limited  to  it.    It  consists  in  a  general 


oedema,  and  in  localised  areas  of  thickening, 
which  appear  on  the  surface  of  the  mucous 
membrane,  especially  its  folds,  as  sharply  cir- 
cumscribed hemispherical  or  ovoid  projections, 
over  which  the  membrane  is  slightly  reddened 
or  discoloured.  When  incised  they  are  found  to 
contain  a  pale  or  greyish-yellow,  viscid  material 
consisting  of  detritus  of  tissues,  red  corpuscles, 
and  amoebfe."  When  the  mucous  membrane 
gives  way,  ulcers  are  formed,  which  tend  to 
burrow  beneath  the  mucous  coat,  and  often 
communicate  with  neighbouring  ulcers.  Tiie 
ulcer  is  primarily  seated  in  the  sub-mucosa,  and 
spreads  by  further  infiltration  and  softening  of 
the  surrounding  thickened  sub-mucous  tissue. 
Its  edges  are  ragged,  the  base  sloughy,  clean,  or 
granulating  according  to  the  stage  in  Avhieh  it 
is  foimd. 

The  microscopic  appearances  in  a.ma>bic 
dysentery  differ  little  from  those  met  with  in 
other  forms.  We  have  the  same  engorgement 
of  blood  and  lymjjh  vessels,  the  same  oedematous 
thickening,  the  same  increase  of  small  cells. 
The  connective  tissue  cells  undergo  degeneration, 
and  the  intercellular  substance  becomes  con- 
verted into  an  amorphous,  granular  mass. 
The  glandular  structures  are  only  secondarily 
aff'ected. 

The  lesions  of  chronic  dysentery  are  multiform. 
As  results  of  the  primary  acute  attack,  we  meet 
with  fibrous  bands  ov  ^^iarpies  formed  during  the 
process  of  repair.  These  sometimes  give  rise  to 
constrictions  of  the  gut.  Side  by  side  with 
these  may  be  found  portions  of  the  bowel  which 
have  luidergone  atrojahy,  involving  more  or  less 
all  the  coats,  or  confined  to  the  glandular  struc- 
tures. As  a  result  of  the  chronic  inflammatory 
process,  we  meet  with  more  or  less  dift'use  thick- 
ening and  induration.  In  some  cases  the  affected 
portions  of  the  bowel  are  semi-cartilaginous  to 
the  feel.  Chronic  ulcers  are  also  frequently  met 
with,  especially  above  constrictions  or  contrac- 
tions. When  death  has  followed  an  acute 
exacerbation  the  lesions  characteristic  of  the 
acute  form  will  also  be  present. 

Associated  Pathotx)gy.  —  The  mesenteric 
glands  in  acute  dysentery  are  enlarged  and 
hypertcmic ;  in  the  chronic  disease,  enlarged, 
pigmented,  indurated,  and  sometimes  the  seat 
of  cheesy  deposits.  When  ulceration  has  ended 
in  pei'foration  diffuse  peritonitis  will  be  found. 
Much  more  frequently  perforation  is  prevented 
by  partial  peritonitis,  with  effusion  of  lymph  and 
the  formation  of  adhesions  to  the  neighbouring 
viscera.  The  colon  may  thus  be  adherent  to  the 
coils  of  the  small  intestines,  to  the  stomach,  to 
the  under  surface  of  the  liver,  or  to  the  spleen ; 
these  adhesions  often  seriously  affect  the  func- 
tions of  the  bowel.  In  a  considerable  proportion 
of  cases  of  tropical  dysentery,  especially  of  the 
amajbic  kind,  the  liver  is  the  seat  of  solitary  or 
multiple  abscesses,  or  of  pviTrraic  deposits.  It 
may  also  be  found  congested  and  hypertrophied 
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without  abscess.  The  spleen  is  usually  normal, 
never  enlarged  unless  as  a  result  of  a  malarial 
complication ;  in  exceptional  cases  it  contains 
suppurating  foci.  The  kidneys  in  acute  cases 
.are  generally  healthy,  but  when  septicaemia  has 
developed  they  may  exhibit  the  lesions  of  acute 
nephritis.  In  chronic  cases  they  not  infrequently 
present  the  characters  of  one  or  other  of  the 
forms  of  chronic  Bright's  disease. 

Repair. — The  process  of  repair  in  all  forms  of 
intestinal  ulceration  is  the  same,  and  differs  in 
no  respect  from  what  is  observed  in  ulcers  else- 
where. Granulation  tissue  springs  up  in  the 
base  and  sides  of  the  ulcer.  Its  oedematous  or 
indurated  edges  become  levelled  down  by  absorp- 
tion ;  overhanging  portions  of  the  mucous  coat 
become  attached  to  the  subjacent  tissue.  When 
the  loss  of  substance  has  been  comparatively 
limited  no  cicatrix  remains,  and  little  beyond 
pigmentation  marks  the  site  of  the  ulcer.  Ex- 
tensive ulcers  heal  by  the  formation  of  cicatricial 
tissue,  which  restores  the  continuity  of  the  bowel, 
but  too  often  leads  to  constrictions. 

Symptoms. — Non-Amoehic  Dysentery. — When 
the  disease  is  epidemic,  dysentery  frequently  sets 
in  suddenly,  the  patient  having  up  to  the  time 
of  attack  been  in  perfect  health.  In  the  endemic 
dysentery  of  warm  climates  cases  are  now  and 
then  met  with  in  which  the  dysenteric  symptoms, 
as  Annesley  remarks,  are  present  "  from  the  first 
hour  at  which  the  patient  complains."  It  is  in 
these  cases  that  the  disease  is  apt  to  be  ushered 
in  by  a  chill  or  rigor.  More  frequently  the 
advent  of  the  disease  is  less  abrupt.  The 
patient  has  been  troubled  for  a  week  or  more 
with  constipation,  or  alternations  of  constipation 
and  bilious,  mucous,  or  serous  diarrha'a.  In 
other  cases  symptoms  of  indigestion  precede 
the  attack,  which  then  begins  as  a  simple 
diarrhoea.  In  whatsoever  way  the  disease 
begins  the  first  motions  are  usually  loose  and 
feculent,  they  then  become  mixed  with  blood- 
stained mucus.  After  a  time  the  faeces  dis- 
appear from  the  stools,  which  now  consist  of 
little  else  than  blood  and  mucus.  The  motions 
are  preceded  by  severe  colicky  or  griping  pains 
and  are  passed  with  straining.  Straining  is 
most  marked  when  the  disease  is  seated  in  the 
sigmoid  flexure  and  rectum.  The  number  of 
motions  varies  according  to  the  severity  of  the 
disease.  In  mild  cases  the  stools  do  not  exceed 
ten  or  fifteen  in  the  twenty-four  hours  ;  in  severe 
cases  there  may  be  as  many  in  an  hour,  and  the 
desire  to  go  to  stool  is  constant.  Long,  painful 
straining  results  in  the  passing  of  a  small  quan- 
tity of  a  gelatinous,  semi-transparent,  sometimes 
bile-coloured  mucus,  tinged  with  blood,  which 
affords  little  or  no  relief.  The  patient  is  with 
difficulty  induced  to  quit  the  commode.  In 
some  cases  blood  is  more  abundant,  and  small 
clots  may  be  passed. 

The  constitutional  symptoms  during  this  stage 
are  comparatively  slight,  even  when  the  motions 


are  frequent  and  the  pain  distressing.  There 
is  little  or  no  rise  in  the  temperature.  The 
pulse  is  slightly  increased  in  frequency,  the 
tongue  is  coated,  the  appetite  impaired,  occa- 
sionally there  is  nausea,  but  seldom  vomiting 
unless  the  liver  is  involved.  The  patient  is 
restless  and  irritable. 

Such  are  the  leading  symptoms  of  the  catarrhal 
stage.  If  tlie  disease  is  arrested  at  this  point 
the  bowel  suffers  little  damage,  and  recovery  is 
usually  rapid  and  complete  if  ordinary  care  is 
taken  during  convalescence. 

The  first  sign  of  improvement  is  the  reappear- 
ance of  faeces  in  the  stools.  This  is  followed  by 
a  decrease  in  the  number  of  motions,  the  dis- 
appearance of  the  abnormal  discharges,  and  the 
relief  of  the  griping  and  straining. 

Should  the  disease  continue  to  make  progress 
the  stools  undergo  a  change.  They  lose  their 
mucous,  slimy  character  and  become  watery, 
of  a  dark-red  colour,  not  unlike  the  washings  of 
meat.  Their  odoiu'  is  distinctive,  and  sui  generis, 
different  alike  from  the  mawkish  smell  of  the 
first  and  the  distinctly  gangrenous  odour  of  the 
third  stage.  When  allowed  to  rest  a  sediment 
subsides,  consisting  of  epithelium,  blood  cor- 
puscles, pus  cells,  debris  of  tissue,  and  small 
shreddy  sloughs.  The  fluid  portion  is  found  to 
be  rich  in  albumin.  It  has  been  estimated  that 
in  a  dysentery  of  moderate  severity  some  fifty 
or  sixty  grammes  of  albumen  is  discharged  daily. 
In  this  stage  jirolapsus  of  the  bowel  is  often 
troublesome,  and  when  the  disease  is  seated  in 
the  rectum  the  bladder  often  becomes  affected, 
and  dysuria,  strangury,  and  retraction  of  the 
testicles  supervene,  giving  rise  to  more  distress 
than  that  caused  by  the  symptoms  directly  re- 
ferable to  the  bowel.  The  constitutional  symp- 
toms during  this  stage  are  more  marked.  There 
may  be  more  or  less  fever  of  a  remittent  or 
intermittent  type,  with  evening  exacerbations. 
The  evening  rise  in  the  temperature  seldom, 
however,  exceeds  two  or  three  degrees  Fahren- 
heit, if  the  case  is  uncomplicated.  The  pulse  is 
fast,  weak,  and  soft ;  the  tongue  tends  to  become 
dry ;  there  is  generally  entire  loss  of  appetite ; 
there  is  thirst,  nausea,  perhaps  occasional  vomi<>- 
ing,  the  urine  is  scanty  and  may  contain  traces  of 
albumen,  and  there  is  rapidly  increasing  emacia- 
tion and  debility.  The  intermittent  colicky 
pains  of  the  first  stage  continue,  and  there  is 
sometimes  added  a  persistent  feeling  of  uneasi- 
ness or  distinct  pain  in  the  tract  of  the  large 
intestine,  increased  on  pressure. 

If  the  disease  now  takes  a  favourable  turn 
the  stools  become  feculent  and  all  the  symptoms 
moderate,  but  the  convalescence  is  prolonged, 
and  is  apt  to  be  interrupted  by  the  slightest 
imprudence  in  diet  or  regimen. 

The  transition  to  the  third  stage  is  marked 
by  the  stools  assuming  a  distinctly  gangrenous 
odour,  becoming  less  watery,  of  a  dark-brown 
coffee  colour,  sometimes  with  a  greenish  or 
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yellowish  scum,  and  coutaiiiiug  shreds  and 
sloughs,  and  sometimes  blood  -  clots.  The 
sloughs  are  of  various  colour,  size,  and  thick- 
ness. Some  are  thin  and  shreddy,  of  an  ashy, 
olive,  or  dai'k  colour  indicating  gangrene  of 
the  mucosa ;  others  are  thick  and  pus-infil- 
trated, derived  from  the  mucous  and  sub-mucous 
coats.  In  comparatively  rare  instances  tubular 
sloughs  are  discharged.  I  have  seen  sloughs 
of  this  kind  several  inches  in  length.  These 
may  project  for  a  time  from  the  semi-paralysed 
anus,  causing  much  pain.  Dutrouleau  relates 
a  case  in  which  a  patient  recovered  after  passing 
nearly  14  inches  of  the  mucous  and  sub-mucous 
coats.  Another  case  of  recovery  is  recorded 
by  Fayrer  in  which  a  dark-grey  tubular  slough, 
about  a  foot  in  length,  was  first  discharged,  and 
then  another  three  inches  in  length.  It  is  not, 
however,  to  be  concluded  from  such  instances 
that  recovery  is  anything  but  a  very  rare  event 
when  tubular  sloughs  consisting  of  the  coats 
of  the  bowel,  and  not  of  croupous  deposits,  are 
discharged.  The  few  cases  of  this  kind  that  I 
have  seen  proved  fatal. 

When  the  gangrene  is  progressing  to  a  fatal 
termination  the  pains  subside.  The  anus  be- 
comes relaxed  and  patent,  the  motions  pass 
involuntarily,  the  temperature  often  falls  below 
the  normal,  the  features  become  shrunken,  hic- 
cup supervenes,  and  the  patient  dies  in  a  state 
of  collapse.  Typhoid  symptoms,  on  the  other 
hand,  may  develop,  and  the  temperature  then  con- 
tinues above  the  normal.  Occasionally  perfora- 
tion occiu's,  and  the  patient  succumbs  to  acute 
peritonitis.  When  the  strength  is  maintained, 
and  algid  and  typhoid  symptoms  are  absent, 
hope  of  recovery  is  not  to  be  abandoned. 

I  described  in  1893  a  form  of  dysentery  in 
which  the  ctecum  and  ascending  colon  are  chiefly 
affected,  which  often  follows  or  is  complicated 
with  malaria.  This  was  the  prevailing  type 
of  the  disease  in  the  Ashantee  campaign  of 
1874.  In  this  form  the  motions  at  first  are 
loose,  frothy,  yellowish  or  greenish,  mixed  with 
mucus  and  blood,  and  passed  with,  little  strain- 
ing. As  the  disease  advances  they  become 
chocolate-coloured  and  deposit  a  grumous  sedi- 
ment of  pus,  blood,  shreds,  and  sloughs.  What 
appears  to  be  the  same  type  of  dysentery  has 
since  been  described  by  Babes,  who  supposed 
it  to  be  peculiar  to  Roumania.  Marchiafava  has 
met  with  similar  cases  in  Italy,  and  has  found 
it  to  be  a  mixed  infection  of  amcebas,  bacillus 
coli,  streptococci,  staphylococci,  and  other  bac- 
teria. This  disease  runs  an  acute  course  and 
seems  to  be  only  met  with  in  malarious  regions. 

We  have  tried  to  depict  the  more  common 
features  of  non-amoebic  dysentery,  but  every 
individual  case  presents  certain  peculiarities, 
and  considerable  differences  in  respect  to  par- 
ticular symptoms  are  sometimes  observed.  In 
some  cases,  for  example,  the  stools  remain  fecu- 
lent throughout  the  catarrhal  stage,  or  there 


is  an  occasional  motion  of  green  or  yellow  fecu- 
lent matter.  The  frequency  of  the  stools  is  not 
always  in  proportion  to  the  severity  of  the  disease. 
I  have  notes  of  fatal  cases  in  which  the  stools 
have  not  exceeded  twelve  in  the  twenty-four 
hours.  Sloughing  occasionally  takes  place  when 
the  mucous  stools  would  indicate  that  the  disease 
is  in  the  first  stage.  The  second  and  third 
stages  are  occasionally  not  defined.  Vomiting- 
is  sometimes  an  urgent  symptom  when,  after 
death,  no  disease  of  the  liver  is  found.  It  may 
finally  be  noted,  as  a  point  of  some  prognostic 
importance,  that  hiccup  may  persist  for  days 
in  comparatively  mild  cases.  The  gravity  of 
this  symptom  when  combined  with  prostration 
and  a  typhoid  condition  is  well  known. 

Amoehic  Dysentery  is  gradual,  as  a  rule,  in  its 
onset,  intermittent  in  its  progress,  and  pro- 
tracted in  its  course.  It  generally  runs  on 
for  many  months,  and  sometimes  for  one  or 
two  years.  It  begins  for  the  most  part  with 
a  painless  diarrhoea,  with  intervals  in  which  the 
motions  are  formed  or  the  bowels  constipated. 
The  stools  during  the  exacerbations  are  loose 
and  yellowish,  and  contain  mucus,  and  occa- 
sionally a  little  blood.  This  state  of  things 
may  continue  pretty  much  throughout  the 
tedious  course  of  the  illuess,  the  patient  losing 
in  flesh,  and  becoming  weak  and  anaemic.  The 
real  nature  of  the  malady  may  only  be  dis- 
covered when  symptoms  of  liver  abscess  super- 
vene. In  more  severe  cases  the  periods  of 
quiescence  are  short,  the  exacerbations  frequent, 
protracted,  and  severe.  During  the  exacerba- 
tions the  stools  are  loose  or  watery,  yellow, 
greenish,  or  grey  in  colour,  and  contain  muciis, 
with  streaks  or  clots  of  blood,  and  small  gela- 
tinous necrotic  masses  derived  from  the  in- 
testinal ulcers.  The  patient  suffers  from  colicky 
pains,  but  there  is  little  tenesmus. 

Grave  symptoms  may  appear  suddenly  in  a 
case  that  had  previously  been  running  a  mild 
course,  or  the  successive  exacerbations  may  in- 
crease in  severity  until  the  disease  assumes  a 
dangerous  type.  In  this  grave  form  the  patient 
suffers  from  severe  colicky  pains,  and  in  some 
cases  from  a  minor  degree  of  tenesmus.  The 
motions  number  twenty  or  thirty  daily.  At 
first  they  are  scanty  and  consist  chiefly  of  blood 
and  mucus  ;  at  a  later  period  they  become  more 
copious  and  watery,  are  extremely  offensive,  and 
contain  debris  of  tissue  and  sloughs.  When 
these  cases  run  on  to  a  fatal  termination  the 
general  symptoms  are  those  of  the  gangrenous 
dysentery  already  described. 

This  severe  form  may  be  primary,  in  which 
case  the  disease  begins  abruptly  and  runs  on 
in  a  few  weeks  to  gangrene.  It  will  probably 
be  found  that  in  these  acute  cases  the  bacteria 
of  ordinary  dysentery  play  the  principal  role. 

Chronic  Dysentery.— Chronic  dysentery  either 
begins  insidiously,  developing  out  of  a  simple 
diarrhoea  or  a  subacute  form  of  dysentery,  or  it 
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is  a  sequel  to  the  acute  disease.  Many  of  the 
cases  of  tropical  dysentery  which  begin  insidi- 
ously as  an  intermittent  diarrhoea  are  probably 
amoebic,  but  we  meet  with  cases,  chronic  from  the 
beginning,  which  are  clearly  non-amoebic.  These 
cases  often  run  a  much  more  protracted  course 
than  amoebic  dysentery.  We  meet  with  instances 
of  this  variety  which  persist  with  intervals  of 
quiescence  for  seven,  ten,  or  fifteen  years. 

Chronic  dysentery  is,  however,  generally  a 
sequel  of  the  acute  disease.  The  acute  symp- 
toms subside,  but  a  tendency  to  looseness  per- 
sists, with  occasional  traces  of  blood  and  mucus 
in  the  stools,  and  recurring  attacks  of  colicky 
pains  or  of  abdominal  discomfort.  These  symp- 
toms disappear  for  a  time,  and  the  patient  re- 
sumes his  ordinary  habits,  when  a  subacute 
exacerbation  shows  that  the  primary  attack  had 
left  behind  it  latent  mischief  which  a  chill  or 
some  slight  indiscretion  in  diet  sufficed  to  stir 
into  activity.  Now  follow  periods  of  quiescence, 
daring  which  for  a  few  days  or  weeks  the  bowels 
may  be  normal  or  constipated,  the  prevailing- 
condition,  however,  being  a  tendency  to  loose- 
ness. These  alternate  with  periods  of  exacerba- 
tion during  which  the  stools  are  dysenteric  and 
passed  with  griping  and  straining.  The  appe- 
tite after  a  time  is  lost  or  becomes  capricious ; 
the  digestion  is  impaired  ;  often  there  is  nausea, 
occasionally  vomiting,  and  tlie  patient  emaciates 
and  becomes  ansemic. 

When  the  bowel  has  become  narrowed  by 
cicatrices,  or  its  action  impeded  by  adhesions 
resulting  from  the  primary  attack,  or  by  thicken- 
ing set  up  by  the  chronic  inflammation,  the 
symptoms  of  intestinal  stenosis  develop.  The 
evacuations  are  passed  with  difficulty ;  the 
abdomen  becomes  tumid  and  tender ;  there  is 
a  distressing  feeling  of  distension,  the  breath 
acquires  a  feculent  odour,  the  complexion  be- 
comes earthy,  the  tongue  glazed,  the  skin  dry, 
and  the  patient  sinks  from  exhaustion  or  is 
carried  off  by  some  intercurrent  malady. 

Special  Forms  and  Complications. — Malaria. 
— We  must  distinguish  between  dysentery  com- 
plicated with  malaria,  and  dysentery  caused  by 
malaria.  When  the  patient  is  not  immediately 
suffering  from  malarial  paroxysms,  the  fact  of 
his  having  recently  done  so  sometimes  shows 
itself  either  in  an  evening  rise  of  temperature 
or  in  a  return  of  aguish  attacks.  In  many 
instances  the  previous  malaria  has  no  effect 
whatever  on  the  course  of  the  dysentery.  An 
evening  rise  of  from  one  to  three  degrees  is  often 
ascribed  to  malaria  when  it  is  really  caused  by 
septic  absorption.  When  dysentery  coexists 
with  actual  paroxysms  of  malarial  fever,  the 
two  diseases  may  run  their  course  without  the 
one  perceptibly  influencing  the  other.  In  other 
instances  the  dysenteric  symptoms  become  aggra- 
vated during  the  paroxysm,  but  the  contrary 
result  is  also  occasionally  observed,  the  dysen- 
teric symptoms  subsiding  during  the  fit. 


There  is  a  form  of  pernicious  malarial  attack 
which  is  characterised  by  intermittent  dysen- 
teric attacks.  The  symptoms  subside  or  dis- 
appear during  the  intermission  to  recur  at 
quotidian  or  tertian  intervals.  This  is  an  ex- 
ceedingly rare  form  of  pernicious  fever.  Much 
more  common  is  an  intermittent  intestinal 
haemorrhage.  The  blood  passed  may  be  pure 
or  mixed  with  fa3ces.  In  these  cases  we  have 
to  do  with  malaria,  not  with  dysentery.  But 
malarial  fever  may  give  rise  to  perhaps  more 
than  one  special  form  of  dysentery,  which  may 
be  looked  upon  as  substantive  diseases.  The 
fever-stricken  troops  in  the  great  fever  epidemy 
in  Mauritius  in  1866-67  were  attacked  with  a 
dysentery  characterised  by  discharges  of  a  thin, 
smoky,  dark  fluid,  with  no  trace  of  feculent 
matter.  Sometimes  sloughs  were  passed,  some- 
times none.  There  was  a  marked  tendency  to 
collapse.  On  autoj^sy  a  total  sloughing  of  the 
large  intestine  was  observed  in  some  cases, 
while  in  others  the  only  morbid  appearance  was 
a  prominent  state  of  the  glands.  Ipecacuanha 
was  of  no  service  in  this  form  of  dysentery,  but 
large  doses  of  perchloride  of  iron  were  frequently 
useful. 

Scorbutus. — In  persons  suffering  from  scurvy 
dysentery  begins  as  a  diarrhoea,  and  throughout 
its  course  the  motions  are  generally  more  copious 
and  less  frequent  than  in  the  ordinary  forms 
of  acute  dysentery.  The  stools  consist  of  fa;ces, 
mucus,  and  a  considerable  amount  of  sanguine- 
ous fluid,  often  with  sloughs.  The  tormina  and 
tenesmus  are  less  severe.  The  ordinary  symp- 
toms of  scurvy  will,  of  course,  be  present.  It 
must  be  remembered  that  if  scorbutus  predis- 
poses to  dysentery,  so  does  chronic  dysentery 
predispose  to  scurvy.  The  combination  of  these 
two  diseases  forms  one  of  the  most  fatal  maladies 
in  besieged  cities. 

Rheumatism  of  the  large  joints  has  been  very 
common  in  some  epidemics  of  dj'sentery  in 
Europe.  One  joint  after  another  may  be 
attacked,  or  the  disease  may  be  confined  to  one 
joint,  generally  the  knee.  The  swelling  and 
pain  are  considerable,  but  it  is  rarely  accom- 
panied by  fever,  and  still  more  rarely  does  it 
terminate  in  suppuration.  It  is  analogous  to 
the  joint  affection  of  Malta  fever. 

Paraplegia  of  a  reflex  character  is  an  oc- 
casional sequel  both  of  acute  and  chronic 
dysentery. 

Epidemic  Gangrenous  Eectitis,  the  Caribi  or 
Buck  sickness  of  British  Guiana,  is  a  highly 
infectious  malady,  which  has  repeatedly  occurred 
in  destructive  outbreaks  among  the  Indian 
population.  It  has  also  been  met  with  in 
Trinidad,  Brazil,  and  Peru,  in  which  places 
the  white  population  has  not  been  spared. 
The  same,  or  a  similar  disease,  combined  with 
a  gangrenous  stomatitis,  is  said  by  Comey  to 
be  one  of  the  most  fatal  diseases  in  Fiji  and 
some  of  the  other  islands  of  the  Pacific.  The 
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leading  symptoms  are  those  of  gangrene  of  the 
rectum  with  dilatation  of  the  sphincter  ani. 
The  disease  is  generally  limited  to  the  rectum, 
ljut  it  occasionally  attacks  the  triuisverse  colon 
primarily  ;  hence  a  distinction  is  made  between 
the  "  high  "  and  "  low  "  forms.  In  other  in- 
stances the  disease  beginning  in  the  rectinn 
afterwards  involves  the  whole  of  the  large 
intestine. 

Diagnosis. — In  simple  and  ulcerative  colitis 
the  stools  contain  blood  and  mucus,  and  in  the 
ulcerative  form,  pus  and  sloughs  are  present, 
and  liver  abscess  may  develop.  The  chief  points 
of  distinction  are  that  in  colitis  we  do  not  have 
the  serous  stools  like  washings  of  meat,  nor  the 
same  constant  desire  to  go  to  stool,  nor  the 
severe  tormina  and  tenesmus  generally  met 
with  in  dysentery. 

Rectitis  dili'ers  from  dysentery  in  this,  that 
although  there  are  frequent  stools  of  a  dysenteric 
kind,  with  tenesmus,  the  patient  passes  healthy 
motions  daily  or  every  other  day,  according  to 
his  habit. 

Bilharzia  disease  of  the  sigmoid  flexure  and 
rectum  simulates  subacute  and  clii'onic  dysen- 
tery. An  examination  of  the  stools,  and  of  the 
mucosities  detached  from  the  Bilharzia  infarc- 
tions of  the  bowel,  for  the  eggs  of  the  parasite, 
will  reveal  the  true  nature  of  the  disease. 

The  diagnosis  of  the  amoebic  form  will 
depend  on  the  discovery  of  the  amoebte  in  the 
mucus,  the  gelatinous  necrotic  masses,  and  the 
fjEces.  The  stools  should  be  kept  at  the  tem- 
perature of  the  l:>lood  from  the  time  they  are 
passed  until  the  examination  is  finished. 

The  diagnosis  of  the  accidents  arising  during 
dysentery  seldom  present  much  difficulty.  In- 
vagination of  the  bowel  occasionally  occurs 
during  the  course  of  dysentery  and  diarrhoea  in 
children.  The  sudden  change  in  the  condition 
of  the  patient,  the  supervention  of  vomiting,  at 
first  of  the  contents  of  the  stomach,  and  finally 
of  feculent  matter,  the  tympanitic  state  of  the 
abdomen,  pain  on  pressure  at  the  site  of  the 
invagination,  without  generalised  tenderness, 
indicate  the  nature  of  the  accident.  The 
symptoms  of  jo'^'/oj-a^to?;-  are  those  of  acute 
generalised  peritonitis,  and  cannot  be  overlooked 
or  mistaken.  Acute  limited  jxritonitis  resulting 
from  inflammation  of  the  serous  coat  of  the 
bowel,  consequent  on  an  ulcer  penetrating  to 
oi"  below  the  muscular  coat,  gives  rise  in  many 
cases  to  more  or  less  generalised  abdominal 
pain,  but  the  tenderness  is  limited  to  the 
part  in  which  the  disease  is  seated.  The 
abdomen  is  not  tympanitic,  and  the  constitu- 
tional symptoms  of  perforation  or  invagination 
are  absent. 

Mortality  axd  Prognosis.  —  The  case 
mortality  in  the  army  of  India,  which  was 
about  11  per  cent  in  the  ten  years  ending  1857, 
fell  to  3'3  per  cent  in  the  five  years  1871-75. 
A  corresponding  decrease  has  taken  place  in 


the  French  army.  In  war  times,  not  only  does 
the  number  of  cases  increase,  but  also  their 
fatality.  In  the  German  military  practice 
daring  the  war  of  1870-71  the  case  mortality 
was  6  per  cent. 

The  marked  decrease  in  the  case  mortality  of 
dysentery  during  the  last  half-century  is  in 
part,  no  doubt,  the  residt  of  improved  methods 
of  treatment,  but  to  a  much  larger  extent  it 
is  the  effect  of  improved  hygiene,  which  has  at 
once  lessened  the  prevalence  and  the  severity 
of  the  disease.  The  army  returns  include 
many  cases  of  the  mildest  forms  of  the  disease 
that  arc  dysentery  in  little  else  than  the  name. 
A  more  just  idea  of  the  gravity  of  the  disease 
is  to  be  gathered  from  the  mortality  in  cases  of 
sufficient  gravity  to  require  admission  into 
civil  hospitals.  In  the  Calcutta  Hospital 
(1879)  the  ratio  of  deaths  to  admissions  was 
22-2  ;  in  Mauritius  (1888)  it  was  227  per  cent. 

The  prognosis  must  always  be  guarded,  as 
the  mildest  cases  are  liable  to  undergo  un- 
expected aggTavations,  and  this  is  especially 
true  of  amoebic  dysentery.  In  epidemic  dysen- 
tery the  type  of  the  outbreak  has  also  to  be 
taken  into  account,  as  some  epidemics  are  much 
more  fatal  than  others.  The  passage  of  the 
disease  from  the  mucous  to  the  serous  stage, 
notwithstanding  early  and  efficient  treatment, 
renders  the  prognosis  more  grave.  The  im- 
mediate danger  is  increased,  and  the  risk  of 
the  disease  becoming  chronic  is  greater.  The 
prognostic  significance  of  sloughs  in  the  stools 
depends  not  only  on  their  number,  size,  and 
thickness,  but  also  very  much  upon  the  way  in 
which  the  patient  supports  the  disease.  When 
the  stools  present  a  gangrenous  odour  and  the 
patient  is  prostrate,  the  prognosis  is  grave  even 
if  there  are  no  sloughs  in  the  stools.  Typhoid 
symptoms,  or  a  tendency  to  collapse,  are 
ominous,  and  all  the  more  so  if  hiccup  is 
conjoined  with  these  symptoms. 

In  forming  a  judgment  respecting  the  probable 
issue  of  a  case  of  chronic  dysentery  we  have  to 
take  into  consideration  not  only  the  severity  of 
the  symptoms,  the  duration  of  the  disease,  its 
effect  on  the  patient's  health,  the  presence  or 
absence  of  contractions  and  adhesions  interfering 
with  the  functions  of  the  bowel,  but  we  must 
also  take  into  account  the  ability  of  the  patient 
to  obtain  change  of  climate,  rest,  and  care,  and 
his  readiness  to  submit  to  those  restrictions  in 
respect  to  diet  and  modes  of  life  upon  which 
the  success  of  treatment  largely  depends. 

Prophylaxis. — The  methods  now  being  tried 
of  producing  an  immunity  by  the  use  of  pro- 
phylactic serum  are  as  yet  outside  the  sphere 
of  practical  medicine,  and  our  cliief  hope  will 
probably  always  lie  in  obviating  the  predisposing 
and  exciting  causes  of  the  disease.  The  recog- 
nition of  the  infectious  nature  of  dysentery  lies 
at  the  root  of  its  prophylaxis.  Dysenteric  stools 
should  be  disinfected,  and  either  deeply  buried 
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at  a  distance  from  dwellings  or  cremated.  Soil 
in  the  neighbourhood  of  dwellings  and  drinking- 
water  should  be  guarded  from  fa;cal  pollution. 
In  countries  where  the  disease  is  endemic  the 
precaution  of  boiling  the  water  before  using  it, 
unless  it  is  above  all  suspicion,  should  never  be 
neglected.  The  influence  of  muscular  ex- 
haustion, of  exposure  to  cold  after  being  heated, 
of  insufficient  nourishment,  of  excesses  in  food 
and  alcohol,  in  predisposing  to  dysentery  must 
be  borne  in  mind.  Other  measures  of  pre- 
vention wall  be  deduced  from  a  careful  study 
of  the  etiology  of  the  disease. 

Treatment. — Of  primary  importance  in  the 
treatment  of  all  forms  of  dysentery  are  rest  and 
diet.  The  patient  is  to  be  strictly  confined  to 
bed  throughout  an  acute  attack,  whether  mild 
or  severe.  Even  motion  in  bed  is  to  be  avoided 
as  far  as  possible.  The  bed-pan  should  be  used 
to  obviate  the  necessity  of  the  patient  getting 
up  to  stool. 

Fresh  milk  given  lukewarm  is,  perhaps,  the 
best  diet  in  most  cases.  When  fresh  milk 
cannot  be  obtained,  condensed  milk  may  be 
substituted.  When  ordinary  milk  is  not  well 
digested,  peptonised  milk,  or  milk  diluted  with 
lime  water,  may  be  found  to  answer.  In  a 
considerable  number  of  cases  milk  in  any  form 
disagrees.  Manson  remarks  that  when  the 
tongue  is  coated  milk  is  often  not  well  borne. 
This  is  true,  but  it  also  occasionally  disagrees 
with  patients  when  the  tongue  is  clean.  In 
these  cases  good  beef  tea,  chicken  soup,  or 
barley  water  may  be  substituted.  Whatever 
may  be  the  food  selected,  it  should  be  given  in 
small  quantities  in  the  intervals  between  the 
doses  of  ipecacuanha,  if  this  remedy  is  used. 
As  a  rule,  alcohol  is  not  only  unnecessary  but 
hurtful,  but  in  some  outbreaks  the  free  use  of 
wine  and  water  has  done  good. 

The  casual  indication,  which  is  to  destroy  the 
pathogenic  agents  of  the  disease,  can  only  be 
imperfectly  carried  out.  Salol  has  been  recom- 
mended by  Rasch,  Fisch,  and  Kartulis.  It 
may  be  given  in  1 5  to  20  grain  doses  in  cachets, 
and  may  be  used  along  with  castor  oil  or  other 
purgatives.  Naphthalin  has  been  given  by 
mouth  and  enema  with  some  success  by 
Rossbach  and  NovikofF.  It  may  be  given  in 
15-grain  doses  four  times  daily  by  the  mouth, 
or  in  enema  dissolved  in  olive  oil  or  suspended 
in  some  mucilaginous  menstruum. 

Benzo-naphthol  appears  to  be  deserving  of 
further  trial.  It  has  little  toxic  power.  It 
passes  through  the  stomach  unchanged,  break- 
ing up  in  the  intestine  into  beta-naphthol  and 
benzoic  acid.  It  is  specially  indicated  when 
the  kidney  is  diseased.  Thirty  to  fifty  grains 
or  more  may  be  given  daily  in  divided  doses. 
In  the  present  state  of  our  knowledge  these 
remedies  are  rather  to  be  looked  upon  as 
auxiliaries  to  other  methods  of  cure,  than  as 
means  of  cure  to  be  trusted  to  alone. 


The  indications  from  the  disease  are  to  prevent 
the  healing  process  being  disturbed  by  the 
passage  of  excrementitious  matter  over  the 
inflamed  surface,  and  to  secure  rest  for  the 
bowel  by  the  use  of  sedatives,  such  as  Dover's 
powder.  Of  the  importance  of  a  non-irritating 
diet  enough  has  been  said.  Experience  proves 
that  there  is  danger  in  attempting  to  arrest  the 
peristaltic  movements  of  the  bowels  by  opiates. 
Many  cases  may  recover  under  such  treatment, 
because  many  cases  will  recover  without  any 
treatment  other  than  rest  and  dieting,  or  in 
spite  of  inappropriate  treatment.  I  have  seen 
this  method  of  securing  mechanical  and  physio- 
logical rest  for  the  bowel  tried  on  a  large  scale 
by  an  eminent  physician,  and  I  am  bound  to 
say  that  the  results  were  disappointing. 

The  symptomatic  indications  are  to  relieve 
pain  and  local  irritation.  Small  opiate  enemata 
are  occasionally  useful  when  tenesmus  and 
dysuria  ai-e  distressing.  Poultices,  fomenta- 
tions, and  turpentine  stupes  often  afford  con- 
siderable relief.  Poultices  if  they  are  to  be  of 
service  should  cover  the  whole  abdomen,  and 
be  renewed  before  they  begin  to  feel  cold  to  the 
patient.  A  warm  bath  given  at  the  commence- 
ment of  the  disease  is  useful  if  care  be  taken  to 
prevent  a  chill. 

Quite  recently  serum  methods  of  cure  have 
been  tried,  but  their  value  has  not  yet  been 
demonstrated. 

The  most  successful  treatment  of  dysentery 
is  purely  empirical,  and  consists  in  the  use  of 
ipecacuanha,  salines,  or  mercurials.  Ipecacuanha 
and  salines  are  alternative  remedies  adapted  to 
the  same  forms  of  the  disease.  In  severe  cases, 
if  there  is  no  contra-indication  to  its  use, 
ipecacuanha  should,  I  think,  be  employed. 
Salines  are  to  be  preferred  in  the  case  of  young 
children,  delicate  persons,  pregnant  women,  and 
when  ipecacuanha  cannot  be  tolerated.  Mercury 
is  to  be  resorted  to  in  those  cases  only  in  which 
the  other  remedies  have  failed,  and  in  epidemics 
in  which  they  have  been  found  inefficacious. 
As  it  is  impossible  to  distinguish  from  the 
symptoms  the  class  of  cases  likely  to  be  benefited 
by  one  or  other  of  these  remedies,  the  ipeca- 
cuanha or  saline  treatment  should  always  be 
employed  in  the  first  instance,  and  receive  a 
fair  trial. 

Use  of  IpecacuanJm. — The  method  of  using 
ipecacuanha  is  as  follows : — The  patient  should 
abstain  from  food  and  drink  for  three  hours.  A 
large  sinapism  is  to  be  placed  over  the  abdomen, 
and  30  to  60  grains  of  ipecacuanha  powder  are 
to  be  administered  in  bolus  or  cachet.  More 
or  less  nausea  will  result,  and' after  a  time 
vomiting  generally  ensues.  If  the  drug  is  re- 
tained for  three-quarters  of  an  hour  or  longer, 
its  curative  action  will  not  be  impaired  even  if 
a  considerable  portion  of  the  powder  is  then 
rejected.  These  doses  are  to  be  repeated  twice 
or  three  times  daily,  according  to  the  urgency 
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of  the  case  and  the  tolerance  of  the  remedy,  and 
are  to  be  persisted  in  until  the  symptoms  sub- 
side or  until  it  is  evident  that  the  treatment  is 
ineffectual.  No  advantage  in  the  way  of  pre- 
venting nausea  is  to  be  expected  from  a  reduc- 
tion of  the  dose,  for  large  doses  often  give  rise 
to  less  disturbance  than  small  ones.  Nor  is 
vomiting,  unless  excessively  protracted,  to  be 
looked  upon  as  something  to  be  avoided.  On 
the  contrary,  by  emulging  the  bile-ducts,  l.)y 
causing  free  perspiration,  and  by  the  general 
succussion  of  the  system  to  which  it  gives  rise, 
the  emetic  action  of  ipecacuanha  is  salutary  in 
dysentery.  Should  the  remedy  be  rejected 
shortly  after  it  has  been  taken,  twenty  drops  of 
laudanum  should  be  given  before  the  next  dose, 
the  mustard  plaster  being  again  apj)lied. 

The  first  sign  of  improvement  is  usually  the 
appearance  of  fteces  in  the  stools,  followed  by 
an  abatement  of  all  the  symptoms.  The  remedy 
should  be  continued  at  longer  intervals  until 
the  blood  and  mucus  has  disappeared  from  the 
stools.  If  diarrha^a  continues,  it  may  be  treated 
with  Dover's  powder  or  bismuth. 

De-emetinised  ipecacuanha  has  been  recom- 
mended in  the  treatment  of  dysentery,  but  its 
value  as  a  substitute  for  the  ordinary  powder  is 
doubtful. 

Saline  Tr&itment.- — ^In  the  saline  treatment 
the  sulphate  of  sodium  is  the  salt  generally 
preferred,  as  being  less  nauseous  and  irritating 
than  the  magnesium  sulphate.  Three-quarters 
of  an  omice,  more  or  less,  according  to  the  age 
of  the  patient  and  the  effect  of  the  drug,  is  to 
be  given  either  in  a  single  dose  in  the  morning, 
or  in  smaller  doses  repeated  every  half-hour 
until  its  purgative  effect  is  manifest.  These 
doses  are  to  be  given  daily  until  the  stools  lose 
their  dysenteric  character.  Given  in  this  way 
its  purgative  action  is  over  before  night. 
Trousseau  was  of  opinion  that  the  cure  is  the 
more  certain  the  greater  the  number  of  the 
evacuations.  I  quote  this  opinion  to  emphasise 
the  fact  that  no  danger  is  to  be  apprehended 
from  free  purgation,  while  the  employment  of 
small  irritating  doses  is  worse  than  useless.  I 
conceive,  however,  that  excessive  purging  is  not 
without  danger.  Some  recommend  60-grain 
doses  of  Epsom  salts  with  10  minims  of  dilute 
sulphuric  acid  every  hour,  until  the  bowels  are 
freely  opened,  instead  of  sodium  sulphate. 

Other  purgatives  may  sometimes  be  preferred 
to  salines.  Birch  advises  the  use  of  castor-oil 
emulsion  in  the  dysenteric  affections  of  children, 
after  having  cleared  out  the  bowel  by  a  dose  of 
the  common  oil.  "  In  a  couple  of  days  the 
motions  will  lose  their  slimy,  blood^y,  and  ciuxly 
appearance,  and  the  case  is  resolved  into  one  of 
simple  diarrhoea."  It  maybe  added  that  castor 
oil  has  been  successfully  used  in  the  dysentery 
of  adults. 

XJ&e  of  Calomd. — Calomel  administered  in 
scruple  doses  twice  or  three  times  in  twenty- 
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I'oLU'  hours  was  at  one  time  looked  upon  as  a 
specific  in  dysentery.  Trousseau  and  Bretonneau 
tried  this  treatment  with  success  in  an  epidcmy 
at  Touraine,  but  had  to  abandon  it  on  account 
of  the  salivation  it  occasioned  in  some  subjects. 
When  given  in  these  doses  its  action  is  proljably 
chiefly  evacuant,  like  that  of  sulphate  of  sodium. 
Ipecacuanha  or  salines  being  safer,  this  method 
of  treatment  has  been  abandoned. 

In  some  ej)idemies  calomel  given  in  moderate 
doses  has  proved  serviceable  when  ipecacuanha 
and  other  remedies  have  failed.  Niemeyer  is  of 
opinion  that  in  the  higher  grades  of  dysentery 
one  grain  of  calomel  with  a  quai'ter  of  a  grain 
of  opium  given  every  two  hours  is  the  best 
treatment.  His  experience  was  derived  from 
the  epidemic  type  of  the  disease  in  Europe. 
Scheube,  whose  authority  carries  great  weight, 
gives  calomel  in  doses  of  4  to  7  grains  every 
four  or  six  hours,  obviating  constipation,  if 
necessary,  by  an  occasional  dose  of  castor  oil. 
He  has  not  found  salivation  to  result  when  so 
given.  He  adopted  this  treatment  in  preference 
to  any  other  in  the  dysentery  of  Japan,  where 
the  disease  is  frequently  epidemic  and  probably 
of  the  diphtheritic  type.  My  experience  of  the 
use  of  calomel  has  been  limited  to  cases  which 
proved  rebellious  to  ipecacuanha,  and  I  have 
given  it  in  grain  doses  combined  with  a  quarter 
of  a  grain  of  oi^ium,  at  hourly  intervals  for  the 
first  fewdoses,  then  at  longerand  longer  intervals. 
When  a  case  of  dysentery  has  been  treated  with 
ijjecacuanha  in  large  doses  from  the  heginning, 
and  notwithstanding  passes  into  the  serous 
stage,  perseverance  in  the  use  of  ipecacuanha 
is  not  likely  to  prove  of  service,  and  I  think 
calomel  should  be  at  once  resorted  to.  If, 
however,  the  case  has  not  been  treated  from 
the  commencement,  ipecacuanha  should  not  be 
abandoned  because  the  disease  passes  into  the 
serous  stage,  but  should  be  persevered  with 
until  it  has  had  time  to  act.  Calomel  should 
neither  be  resorted  to  precipitately  nor  its  use 
delayed  until  the  case  is  hopeless.  When  the 
first  cases  in  an  epidemy  prove  unamenable  to 
ipecacuanha  it  will  not,  of  course,  be  necessaiy 
to  begin  every  case  with  ipecacuanha  or  salines, 
but  if  calomel  proves  serviceable  it  should  be 
given  from  the  beginning. 

I  have  found  frequent  fractional  doses  of 
calomel  or  grej'  powder  of  great  service  in  the 
dysentery  of  children.  In  some  forms  of  bowel 
complaint  in  children,  with  frequent  slimj', 
bloody  stools,  a  grain  of  the  percliloride  of 
mercury  dissolved  in  ten  ounces  of  water  and 
given,  as  Ringer  reconmiends,  in  doses  of  .30  to 
60  minims  hourly,  is  very  useful. 

When  distinct  paroxysms  of  malarial  fever 
accompany  dysentery,  quinine  is  to  be  given 
along  with  ipecacuanha  or  salines.  If  dysentery 
symptoms  intermit,  the  disease  is  to  be  treated 
by  full  doses  of  quinine  alone.  We  have  men- 
tioned  a   form  of  dysentery  associated  with 
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malarial  fever  in  which  ipecacuanha  was  viseless, 
but  which  yielded  to  perchloride  of  iron  in  large 
doses.  This  observation  should  be  borne  in 
mind.  In  the  form  of  dysentery  in  which  the 
caecum  is  chiefly  involved,  and  which  is  often 
complicated  with  a  severe  type  of  malarial  fever, 
the  great  prosti'ation  conti'a-indicates  the  use 
of  ipecacuanha.  Quinine  and  small  purgative 
doses  of  castor  oil,  with  20  to  30  minims  of  oil 
of  turpentine,  have  seemed  to  me  useful  in  this 
form  of  the  disease. 

When  complicated  with  scorbutus,  the  patient 
should  be  put  on  milk  diet.  A  free  use  of  lime 
or  lemon  juice  is  indicated.  Grapes,  oi'anges, 
or  pomegranates  may  be  given  when  lemons 
cannot  be  procured.  Bael  fruit  given  in  the 
form  of  sherbet  is  recommended  by  Maclean. 
Solution  of  the  pcrnitrate  of  iron,  or  oil  of 
turpentine,  15  to  20  minims  in  almond  emulsion, 
are  the  best  means  of  checking  the  hjemorrhage 
in  this  form  of  the  disease. 

Pain  and  swelling  of  the  joints  are  to  be 
treated  by  local  applications  of  opium  and 
belladonna,  the  affected  joint  M'rapped  in  cotton- 
wool and  swathed  with  flannel. 

In  severe  haemorrhage  arising  from  erosion  of 
a  large  vessel,  indicated  by  a  copious  discharge 
of  clotted  blood,  astringent  injections  may  be  of 
iise  if  the  seat  of  the  lesion  is  ia  the  rectum  or 
sigmoid  flexure,  otherwise  our  chief  reliance 
must  be  placed  in  hypodermic  injections  of 
ergotin.  The  full  dose  of  10  minims  of  the 
pharmacopoeial  preparation  should  be  employed. 

In  epidemic  gangrenous  rectitis  injections 
of  lemon  juice,  suggested  by  native  methods  of 
cure,  should  be  tried,  the  bowels  at  the  same 
time  being  acted  on  by  gentle  purgatives. 

The  medicines  chiefly  employed  in  the  treat- 
ment of  amoebic  dysentery  are  calomel,  salol, 
and  quinine  given  by  the  mouth,  and  solutions 
of  quinine,  corrosive  sublimate,  and  nitrate  of 
silver  in  enemata.  As  an  injection  quinine  is 
used  of  a  strength  of  1-1000  or  1-500  ;  corrosive 
sublimate  1-5000,  and  nitrate  of  silver,  30 
grains  to  a  quart.  One  or  two  pints  of  these 
solutions  are  to  be  injected  three  or  four  times 
daily.  The  results  hitherto  obtained  from  these 
remedies  have  been  somewhat  disappointing. 

Chronic  Dysentery. — A  patient  suff'ering 
from  chronic  dysentery  contracted  in  the  tropics 
should  Vje  invalided  home  without  delay.  If 
the  patient's  return  falls  in  winter,  it  is  better, 
if  his  circumstances  permit,  that  he  should  pass 
a  month  or  two  on  the  Riviera.  In  any  case, 
great  care  should  be  taken  as  regards  clothing. 
Flannel  underclothing  and  the  use  of  an 
abdominal  belt  should  be  insisted  upon.  The 
disease  is  one  which  gives  rise  to  great  anaemia 
and  debility ;  the  diet,  therefore,  should  be 
nourishing  and  easily  digested.  During  the 
periods  of  quiescence  meat  should  be  allowed. 
Graves  remarks  in  one  of  his  lectures  that 


cases  of  chronic  dysentery  he  had  met  with, 
"  which  had  obstinately  resisted  the  most  varied 
remedies  assiduously  employed,  got  well  after  a 
liberal  allowance  of  meat  was  given  ;  and  the 
first  thing  I  should  do,"  he  says,  "  when  called 
upon  to  treat  a  case  of  dysentery  of  long  stand- 
ing, would  be  to  put  my  patient  on  a  full  meat 
diet."  During  the  acute  or  subacute  exacerba- 
tions the  patient  should  be  put  upon  the  diet 
recommended  for  the  acute  disease.  Milk  and 
light  farinaceous  foods  generally  answer  best 
during  these  exacerbations. 

Rest  in  bed  should  only  be  enjoined  during 
an  exacerbation.  Exercise,  short  of  fatigue,  is 
beneficial.  When  the  patient  is  unable  to  walk, 
carriage  exercise  should  be  taken.  The  chances 
of  recovery  depend  largely  upon  attention  to 
these  details. 

Acute  and  subacute  intercurrent  attacks  are 
to  be  treated  on  the  general  principles  applicable 
to  the  acute  disease.  Instead  of  the  powder  of 
ipecacuanha,  an  infusion  of  100  grains  each  of 
ipecacuanha  root  and  simaruba  bark  in  ten 
ounces  of  water,  given  in  ounce  doses  three  or 
four  times  a  day,  is  to  be  preferred.  When  the 
acute  symptoms  abate  and  the  stools  become 
diarrhocal  the  dose  is  to  be  reduced,  and  a  few 
drops  of  laudanum  added.  Constipation  is  to 
be  obviated  by  the  gentlest  laxatives.  When, 
on  the  other  hand,  looseness  is  troublesome, 
Dover's  powder,  salicylate  of  bismuth,  and  bael 
fruit  are  the  most  trustworthy  remedies.  In- 
jections of  nitrate  of  silver  or  sulphate  of 
copper  are  of  value  when  no  acute  symptoms 
are  present,  especially  if  chronic  ulcers  are 
present  in  the  lower  part  of  the  bowel.  A  wet 
compress  to  the  abdomen  is  often  useful  when 
the  bowel  is  congested  or  ulcerated.  Emollient 
enemata  and  gentle  purgatives  will  be  required 
when  cicatricial  contractions  impede  the  evacua- 
tion of  the  Ijowel. 

Dysgenesis. — Any  morbid  state  of  the 
generative  organs  or  reproductive  powers,  or, 
specially,  hybridity  in  animals  in  which  the 
ofl^jpring  are  sterile  among  themselves,  but 
possibly  fertile  with  individuals  of  the  original 
races. 

Dysg'eusia..  —  Imperfect  or  depraved 
taste.  ;S'ee  Hysteria  (^Sensory  Disorders) ; 
Pregnancy,  Afb^ections  and  Complications 
{Digestive  and  Sympathetic  Disturbances). 

DysidrOSiS. — Excessive  secretion  by  the 
sudoriparous  glands  and  its  effects  on  the  skin  ; 
cheiropompholyx.  See  Skin,  Bacteriology  of 
{Cheiropompholyx  or  Dysidrosis). 

Dyskinesia,. — Difficulty  or  impairment 
of  walking.  See  Labour,  Injuries  to  the 
Generative  Organs  {Pelvic  Articulations). 

DyskyesiS.  —  Morbid  or  complicated 
pregnancy,  or,  specially,  exti'a-uterine  gestation. 
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Dysla.lia,. — Difficult  or  indistinct  speech 
from  defects  in  the  speech-apparatus  apart  from 
the  cerebral  portions  of  the  same.  Dydofjia  is 
difficulty  of  speech  due  to  a  cerebral  lesion. 

Dyslexia. — Difficulty  in  reading  ;  word- 
blindness  ;  dysanagnosia.  *S'ee  Aphasia  (IForc?- 
Blindneaa). 

Dysmenorrhoea.— Painful  or  difficult 

menstruation,  the  pain  being  sufficiently  severe 
to  prevent  the  patient  following  her  usual 
avocation,  and  being  felt  either  in  the  back 
(sacnUgia)  or  in  one  or  other  of  the  iliac 
regions,  or  in  the  hypogastrium  and  thighs. 
See  Menstruation  and  its  Disorders  {Di/smenor- 
rhoea) ;  Curettage  (^Indications,  Dysmenorrhea 
and  Sterility)  ;  Gynecology,  Diagnosis  in  ; 
Hydropathy  ;  Mittei.schmerz  ;  Mammary 
(Ji.AND,  Diseases  of  {Chronic  Lohidar  Mastitis) ; 
Uterus,  Malformations,  Displacements,  In- 
flammations, AND  Tumours  ;  etc.  Dysmenor- 
rhoia  may  be  congestive,  endometritic,  idiopathic, 
inflatnmatory,  intermediate  {Mittelschmerz), 
mechanical,  membranous,  nervous,  newralfjic, 
obstructive,  ovarian,  rheumatic  (or  gouty), 
sjMsmodic,  tubal,  uterine,  or  vaginal. 

Dysmimia. — Difficulty  or  inefficiency  in 
producing  signs  in  lie\i  of  speech  or  in  illustration 
of  it. 

Dysmnesia. — Defective  memory. 

Dysmorphia.  —  Deformity  ;  malforma- 
tion.   See  DuFDU.MrriES  ;  Teratology;  etc. 

Dysmyotonia.  —  Muscular  atony,  as 
in  dysmyotonia  (or  myotonia)  congenita  or 
Thomsen's  disease. 

Dysnusia. — Weakness  of  mind  or  im- 
pairment of  intellect. 

DySOdia.  —  Fcctor,  especially  foetid  ex- 
halations from  the  body,  e.g.  from  the  skin 
in  dysodia  cutanea  (hromidrosis). 

DySOdontiasiS. — Difficult  dentition. 

DySOOtOCia.  —  ovarian  dysmenorrhcea 
(Barnes)  (.)r  difficult  ovulation. 

DySOrexia.  —  Diminished  or  depraved 
appetite. 

DySOSmia.  —  Impaired  or  diminished 
sense  of  smell,  or  (sometimes)  a  foetid 
exhalation. 

Dysostosis. — Defective  development  of 
a  bone,  e.g.  tiie  cleido -cranial  dysostosis  of 
i^Iarie  and  Sainton,  in  w'hich  there  is  absence 
or  imperfect  formation  of  the  clavicle  with 
associated  cranial  deformities  (])seudo- hydro- 
cephalus). 


Dyspareunia.  —  Painful  sexual  con- 
nection ;  pain  during  coitus.  See  Gynecology, 
Diagnosis  in  ;  Vagina,  Disorders  {Vaginismus). 

Dyspepsia. — The  morlnd  state  in  wiiicli 
digestion  is  accompanied  by  pain  or  accomplished 
with  difficulty  ;  numerous  varieties  have  been 
described,  such  as  acid  dyspepsia,  acute,  alkaline, 
atonic,  bilious,  bulimic,  catarrhal,  congestive, 
climacteric,  diabetic,  duodenal,  fermentative, 
flatulent,  functional,  gaseous,  gastro-intestinal, 
gouty,  hepatic,  hysterical,  idiopathic,  inflam- 
matory, intestinal,  irritative,  lienteric,  muscular, 
nervous,  neuralgic,  ovarian,  pancreatic,  reflex, 
renal,  rheumatic,  salivary,  sympathetic,  tabetic, 
tobacco,  urfemic,  and  uterine  dyspepsia.  See 
also  Indigestion  ;  Abdomen,  Clinical  Investi- 
gation OF  {Symptoms) ;  Alcohol  {Indications 
in  Diseases  of  Infancy  and  Childhood);  Atrophy, 
Infantile  {Symptoms) ;  Breath  {in  Dyspepisia)  ; 
Bronchi,  Bronchitis  {Etiology,  Predisjiosing 
Causes)  ;  Cholera  Nostras  {Diagnosis,  Fer- 
mentative Dyspepsia) ;  Gastro-Intestinal  Dis- 
orders of  Infancy  {Chronic  Vomiting)  ;  Gall- 
Bladuer  and  Bile  Ducts,  Diseases  of  {Ad- 
hesions) ;  Hydropathy  {Dyspepsia) ;  Hypnotism 
{Dyspepsia)  ;  Liver,  Diseases  of  {Cirrhosis, 
Symptoms)  ;  Liver,  Portal  Thrombosis  {Symp- 
toms) ;  Milk  {Therapeutic,  Koumiss  Cm-e)  ; 
Nephritis  {Renal  Cirrhosis,  Dysjxjysia)  ;  Spine, 
Surgical  Affections  of  {S2nnal  Caries,  Dia- 
gnosis) ;  Stomach  and  Duodenum,  Diseases 
OF  {General  Etiology,  General  Symptomatology, 
Special  Symptomatology,  etc.)  ;  Teeth  {Dental 
Caries) ;  Tetany  {Causation,  Gastro-Intestinal 
Affections)  ;  Toxicology  {Lead  -  Poisoning, 
Syjnptoms) ;  Ur/EMIA  {Chronic,  Symptoms, 
Digestive)  ;  Water  {Hard  Water,  Dyspepsia). 

Dyspliagfia.  See  also  Abdominal 
Aneurysm  {Pressure  Symptoms) ;  Aorta,  Thor- 
acic Aneurysm  {Symptoms,  Dysphagia) ;  Bronchi, 
Bronchial  Glands  {Pressure-Effects)  ;  Glosso- 
pharyngeal Nerve  {Clinical  Features)  ; 
Hysteria  {Digestive  Disorders,  Dysphagia)  ; 
Larynx  {Laryngeal  Phthisis) ;  Larynx,  Malig- 
nant Disease  of  {Syniptcnns) ;  Mediastinum 
{Growths,  Symjytoms)  ;  Oesophagus  {Growths, 
Symptoms)  ;  Pharynx,  Ketro  -  Pharyngeal 
Abscess  {Symptoms)  ;  Thyroid  Gland,  Medical 
{Goitre,  Symptoms). — Before  referring  to  the 
various  conditions  that  may  induce  dysphagia 
or  difficulty  of  swallowing  it  is  advisable  to 
briefly  consider  the  physiological  processes 
governing  the  act. 

The  act  consists  of  three  stages — the  fir.st 
being  entirely  voluntary,  the  second  partially 
so,  and  the  third  entirely  beyond  the  control  of 
the  will.  The  first  stage  consists  of  the  passage 
of  the  food  as  far  back  as  the  anterior  arch  of 
the  fauces,  this  being  accomplished  by  the 
intrinsic  muscles  of  the  tongue  and  muscles  of 
the  cheek  and  mouth.    In  the  second  stage  the 
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tongue  is  retracted,  the  glottis  is  closed,  the 
larynx,  soft  palate,  and  pharynx  are  raised,  and 
the  bolus  of  food  is  brought  into  the  posterior 
part  of  the  pharynx.  During  this  stage  the 
food  is  prevented  from  passing  into  the  nose  by 
the  combined  action  of  the  tensor  and  levator 
palati ;  and  the  larynx  is  closed  effectively  both 
at  its  upper  aiid  lower  parts  by  the  approxima- 
tion of  the  true  and  false  cords.  The  third 
stage  is  reached  when  the  food  descends  through 
the  grasp  of  the  constrictors  and  enters  the 
oesophagus  —  when  by  means  of  a  twofold 
movement,  the  longitudinal  muscular  fibres 
being  retracted  and  the  circular  fibres  con- 
tracted, the  food  is  propelled  into  the  stomach. 

The  causes  of  dysphagia  will  readily  be  imder- 
stood  from  a  consideration  of  the  structures 
involved  in  the  process  of  normal  deglutition. 
These  causes  may  be  summarised  as  follows  : — 
(i.)  Acute  inflammatory  conditions  of  the 
tonsils,  pharynx,  and  larynx.  In  some  cases 
of  sore  throat  the  dysphagia  is  out  of  pro- 
portion to  the  severity  of  the  inflammation,  a 
condition  probably  due  to  interference  with  the 
action  of  the  superior  constrictor  muscle. 

(ii.)  Involvement  of  these  structures  in  the 
course  of  a  general  disease,  as  phthisis,  syphilis, 
or  malignant  disease. 

(iii.)  Inflammatory  and  other  conditions  in 
the  neighbourhood  not  directly  associated  with 
these  structures,  e.g.  parotitis,  etc. 

(iv.)  Sti-icture  of  the  oesophagus,  either  of  a 
functional  or  organic  nature.  The  most  common 
causes  of  the  latter  are  malignant  disease  and 
aneurysmal  tumours.  Great  care  is  necessary 
in  the  measui'es  taken  to  diagnose  this  con- 
dition. Stricture  also  results  from  cicatricial 
contraction  after  the  swallowing  of  various 
corrosive  irritants. 

(v.)  Paralytic  conditions,  e.g.  bulbar  paralysis, 
post-diphtheritic  paralysis,  or  the  very  late 
stages  of  progressive  muscular  atrophy.  Any 
organic  lesion  which  interferes  with  the  in- 
tegrity of  the  centre  in  the  medulla,  or  of  the 
efferent  fibres  passing  to  the  muscles  involved, 
may  induce  dysphagia.  The  difficulty  \\\ 
swallowing  observed  in  many  cases  of  general 
asthenia  shortly  before  death  is  due  to  a  general 
failure  of  the  vital  powers,  and  is  thus  of  a 
paralytic  nature.  In  these  cases,  doubtless, 
the  failure  is  in  great  part  dependent  on  a 
lesion  higher  than  the  medulla. 

(vi.)  Functional  Dysphagia.  —  This  consti- 
tutes the  most  interesting  group  of  all.  It 
may  be  met  with  at  any  point  of  life,  but  is 
most  common  in  young  adults,  and  in  very 
neurotic  children  of  from  ten  to  thirteen  years 
old.  Like  other  manifestations  of  hysteria  it 
is  more  frequent  in  women.  The  clinical  pic- 
ture varies  considerably  in  accordance  with  the 
greater  or  lesser  development  of  other  hysterical 
symptoms.  The  age  of  the  patient,  combined 
with  a  study  of  the  temperament,  history,  and 


general  state  of  the  patient,  readily  suffices  to 
distinguish  this  condition. 

Dysphasia. — Difficulty  of  speech  due 
to  cerebral  lesions. 

Dysphonia. — Imperfect  or  difficult  or 
painful  phonation  or  vocalisation,  e.g.  in  cases 
of  clergyman's  sore-throat  (when  it  is  called 
dysphoyiia  cler-icorum)  or  at  puberty  {dysphonia 
puheruni) ;  it  may  be  accompanied  by  stammer- 
ing (speaker's  cramp  or  dysphonia  spastica) ;  and 
in  it  the  voice  may  be  reduced  to  a  weak  whisper 
{dysphonia  susurrans). 

Dysphrasia. — Defective  speech  due  to 
defective  intellect. 

Dysphrenia. — Mental  disorder. 

Dyspnoea. 

See  also  Abuominal  Aneurysm  {Pressure  Symp- 
toms) ;  Aorta,  Thoracic,  Aneurysm  {Symptoms) ; 
Asphyxia  {Definition) ;  Asthma  {Symptoms) ; 
Bronchi,  Bronchial  Glands  {Pressure) ;  Bron- 
chi, Bronchitis  ;  Chest,  Clinical  Investiga- 
tion OP  THE  {Inspection) ;  Chlorosis  {Symjjtoms) ; 
Diabetes  Mellitus  {Diabetic  Coma,  Symptoms) ; 
Heart,  Myocardium  and  Endocardium  {Symp- 
tomatology) ;  Hysteria  {Disorders  of  Respira- 
tory Organs) ;  Lung,  Tuberculosis  of  {Symp- 
toms) ;  Lungs,  Emphysema  of  {Symptoms) ; 
Lungs,  Vascular  Disorders  {Pulmonary  Em- 
bolism);  Mediastinum  {Groivths,  Symptoms); 
Pneumonia  {Clinical  Features) ;  Stomach  and 
Duodenum,  Diseases  op  {General  Symptomato- 
logy) ;  Tabes  Dorsalis  {Affections  of  Cranial 
Nerves  in) ;  Thymus  (Gland  Simple  Enlargement, 
Dyspnoea) ;  Thyroid  Gland,  Medical  {Exoph- 
thalmic Goitre) ;  Ubtemia  {Chronic,  Symptoms). 

The  causes  of  dyspnoea  will  be  readily  appreci- 
ated on  consideration  of  the  neuro- muscular 
mechanism  of  respiration.  As  this  is  described 
in  detail  elsewhere,  it  is  unnecessary  to  do  more 
than  indicate  that  during  the  inspiratory  phase, 
air  passes  through  the  nose,  j^harynx,  larynx, 
trachea,  large  and  small  bronchi,  into  the  lung 
tissue  proper ;  while  during  expiration,  the  air 
passes  from  the  smaller  bronchi  through  the 
larger  bronchi,  larynx,  posterior  and  anterior 
nares,  to  the  exterior. 

Under  normal  circumstances  this  takes  place 
noiselessly,  is  unattended  with  distress  or  diffi- 
culty of  any  kind,  and  has  a  frequency  propor- 
tionate to  the  age  and  sex  of  the  individual. 
In  all  cases  of  embarrassed  respiration,  the  cause 
must  be  sought  in  some  interference  with  the 
neuro-muscular  mechanism  of  one  or  more  parts 
of  the  respiratory  tract.  Hence  the  importance 
of  making  a  systematic  examination. 

Inspiratory  Dysjmva  may  depend  on  obstruc- 
tion in  any  part  of  the  respiratory  tract.  The 
diagnosis  of  the  site  of  obstruction  is  frequently 
readily  determined  by  careful  inspection  of  the 
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patient  and  by  analysis  of  the  points  made  out 
on  extra  auscultation.  Thus,  if  there  be  any 
obstruction  in  the  nose  or  naso-pharynx  the 
respiration  is  of  a  noisy  character,  usually  de- 
scril)ed  as  snuffling,  and  the  voice  is  more  or 
less  nasal  in  quality.  In  cases  of  obstruction 
due  to  post-nasal  growths  (adenoids)  the  history 
of  the  case  and  general  physiognomy  of  the 
patient  will  assist  diagnosis.  If  the  pharynx 
be  the  seat  of  obstruction  the  breathing  is 
also  markedly  rough  in  character,  the  voice 
is  thick,  and  deglutition  impaired.  When 
the  seat  of  obstruction  is  in  the  larynx  the 
quality  of  the  sound  is  markedly  different,  Vjeing 
loud  and  stridulous  in  character,  especially 
inspiration. 

The  dyspna^as  dependent  upon  obstruction  in 
the  trachea  or  larger  lironclii  are  similar,  and 
altluMigh  respiration  lie  noisy,  it  lacks  the 
stridulous  character  of  laryngeal  obstruction. 
The  causes  of  respiratory  difficulty  are  here 
usually  enlargement  of  the  bronchial  or  medias- 
tinal glands  from  tuberculous  disease  or  malig- 
nant growth  and  aneurysm  of  the  aorta.  The 
rarer  causes  met  with  in  children  ai'e  enlarge- 
ment of  the  thymus  gland  or  abscess  in  the 
posterior  mediastinum,  which  may  be  secondary 
to  disease  of  the  dorsal  vertebrte.  The  diagnosis 
of  tracheal  or  bronchial  dyspnoja  can  usually 
be  made  after  a  careful  study  of  the  physical 
signs  in  the  two  sides  of  the  chest,  special 
attention  l)eing  paid  to  a  comparison  of  the 
amount  of  air  entering  each  lung  and  to  any 
alterations  in  the  quality  of  the  respiratory 
murmur  on  the  two  sides.  Additional  evidence 
may  also  be  obtained  from  the  nature  of  the 
cough,  especially  if  this  is  considered  along  with 
the  results  of  laryngoscopic  examination. 

Expiratory  Dyspnoea. — This  is  specially  char- 
acteristic of  emphysema  and  asthma,  and  its 
nature  can  readily  be  determined  on  extra 
auscultation.  In  some  cases  it  is  laryngeal  in 
origin,  as,  for  instance,  when  due  to  a  pedun- 
culated subglottic  tumoiu'.  A  few  cases  have 
l)een  recorded  where  pronounced  expiratoiy 
dyspnoea  in  young  children  has  been  found 
post-mortem  to  be  dependent  upon  enlargement 
of  the  bronchial  glands.  Such  cases  are  excep- 
tional, and  while  their  explanation  is  not  very 
satisfactory  the  fact  of  their  occurrence  should 
be  borne  in  mind.  The  dinfinosis  of  this  form 
of  dyspnosa  can  usually  be  arrived  at  from  extra 
auscultation,  and  can  be  contirnied  by  finding 
the  physical  signs  of  emphysema  and  asthma. 

Reference  ought  also  to  be  made  to  the  very 
rare  form  of  dyspnoea,  both  inspiratory  and 
expiratory,  met  with  in  cases  of  gross  lesions  of 
tlie  muscles,  e.g.  pseudo-hypertrophic  paralysis, 
and  from  certain  injuries  or  diseases  of  the 
spinal  cord. 

A  diagnodn  caia  usually  be  arri\'ed  at  by  a 
careful  investigation  of  each  part  of  the  respira- 
tory tract.    Tliis  will  in  many  cases  include 
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anterior  and  posterior  rhinoscopy,  digital  ex- 
ploration of  the  naso-pharynx,  the  use  of  the 
laryngoscope,  and  a  careful  physical  examina- 
tion of  the  chest,  especially  with  a  view  of 
detecting  physical  signs  dependent  on  pressure 
on  the  trachea,  one  or  other  bronchus,  or  other 
structures  at  the  root  of  one  lung.  A  useful 
point  in  differential  diagnosis  between  laryngeal 
and  tracheal  dyspnoea  lies  in  the  fact,  that  in 
the  former  the  larynx  makes  m\ich  respiratory 
movement,  whilst  in  the  latter  it  is  station- 
ary, however  great  the  difficulty  of  breathing- 
may  be. 

With  regard  to  the  severity  of  the  dyspnoea 
in  any  given  case,  that  depends  not  so  nuich 
on  the  degree  of  stenosis  as  on  the  rapidity 
of  its  development.  Another  question  calling 
for  investigation  is  the  permanent  or  inter- 
mittent nature  of  the  difficulty :  if  the  dyspnoea 
be  laryngeal  in  site  and  constant,  a  paralytic 
lesion  is  suggested,  whereas  if  intermittent  it 
is  suggestive  of  spasm ;  assistance  in  diagnosis 
will  also  be  obtained  from  a  study  of  the  voice. 
The  absence  of  voice  impairment,  however,  does 
not  negative  a  paralytic  lesion,  as  a  bilateral 
paralysis  of  the  abductors  would  not  l)e  associ- 
ated with  any  voice  disturbance. 

The  foregoing  remarks  apply  particularly  to 
the  usual  run  of  cases  where  a  definite  obstruc- 
tion exists  to  the  inlet  of  air  into  the  lungs  or 
outlet  of  air  from  the  lungs.  Numerous  other 
cases  are  encountered  where  the  dyspncra  is 
largely  produced  or  aggravated  by  a  general 
medical  cause  such  as  cardiac  disease,  renal 
disease,  asthma,  emphysema,  or  acute  lung 
disease  ;  and  in  these  affections  we  may  find 
the  exaggerated  type  of  dyspnoea  known  as 
ortliopmea.  Here  the  attitude  is  one  of  intense 
air  hunger.  The  patient  assumes  the  position 
which  allows  freest  play  to  all  the  extraordinary 
muscles  of  respiration,  and  to  this  end  he  must 
be  more  or  less  in  the  upriglit  posture,  the  posi- 
tion varying  with  the  severity  of  the  disease. 

We  must  also  Ijcar  in  mind  that  mental  and 
emotional  disturbance  may  induce  even  in 
healthy  subjects  disordered  respiration,  and  a 
tendency  to  this  will  be  very  much  increased 
if  there  be  present  anything  of  the  nature  of 
an  organic  cardiac  lesion.  In  this  way  may 
possibly  be  explained  the  occurrence  of  attacks 
of  cardiac  dyspnoea  so  frequently  encountei'cd. 
AVhen  dealing  with  dyspna\a  associated  with 
general  cardio-vascular  disturbance,  the  allied 
symptoms  of  palpitation  and  thoracic  j)ain  may 
Ije  of  assistance  in  diagnosis. 

Attention  should  also  be  drawn  to  those  cases 
of  embarrassed  respiration  due  to  mechanical 
disturbance  from  intra-abdominal  causes,  either 
of  a  direct  mechanical  .'or  of  a  reflex  nature. 

ByKpnrea  in  Children. — The  same  causes  are 
at  work  as  in  the  adult,  but  here  temporary 
dyspnoea  of  a  spasmodic  nature  due  to  spasm 
of  the  glottis  is  much  more  frequent.    There  is 
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also  the  relatively  greater  frequency  of  pressure 
on  the  trachea  or  bronchi  from  a  tumour,  glandu- 
lar enlargement  or  abscess  in  the  posterior  medi- 
astinum, and  also  anteriorly  from  the  thymus 
gland,  and  in  such  cases  the  difficulties  of  respi- 
ration permanently  present  are  liable  to  occa- 
sional exacerbations  from  spasms  of  the  glottis. 
The  symptoms  in  such  cases  are  noisy  breath- 
ing, metallic  or  cronpy  cough ;  the  attacks  of 
dyspnoea  being  usually  nocturnal,  and  associated 
with  other  evidences  of  pressure. 

Another  factor  of  importance  in  the  dyspnoea 
of  children  is  the  local  muscular  weakness  of 
the  chest  wall  present  in  rickets.  Here  the 
extraordinary  muscles  of  respiration  are  readily 
called  into  play,  and  in  marked  cases  of  the 
inspiratory  type,  the  movement  of  the  muscles 
of  'the  al.E  nasi  and  the  indrawing  of  the  lower 
intercostal  spaces  with  inspiration  form  along 
with  other  general  evidence  a  characteristic 
picture. 

In  older  children  the  great  frequency  of  ob- 
struction due  to  adenoids  should  not  be  lost 
sight  of. 

DySSia,lia,. — Defective  or  faulty  secretion 
of  saliva. 

DySSpermatism. — Difficult  or  imper- 
fect discharge  of  semen,  e  g.  from  excessive  erec- 
tion of  the  penis  {hypertonic  dysspermatism), 
from  phimosis  {preputial  dysspermatism),  from 
urethral  obstruction,  want  of  force,  epilepsy, 
etc.  See  Scrotum  and  Testicle,  Diseases  of 
{Sterility). 

Dyssynodus  or  Dyssynusia.— 

Difficulty  in  sexual  connection. 

Dysthanasia.  —  Slow,  lingering,  and 
painful  death,  as  opposed  to  euthanasia. 

Dystocia. — Difficult,  delayed,  dangerous, 
or  complicated  labour,  as  opposed  to  eutocia  ; 
fcetal  dystocia  is  difficult  labour  due  to  some 
anomaly  in  the  infant,  in  maternal  dystocia  the 
cause  is  to  be  found  in  the  mother. 

Dystopia. — Malposition  or  displacement. 

Dystrophy. — A  morbid  state  character- 
ised by  defective  nutrition,  due  sometimes  to 
disturbance  of  the  trophic  nerve  supply  of  the 
parts  (neurotic  dystrophy).  See  Muscles,  Dis- 
eases OF  THE  {Idiopathic  Muscidar  Atrojjhy  or 
Myopjathy). 

DySUria. — Difficult,  painful,  or  incomplete 
micturition.  See  Children,  Clinical  Examina- 
tion OF  {Urinary  System,  Dysuria) ;  GoNOR- 
rhceal  Infection  ;  Pubrperium,  Physiology 
{Regulation  of  Bladder) ;  Urination,  Disorders 
of  {Dysuria). 

Ear. — The  diseases  of  the  ear  will  be  con- 
sidered in  the  following  articles.     The  affec- 


tions of  the  auditory  nerve  and  labsrrintli 


have  already  been  considered  in  vol.  i.  pp.  327- 
336  ((/.'!;.). 

1.  Examination  of .  .       .  .454 

2.  Ear,  Local  Anaesthetics     .       .  .466 

3.  External  Ear  466 

4.  Tympanic  Membrane.       .       .  480 

5.  Middle  Ear- 

Acute  Inflammation  .       .  482 

Chronic  Suppurative  Inflammation  489 
Chronic  Non-Suppurative  Inflam- 
mation, etc.       ....  508 


See  also  Auditory  Nerve  and  Labyrinth  ; 
Brain,  Physiology  {Circulation)  ;  Cheek,  Fis- 
sure OF  {Varieties);  Cough  {"■  Ear'-Cough")  ; 
Deafmutism  ;  Eczema  {Ears)  ;  Galvanic  Cau- 
tery {Diseases  of  Ear)  ;  Glosso-Pharyngeal 
Nerve  ;  Gout  {Ear)  ;  Headache  {Causes, 
Reflex  Irritation,  Ear)  ;  Hearing,  Artificial 
Aids  to  :  Larynx,  Chronic  Infective  Diseases 
{Laryngeal  Phthisis,  Pain  in  Ear) ;  Life  Insur- 
ance {Diseases  of  Nervous  System,  Middle  Ear) ; 
Lung,  Tuberculosis  of  {Complications,  Nervous, 
Ear);  LuNGS, VascularDisordersof (PM^»io?2rtry 
Embolism,  Middle  Ear  Disease)  ;  Malingering 
( Varieties,  Aural) ;  Meningitis,  Epidemic  Cere- 
bro-Spinal  {Symptoms,  Ear)  ;  Mental  Defici- 
ency {Abnormalities  of  Physical  Formation)  ; 
Mumps  or  Epidemic  Parotitis  {Complications, 
Affections  of  Ear) ;  Myiasis  {Extermil,  Aural) ; 
Nephritis  {Renal  Cirrhosis,  Hcemorrhage  into 
Tympanic  Cavity) ;  Physiognomy  and  Expres- 
sion {Ears) ;  Physiology,  The  Senses  {Hear- 
ing) ;  PosT-MoRTEM  Methods  {Examination  of 
the  Brain,  Middle  Ear) ;  Purpura  ( W^erlhofs 
Purpura,  Bleeding  from  Auditory  Meatus) ; 
Rheumatism,  Chronic  {Clinical  Features) ; 
ScARLE'i'  Fever  {Complications,  Organs  of 
Special  Sense,  Ear) ;  Skin  Diseases  of  the 
Tropics  {Boils,  External  Ear)  ;  Syphilis 
{Secondary  Syphilis  of  the  Ear,  Tertiary 
Syphilis  of  the  Ear)  ;  Teeth  {Diseases  of  the 
Pulp,  Pain  in  Ear) ;  Teratology  {Otocephaly). 

Ear,  Examination  of. 


1.  Anatomy  and  Physiology  .       .       .  455 

2.  Symptomatology       ....  457 

{a)  Disturbances  in  Hearing  .        .  457 

{b)  Tinnitus  Aurium      .        .        .  457 

(c)  Pain   457 

{d)  Vertigo   457 

{e)  Discha7-ge  fr-om  the  Ear     .        .  457 

3.  Investigation  of  the   Function  of 

Hearing    .       .       .       .       .  458 

4.  Objective  Examination  of  'I'he  Ear    .  460 

(a)  Technique  .  .  .  .460 
{b)  The  Tympanic  Membrane  .  .461 

Normal  Condition  of     .        .  461 

Pathological  Conditions  of     .  462 

5.  Examination   of    the   Nose,  Naso- 

pharynx, ETC.     ....  463 


EAR,  EXAMINATION  OF 


455 


6.  Examination  of  the  Ear  by  Infla- 
tion    THROUOH     'I'HB  EUSTACHIAN 

Tube  463 

(1)  Valsalva':^  Method     .        .  .463 

(2)  PoUtxt's  Method      .       .  .463 

(3)  Injiation,  throii<ih  flie  En  Mar/nan 

'C<itlietcr        ....  464 

1.  Anatomy  and  I'hysiolocy. — The  anatomical 
subdivision  of  the  organ  of  hearing  into  three 
parts — the  external,  middle,  and  internal  ear — 
furnishes  the  clinician  with  a  satisfactory  basis 
upon  which  to  investigate  the  nature  of  the 
affection  in  a  case  of  deafness.  Impairment  in 
hearing  may  be  due  to  causes  which  exist  in  one 
or  more  of  tiiese  subdivisions  or  their  adnexa, 
and  the  examination  of  the  ear  practically  re- 
solves itself  into  determining  in  which  of  them 
the  lesion  exists.  In  estimating  the  prognosis, 
too,  and  in  considering  the  amenability  of  tiie 
affection  to  treatment,  this  anatomical 
basis  serves  a  useful  purpose.  For 
these  reasons,  therefore,  a  brief  sketch 
of  the  anatomy  of  the  ear  and  its  more 
intimate  connections  forms  an  essential 
introduction  to  its  clinical  examina- 
tion. 

Tlbe  external  ear  consists  of  the  pinna 
or  auricle  and  the  external  au(litorv 
meatus,  the  former  collecting  tiie  air 
vibrations,  the  latter  conducting  them 
inwaixls  towards  the  tympanic  mem- 
brane. Tlie  external  auditory  meatus 
is  about  one  incli  and  a  quarter  in 
length,  and  has  a  general  direction 
from  without  forwards,  inwards,  up- 
wards, and  downwards,  so  that  it  is 
not  a  straight  canal.  It  is  made  nj) 
of  two  portions,  an  outer  cartilaginous 
part  about  half  an  inch  long,  wliich  is 
movable  upon  the  deeper  osseous  por- 
tion ;  the  latter  measui'cs  about  three- 
quarters  of  an  inch  in  lengtli.  A  well-marked 
angle  or  prominence  exists  in  the  antero-inferior 
wall  of  the  osseous  meatus  and  is  the  chief  cause 
of  the  difficulty  in  the  examination  of  the  deeper 
])arts.  Beyond  this  point  the  lumen  of  the  canal 
is  again  larger,  and  as  its  floor  slopes  downwards 
towards  the  tympanic  membrane,  a  recess  or 
sinus  is  formed  in  which  foreign  bodies  may 
lodge.  The  mobility  of  the  cartilaginous  meatus 
is  of  the  greatest  assistance  in  the  examination  of 
the  ear,  as  it  permits  of  the  canal  being  straight- 
ened to  a  considerable  extent.  Fortius  purpose 
the  auriclcmust  bepulled upwardsandbackwards. 
The  posterior  wall  of  tlie  osseous  meatus  has  an 
intimate  relation  with  certain  of  the  mastoid 
cells,  and  sometimes  when  these  cells  are  dis- 
eased perforation  into  the  meatus  occurs.  The 
external  auditory  meatus  is  closed  at  its  inner 
end  by  the  tympanic  memlirane  or  drumhead, 
which  separates  it  from  the  middle  ear.  This 
membi-ane  is  formed  of  tlnve  layers :  tlic  outer 


cuticular  layer  is  continuous  with  the  skin  lining 
the  meatus ;  the  middle  is  fibrous,  an  extension 
from  the  periosteum,  and  consists  both  of  fibres 
radiating  from  the  centre  towaixls  the  periphery 
and  also  of  circular  fibres  near  the  cii'cumfer- 
ence  ;  the  inner  mucous  layer  is  a  continuation 
on  to  the  deep  surface  of  the  membi'ane  of  the 
mucosa  lining  the  tympanic  cavity.  The  blood- 
vessels pass  to  the  membrana  tympani  along 
the  handle  of  the  malleus  and  thence  radiate 
outwards  between  its  layers. 

Under  the  term  middle  ear  there  must  be  in- 
cluded the  tympanic  cavity,  the  Eustacliian 
tube,  the  mastoid  antrum,  and  mastoid  cells,  all 
of  which  are  in  direct  connnunication  with  each 
other  and,  througli  the  Eustacliian  tube,  with 
the  naso-pharynx. 

llie  tt/mpamim,  f_i/in/ian/c  cavity,  drum,  or 
■middle  ear  jrroper  is  a  small  irregular  space 
interposed  between  the  external  auditory  meatus 


Si'ctioi]  tlirousli  tlifi  uliole  extent  of  tin'  middle  ear  (Ban-).  A,  Antrum  mas- 
toideum  ;  B,  ma.'iti)id  cells;  C,  inner  surface  of  tympanic  membranes  at 
lower  end  of  mannbriiim  ;  D,  head  of  malleus  :  E,  body  of  incus  ;  G,  fossa  for 
jugular  bulb  ;  H,  jiyrainidal  partition  of  bone  separating  tlie  cavity  of  tlin 
tympanum  from  tlie  antrum  inastoideum  ;  below  the  letter  H  a  portion  of 
tiie  canal  for  the  facial  nerve  is  shown;  I,  dura  mater  ;  K,  chorda  tympani 
nerve;  L,  tympanic  mouth  of  Eustachian  tube;  M,  isthmus  of  Eustacliian 
tube;  N  and  P,  caitilasinons  walls  of  Eustachian  tube;  O,  pharyngeal 
nioutli  of  Eustacliian  tube. 


and  the  internal  car  or  labyrinth, 
versed  from  without  inwards  by  a 


It  is  tra- 
cliain  of 

ossicles,  the  malleus,  the  incus,  and  the  stapes. 
The  malleus  or  outermost  bone  is  firmly  attached 
to  the  tympanic  membrane ;  the  stapes,  the 
most  internal  of  the  three,  is  fixed  througli  its 
footplate  to  the  membrane  closing  in  the  fenestra 
ovalis,  which  lies  above  the  promontory  at  the 
upper  and  posterior  part  of  the  inner  wall  of  the 
tympanum.  Tlie  incus  is  the  intermediate  bone 
in  the  chain.  The  sound  vibrations  taken  up 
by  the  membrana  tympani  are  in  this  way  con- 
ducted across  the  cavity  to  the  labyrinth.  It 
is  necessary  to  draw  attention  to  that  part  of 
tlie  middle  ear  whicli  lies  above  the  level  of  the 
upper  margin  of  the  tympanic  membrane,  speci- 
ally designated  under  the  terms  attic  or  rece^ms 
epitympanicuf.  This  recess  contains  the  head 
of  tiie  malleus  and  the  greater  part  of  the  incus. 
The  roof  of  the  space  is  the  tegnicn  tympani,  a 
thin  laver  of  bone,  wliile  its  outer  wall  is  formed 
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partly  by  the  ledge  of  bone  which  constitutes 
the  inner  end  of  the  roof  of  the  external  meatus, 
and  below  that  by  the  upper  part  of  the  tym- 
panic membrane  known  as  Shrapnell's  membrane. 
Certain  ligaments  attach  these  two  ossicles  to 
the  walls  of  this  recess,  thus  subdividing  it,  and 
in  the  event  of  suppuration  occurring  in  it, 
rendering  drainage  difficult,  and  the  affection 
therefore  a  more  serious  one.  Such  suppura- 
tions are  usually  associated  with  a  perforation 
in  Shrapnell's  membrane.  The  relations  of  the 
facial  nerve  to  the  tympanic  cavity  are  of  great 
importance,  and  will  be  studied  in  detail  when 
the  operations  upon  the  mastoid  antrum  are 
under  consideration.  It  should  be  borne  in 
mind  here  that,  owing  to  an  occasional  con- 
genital deficiency  in  the  honj  wall  of  the  aque- 
ductus  Fallopii,  facial  paralysis  may  arise  in  the 
course  of  an  acute  otitis  media.  In  chronic 
middle  ear  suppuration  paralysis  may  follow 
caries  of  the  bony  wall  of  the  Fallopian  canal. 

The  Eustachian  tube  forms  a  direct  com- 
munication between  the  naso-pharynx  and  the 
tympanic  cavity,  opening  into  the  latter  an- 
teriorly and  superiorly.  Its  pharyngeal  orifice 
is  situated  on  the  external  or  lateral  wall  of  the 
naso-pharynx,  on  a  level  with,  and  immediately 


Vertical  sPction  of  the  external  meatus,  menibrana  tym- 
pani,  and  tympanio  cavity  (Politzer).  a.  Cellular 
spaces  in  the  superior  wall  of  the  meatus,  connected 
with  the  middle  ear ;  b,  roof  of  tympanic  cavity  ;  c, 
inferior  wall ;  d,  tympanic  cavity  ;  c,  membrana  tym- 
pani ;  /,  head  of  the  malleus  ;  g,  handle  of  the  malleus  ; 
%,  incus ;  i,  stapes  ;  k,  eaiialis  Falloi>iiE  ;  I,  fossa 
jugularis  ;  m,  glandular  orifices  in  the  external  meatus 
(right  ear). 

behind,  the  posterior  end  of  the  inferior  turbin- 
ated body.  The  direction  of  this  orifice  is  down- 
wards as  well  as  inwards,  while  posteriorly  and 
superiorly  its  circumference  presents  a  well- 
marked  prominence  or  cushion.  Special  refer- 
ence must  be  made  to  the  Eustachian  tube, 
owing  to  the  impoi'tant  part  which  it  plaj's  both 
in  the  physiology  of  hearing  and  in  the  patho- 
logy of  deafness.  It  is  essential  for  the  proper 
function  of  hearing  that  equal  air-pressure 
should  be  maintained  on  both  surfaces  of  the 


tympanic  membrane,  so  that  the  membrane  may 
fully  respond  to  the  sound  vibrations.  This  air- 
pressure  is  maintained  on  the  inner  surface  of 
the  membrana  tympani  through  the  Eustachian 
tube,  the  pharyngeal  orifice  of  which  opens 
during  swallowing  by  the  action  of  the  levator 
jjalati  and  salpingo-pharyngeus  muscles.  Any 
condition  which  tends  to  narrow  or  occlude  the 
tube  interferes  with  its  proper  function.  This 
intimate  anatomical  association  with  the  nose 
and  throat  renders  the  tube  liable  to  share  in  the 
catarrhal  affections  of  these  regions,  and  it  also 
serves  as  a  canal  along  which  infective  processes 
may  readily  spread  to  the  tympanum  itself. 

The  mastoid  antrum  and  cells  lie  behind  the 
tympanic  cavity,  and  are  in  direct  commmiica- 
tion  with  it  posteriorly  and  superiorly  through  a 
short  and  somewhat  irregularly-shaped  passage, 
the  mucous  membrane  being  directly  continuous 
from  one  cavity  to  the  other.  Posteriorly  and 
inferiorly  the  antrum  is  separated  from  the 
tympanum  by  a  ridge  of  bone,  so  that  its  floor 
lies  below  the  level  of  the  opening  of  communica- 
tion ;  for  this  reason,  drainage  of  pus  from  the 
antrum  may  be  interfered  with.  Both  the 
tympanum  and  antrum  are  roofed  in  by  a  thin 
plate  of  bone  which  separates  them  from  the 
middle  cranial  fossa.  The  mastoid  cells  vary  in 
their  development,  and  for  the  most  part  lie 
superficial  to  the  antrum.  The  connections  of 
the  middle  ear  are  well  shown  in  the  above 
figures. 

The  Internal  Ear  or  Lahyrinth. — The  third 
division  of  the  auditory  apparatus  lies  in  the 
petrous  temporal,  internal  to  the  tympanum,  its 
outer  bony  wall  being  formed  by  the  inner  wall 
of  the  latter  cavity.  It  consists  of  the  osseous 
and  membranous  labyrinths  with  the  termina- 
tions of  the  auditory  nerve  in  the  cochlea  and 
vestibule ;  the  cochlear  fibres  subserve  the  func- 
tion of  hearing,  the  vestibular  are  concerned 
with  the  maintenance  of  equilibrium.  A  more 
detailed  account  of  the  labyrinth  and  auditory 
nerve  will  be  found  under  "Auditory  Nerve  and 
Labyrinth,"  vol.  i.  p.  327  et  seq. 

Clinical  examination  of  the  ear  will  be  greatly 
facilitated  by  grouping  the  different  anatomical 
parts  above  described  under  two  heads  :  (1)  The 
sound-conducting  apparatus ;  (2)  the  sound- 
perceiving  apparatus.  By  the  sound-conducting 
apparatus  we  mean  tlie  auricle,  the  external 
auditory  meatus,  the  membi'ana  tympani,  the 
tympanum  and  chain  of  ossicles,  including  the 
insertion  of  the  footphite  of  the  stapes  in  the 
oval  window.  The  sovnd-ferceiving  apparatus 
consists  of  the  terminations  of  the  auditory 
nerve  in  the  cochlea,  the  nerve-trunk  itself,  the 
various  tracts  in  the  brain,  and  the  auditory 
centre.  When  the  lesion  involves  the  conduct- 
ing portion,  it  is  frequently  spoken  of  as  pro- 
ducing "  obstructive  deafness,"  and  when  the 
perceiving  portion  is  at  fault,  the  term  "  nerve 
deafness  "  is  employed.    It  is  essential  that  the 
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examination  whould  ho  ctjndnL-tcil  along  swch 
lines  as  will  lead  to  the  localisation  of  the  affec- 
tion in  one  or  other,  or  in  both,  of  these  general 
subdivisions. 

2.  Symftomatology. — The  chief  sj-niptoms 
and  signs  in  connection  with  disease  of  the  ear 
may  be  briefly  stated  to  be  (a)  disturbance  in 
hearing  ;  (/;)  tinnitus,  or  subjective  noises  in  the 
ear  ;  (c)  pain ;  (cl)  vertigo  or  giddiness  ;  and  (e) 
discharge  from  the  ear. 

(a)  Distm-hancen  in  Heariiui. — The  onset  of 
deafness  may  be  rapid,  or  it  may  be  more  or  less 
gradual.  A  sudden  onset  may  result  from  a 
collection  of  wax  in  the  external  auditory  meatus, 
or  it  may  be  due  to  a  labyrinthine  cftusion.  In 
all  cases  of  sudden  deafness,  incjuiry  should  be 
made  as  to  the  previous  existence  of  defective 
hearing.  If  the  onset  is  very  gradual,  it  is 
often  difficult  for  the  patient  to  give  any  definite 
statement  as  to  the  exact  time  and  mode  of  its 
origin.  In  all  cases  coming  under  observation, 
an  examination  of  both  ears  should  be  made, 
though  the  patient  may  complain  of  only  one 
of  them.  Careful  testing  may  reveal  incipient 
mischief  where  none  was  suspected,  and  prog- 
nosis may  thereby  be  influenced.  The  more  fre- 
quent occurrence  of  the  exanthemata  in  children, 
and  the  greater  tendency  for  acute  inflannnatory 
processes  to  pass  from  the  naso-pharynx  to  the 
middle  ear,  render  that  organ  more  lialile  to 
inflammatory  attacks  in  the  young.  In  adult 
life,  on  the  other  hand,  the  chronic  catarrhal 
affections  of  the  tympanum  are  more  common, 
while  in  advancing  years  the  auditory  nerve 
tends  to  react  less  readily  to  sound  vibrations. 
Heredity  undoubtedly  plays  a  part  in  the  causa- 
tion of  some  forms  of  deafness,  thus  necessitating 
a  careful  inquiry  into  the  family  history  in  such 
cases.  The  presence  or  absence  of  certain  anom- 
alies in  hearing  should  be  inquired  into,  such  as 
hearing  better  in  a  noise  (paracusis  Willisii),  or 
double  hearing  (diphicusis).  The  patient  may 
complain  that  certain  sounds  produce  almost  a 
painful  impression,  ht/i>e7resthesia.  acoiistica,  but 
this  is  a  less  common  anomaly. 

(6)  Tinnitus  Aurivm  or  Siihjertive  Noises  in 
the  Ear. — Subjective  sensations  of  sound  are 
very  frequently  complained  of ;  these  sounds 
have  no  objective  cause  outside  the  body,  and 
they  YAvy  alike  in  their  character  and  their 
intensity.  It  should  be  borne  in  mind  that  the}' 
may  be  intra-aural  in  origin  and  due  to  changes 
of  tension  in  the  ear  itself  ;  again,  tliey  may  be 
reflex,  the  reflex  cause  being  found  in  a  diseased 
tooth,  or  possibly  excited  by  gastric  disturbance; 
lastly,  and  not  infrequently,  they  are  of  vascular 
origin,  and  may  be  clue  to  changes  in  the  condi- 
tion of  the  walls  of  the  blood-vessels,  as  in 
Bright's  disease,  to  changes  in  the  circulation  in 
heart  disease,  and  to  changes  in  the  quality  of 
the  blood  itself,  as  in  anasmia.  It  is  sufficient 
merely  to  indicate  these  points  here,  so  that  the 
attention  of  the  aurist  may  not  be  confined 


entirely  to  the  ear  itself  in  the  elucidation  and 
treatment  of  this  most  disagreeal)le  complaint. 

((•)  Pain. — Pain  is  a  marked  symptom  in 
acute  inflammations  of  the  external  and  middle 
ear ;  when  com])lained  of  in  association  with 
cln-onic  suppuration  of  the  latter  cavity  it  lie- 
comes  a  symptom  of  considerable  gravity.  It 
must  not  be  forgotten  that  pain  may  be  referred 
to  the  ear  in  association  with  carious  teeth ; 
objective  examination  of  the  ear  and  of  the  teeth 
will,  as  a  rule,  clear  up  this  point.  Pain  aggra- 
vated on  moving  the  jaw,  on  pressure  upon  the 
tragus,  or  on  pulling  the  auricle  suggests  the 
presence  of  a  meatal  inflammation  ;  on  the  other 
hand,  if  deep-seated,  intermittent  in  character, 
being  worse  at  night,  and  aggravated  by  blowing 
the  nose  and  coughing,  it  is  more  symptomatic 
of  an  acute  otitis  media.  When  pain  is  associ- 
ated with  discharge  from  the  ear,  attention 
should  be  paid  to  the  condition  of  the  mastoid 
process,  and  its  presence  may  be  elicited  by 
careful  pressure  upon  the  bone. 

{d)  Vertigo  or  Giddiness. — This  symptom  may 
be  sudden  and  severe,  as  in  the^typical  Meniere's 
disease  of  the  labyrinth,  or  it  may  be  very  slight 
in  character.  Anything  which  will  alter  the 
tension  of  the  lal)yrinthine  fluid  may  cause  some 
degree  of  vertigo  ;  hence  the  j^ressure  of  wax 
upon  the  tympanic  membrane,  an  indrawn  con- 
dition of  the  memlH-ane,  or  the  presence  of  fluid 
in  the  tympanic  cavity  may  exert  sufficient 
pressure  through  the  chain  of  ossicles  upon  the 
fenestra  ovalis  as  to  increase  the  tension  of  that 
fluid.  Giddiness  preceded  by  nausea  may  be 
due  to  gastric  distiu-1  lances  ;  giddiness  followed 
by  nausea  suggests,  on  the  contrary,  its  otitic 
origin. 

((')  Discharge  from  the  Ear. — Discharge  from 
the  ear  varies  in  its  character  ;  it  may  lie  thin 
and  serous,  often  containing  fl;dves  of  epithelium, 
as  in  the  eczematous  conditions  of  the  meatus  ; 
it  may  lie  muco-purulent  and  stringy,  or  pin-u- 
lent  and  thick  ;  sometimes  it  is  tinged  with 
blood,  an  appearance  which  sliould  always  sug- 
gest the  iiresence  of  granulations  or  polypi.  Dis- 
ciiarge  from  the  ear  may  be  meatal  in  origin,  as 
in  eczema  or  in  acute  inflammatory  conditions, 
l)ut  as  a  rule  its  soin-ce  lies  in  the  middle  eai", 
and  it  drains  throuiih  a  perforation  in  the  tym- 
panic membrane.  It  may  be  extremely  offensive 
in  character,  and  in  every  case  of  aural  discharge 
the  examiner  should  make  it  a  routine  practice 
to  smell  the  speculum  on  its  withdi'awal.  The 
fcetor  which  so  frequently  accompanies  a  chronic 
middle  ear  suppuration  is  patliognomonic  of  that 
condition.  The  patient's  statement  as  to  the 
cessation  of  an  aural  discharge  should  never  be 
accepted  until  a  careful  examination  of  the  ear 
has  been  made.  If  tlic  examiner  should  fail  to 
satisfy  himself  of  its  presence  by  mere  inspection 
through  the  speculum,  he  shoidd  not  fail  to 
introduce  into  the  bottom  of  the  external  meatus 
a  wick  of  absorbent  wool,  and  on  its  withdrawal 
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examine  it  closely  for  any  indication  of  moisture 
or  foetor. 

3.  Investigation  of  the  Function  op  Hear- 
ing.— We  have  already  indicated  in  the  anatomi- 
cal sketch  of  the  ear  that  impairment  of  hearing- 
may  be  clue  to  causes'  existing  in  the  soimd- 
conducting  or  sound-perceiving  apparatus,  or  in 
both.  While  an  objective  examination  of  the 
ear  will  assist  in  determining  the  site  (and 
nature)  of  the  lesion  in  the  former,  the  possible 
existence  of  a  labyrinthine  affection  can  only  be 
accurately  judged  by  carefully  testing  the  hear- 
ing function.  Hence  such  tests  serve  the  double 
jjurpose  of  estimating  not  only  the  degree  of 
deafness  that  may  be  present,  but  also  of  local- 
ising the  seat  of  its  origin. 

Sound  sensations  may  reach  the  auditory 
nerve  terminations  through  two  channels,  the 
external  auditory  meatus  and  chain  of  ossicles, 
■i.e.  by  air -conduction,  and  through  the  bones 
of  the  skull,  i.e.  by  bone-conduction.  Certain 
simple  methods  are  employed  for  testing  audi- 
tion through  both  these  channels  ;  these  are 
the  watch,  the  voice,  and  the  tuning-fork. 
While  carrying  out  this  part  of  the  examination 
care  must  be  taken  to  eliminate  every  source  of 
error,  if  reliable  observations  are  to  be  made. 
It  is  very  necessary  that  the  diff'erent  tests  be 
applied  before  any  treatment  is  carried  out,  and 
that  the  results  obtained  by  these  tests  be  at 
once  carefully  noted  in  writing ;  the  date  of  the 
first  as  well  as  of  later  examinations  should  be 
registered,  and  the  surroimding  conditions  on 
subsequent  occasions  should  be  as  nearly  as 
possible  similar  to  those  which  existed  in  the 
first  instance.  The  same  test  apparatus  shoidd 
be  again  employed.  In  every  case  the  hearing 
power  of  both  ears  should  be  ascertained, 
although  the  patient  may  only  complain  of 
deafness  in  one  of  them. 

Before  pi-oceeding  to  apply  the  various  tests 
it  is  advisable  to  introduce  the  speculum  and 
ascertain  whether  any  obstruction  exists  in  the 
external  auditory  meatus  of  the  nature  of  wax, 
etc.,  so  that  a  needless  repetition  of  the  tests 
may  be  avoided  by  a  preliminary  removal  of  the 
obstruction. 

(a)  The  Watch  Test. — The  distance  at  which 
the  tick  of  any  given  watch  is  heard  by  the 
normal  ear  is  previously  ascertained  by  ex- 
periment upon  a  number  of  healthy  ears,  so 
that  a  definite  standard  for  comparison  is  thus 
provided.  This  distance  may  be  recorded  in 
inches. 

Method. — The  patient  is  placed  with  one  ear 
directed  towards  the  examiner,  while  the  other 
is  closed  by  the  introduction  of  a  finger.  The 
eyes  may  with  advantage  be  closed,  a  pre- 
caution which  is  especially  necessary  in  the  case 
of  children.  The  examiner,  holding  a  yard 
measure  in  one  hand,  gradually  brings  the 
watch  towards  the  ear  under  examination  from 
a  point  outside  the  range  at  which  the  tick  is 


perceived  by  a  normal  ear.  Care  should  be 
taken  that  the  watch  does  not  touch  the  foot- 
rule  if  the  latter  is  in  contact  Avith  the  bones  of 
the  head.  The  patient  is  directed  to  state 
at  once  when  the  tick  becomes  audible  ;  after 
two  or  three  control  experiments  have  been 
made,  the  distance  is  noted  and  the  measure- 
ment registered  in  inches.  This  may  be  ex- 
pressed in  terms  of  a  fraction,  whose  denominator 
represents  the  normal  hearing  distance  of  the 
watch,  e.g.  30  inches,  while  the  numerator 
expresses  the  distance  in  any  given  case,  e.g. 
5  ;  i.e.  -^fy.  If  the  watch  be  heard  only  on 
contact  or  on  pressure  upon  the  skull,  it  may 
be  expressed  as  -g''^,  while  if  the  tick  is  not 
perceived  at  all,  it  may  be  registered  as 
The  same  procedure  is  then  carried  out  with 
the  other  ear. 

(b)  The  Voice  Test.  ■ —  In  estimating  the 
hearing  distance  by  means  of  the  human  voice, 
the  whisper  and  the  ordinary  conversational 
voice  are  employed  ;  these  may  be  variously 
modified,  so  that  low  and  loud  whisper,  low, 
ordinary  conversational,  and  raised  voice  may 
be  used  as  the  examiner  sees  fit.  The  result  is 
recorded  in  feet. 

Method. — The  patient  remains  seated  side- 
ways as  before,  it  being  A'ery  necessary  that  the 
movements  of  the  examiner's  lips  should  not  be 
observed  ;  the  ear  of  the  opposite  side  is  again 
closed  with  the  finger.  The  observer  retires 
across  the  room,  having  directed  the  patient  to 
repeat  at  once  the  words  which  he  succeeds  in 
hearing.  If  he  should  fail  to  hear  anything  at 
this  distance,  the  examiner  gradually  approaches 
until  he  comes  within  hearing  distance.  This 
is  carried  out  both  with  the  whispering  and 
with  the  ordinary  conversational  voice.  The 
other  ear  is  then  examined  and  the  results  are 
again  registered  in  feet.  With  regard  to  the 
words  used  for  this  purpose,  it  is  perhaps 
advisable  to  employ  single  words,  the  patient 
in  each  instance  repeating  them  when  heard. 
When  sentences  are  spoken  or  questions  asked, 
the  perception  of  one  or  two  words  only  may 
give  the  key  to  the  whole,  and  in  this  way  a 
guess  may  prove  correct  and  a  false  estimate 
be  thus  obtained.  The  numerals  supply  suit- 
able syllables  if  too  much  repetition  be  avoided. 
The  necessity  of  maintaining  a  imiform  pitch 
in  the  use  both  of  the  whispering  and  of  the 
speaking  voice  is  evident,  and  facility  in  acquiring 
this  will  be  obtained  by  practice. 

Hearing  Tests  in  Children. — In  children  it 
is  often  difficult,  and  in  the  very  young  even 
impossible,  to  obtain  satisfactory  answers  either 
to  the  watch  or  voice  tests.  In  the  majority  of 
cases  the  former  is  quite  unreliable.  It  may 
sometimes  suit  all  practical  purposes  to  ask  a 
few  simple  questions  in  ordinary  tones  and  note 
whether  they  are  responded  to.  On  the  other 
hand,  it  may  be  necessary  to  instruct  the 
parents  as  to  what  is  wanted,  so  that  they  may 
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examine  the  child  at  horne  in  the  absence  of 
any  stranger.  In  the  case  of  very  deaf  children, 
for  the  p\irpose  of  ascertaining  whether  any 
sound  perception  exists  at  all,  such  tests  as 
clapping  of  the  hands,  the  ringing  of  a  bell, 
and  blowing  of  a  whistle  may  be  employed. 
The  source  of  such  sounds  must  not  be  observed 
by  the  child,  whose  attention  should  be  engaged, 
and  whose  expression  should  be  watched  by  the 
|)arent  or  attendant.  At  the  same  time  no 
current  of  air  produced  by  these  acts  should 
fall  upon  the  patient's  liead  or  face,  nor  must 
any  mechanical  vibration  reach  him,  as  a  source 
of  fallacy  is  thus  introduced. 

(c)  The  Tuninfi-Fork. — It  is  xnmecessary  to 
enter  fully  into  a  consideration  of  the  tuning- 
fork  tests,  as  a  detailed  description  has  already 
been  given  under  "Auditory  Nerve  and  Laby- 
rinth," vol.  i.  p.  327.  It  will  suffice  here  to 
briefly  recapitulate  the  different  points.  The 
vibrations  of  a  tuning-fork  are  condvicted  to 
the  nerve -endings  in  the  labyrinth,  through 
the  external  auditory  meatus  and  chain  of 
ossicles,  and  also  through  the  cranial  bones. 
The  former  is  spoken  of  as  "air-conduction," 
the  latter  as  "  bone-condtiction  "  of  timing-fork 
vibrations.  In  a  normal  ear  these  vibrations 
are  somewhat  better  heard  by  air-conduction. 
If  in  a  deaf  person  the  vibrations  of  a  tuning- 
fork  are  perceived  more  loudly  when  the  fork 
is  applied  to  the  skull  than  when  it  is  held  in 
front  of  the  ear,  "  obstructive  deafness "  or  a 
lesion  in  the  sound-conducting  apparatus  is 
indicated  ;  in  other  words,  there  is  "  increased 
bone-conduction."  On  the  other  hand,  if  the 
vibrations  are  better  heard  in  the  deaf  ear  Avhen 
the  fork  is  held  in  front  of  the  meatus,  "  nerve 
deafness"  is  indicated,  i.e.  there  is  "diminished 
bone-conduction."  These  facts  may  be  more 
briefly  expressed  as  bone-conduction  +  (BC>  AC) 
or  lione-conduction  -  (AC>BC)  (Weber's  test). 
In  a  normal  ear  when  a  vibrating  tuning-fork 
is  placed  on  the  mastoid  process  and  kept  in 
contact  until  the  sounds  are  no  longer  heard, 
they  again  become  audible  when  the  fork  is 
held  opposite  the  meatus  (Rinne's  test  positive). 
If  in  a  deaf  ear  the  tuning-fork,  after  ceasing  to 
be  heard  on  the  mastoid,  lie  held  opposite  the 
meatus  and  is  not  again  iieard,  Rinne  is  nega- 
tive, and  a  lesion  in  the  somid-conducting 
apparatus  is  indicated.  On  the  other  hand,  if  in 
a.  deaf  car  the  tuning-fork  vibrations  are  again 
heard  in  front  of  the  meatus,  Rinne  is  positive, 
and  a  lesion  of  the  soimd-perceiving  apparatus 
is  indicated.  These  facts  may  be  more  briefly 
expressed  as  Rinne  -  and  Rinne  4- .  (iardiner 
Browne's  and  Schwabach's  tests  may  l}e  useful 
as  supplementary  tests. 

Other  Tests  occasionalhj  employed. — Gardiner 
Browne's. — In  the  normal,  if  the  base  of  a 
medium  vibrating  tuning-fork  is  held  on  the 
mastoid  process,  it  ceases  to  be  heard  at  the 
same  time  that  a  trained  finger  and  thumb 


cease  to  feel  the  vibrations.  In  middle  ear 
disease  the  patient  will  hear  the  sound  some 
time  after  the  observer  has  ceased  to  feel  the 
vibrations.  In  internal  ear  affections  the  patient 
ceases  to  hear  the  fork  some  seconds  before  the 
vibrations  have  ceased  to  be  felt. 

Schwabach's. — In  using  this  test  the  observer 
compares  his  own  bone-conduction,  which  must 
be  normal,  with  that  of  the  patient.  If  the 
vibrating  tmiing-fork  placed  on  the  mastoid 
process  of  the  patient  has  ceased  to  be  heard 
by  him,  but  is  still  heard  when  placed  on  the 
mastoid  process  of  the  observer,  labyrinthine 
disease  is  indicated  ;  on  the  other  hand,  if  the 
patient  hears  the  fork  after  the  observer  has 
ceased  to  do  so,  the  existence  of  middle  or 
external  ear  disease  is  suo-gested. 

Tests  for  Range  of  Tone  Hearimj  in  Lahjp-iutli- 
ine  Disease.— In  addition  to  those  facts  already 
elicited  by  the  use  of  the  tuning-fork,  further 
information  can  be  obtained  by  testing  the 
appreciation  of  the  ear  for  sounds  of  different 
pitch.  It  is  generally  admitted  that  when  the 
impairment  of  hearing  is  most  marked  for  high 
notes  —  the  low  tones  being  relatively  well 
heard  —  the  labyrinth  and  sound -perceiving 
apparatus  is  at  fault.  On  the  other  hand, 
when  the  impairment  of  liearing  is  most  marked 
for  low  notes — the  high  tones  being  relatively 
well  heard — the  lesion  is  probably  to  be  fomid 
in  the  sound-conducting  apparatus.  For  this 
purpose  a  series  of  tuning-forks  of  varying  pitch 
may  be  used,  or  one  fork  provided  with  metal 
clamps,  which  may  be  moved  up  and  down  the 
limbs,  the  deeper  tones  being  produced  when 
the  clamps  are  fixed  towards  the  free  ends  of 
the  fork  and  vice  versa.  By  the  use  of  Galton's 
whistle,  similar  variations  in  pitch  are  obtained  ; 
care  should  be  taken  that  the  patient  does  not 
confuse  the  blowing  sound  produced  by  the 
whistle  with  the  true  whistling  note.  In  the 
absence  of  such  instruments  as  these,  an  attempt 
may  be  made  to  form  some  estimate  of  the 
relative  power  of  appreciating  high  and  low 
tones  by  the  use  of  letters  of  different  pitch. 
According  to  Wolfe,  R  represents  a  sound  of 
very  low  pitch  ;  S,  on  the  other  hand,  is  of  high 
pitch.  In  internal  ear  deafness  the  voice  may 
be  heard  relatively  more  distinctly  than  the 
higher  note  of  the  watch  tick.  Various  musical 
instruments  may  also  be  used  for  testing  gaps 
in  the  range  of  hearing. 

Simulated  Deafness. — Various  devices  are 
emj-ikn'cd  for  the  detection  of  feigned  deafness. 
If  the  hearing  in  the  affected  ear  is  said  to  be 
■iinimired,  the  patient  should  be  carefully  tested 
when  blindfold.  If  total  deafness,  on  the  other 
hand,  be  feigned  in  one  ear,  the  ear  pieces  of  a 
liinam-al  stethoscope  should  be  introduced  into 
the  patient's  ears,  the  end  inserted  into  the  ear 
in  which  hearing  is  said  to  be  present  having 
been  previously  plugged  with  a  piece  of  wood. 
If  the  patient  repeats  words  which  are  whispered 
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into  the  cup-shaped  end  of  the  stethoscope, 
the  true  nature  of  the  condition  becomes 
evident.  Valuable  information  may  be  obtained 
by  the  use  of  the  tuning-foi'k  if  the  patient  is 
ignorant  of  the  true  results  of  the  different  tests. 
When  complete  bilateral  deafness  is  feigned,  the 
diagnosis  becomes  moi'e  difficult,  and  it  may 
be  necessary  to  adopt  the  ruse  of  attempting  to 
awaken  the  malingerer  from  sleep. 

4.  Objective  Examination  of  the  Ear. — 
Before  pi'oceeding  to  examine  the  deeper  parts 
of  the  external  auditory  meatus  and  the  tym- 
panic membrane,  the  surgeon  should  make  a 
simple  inspection  of  the  auricle  and  adjacent 
parts,  because  much  useful  information  may  be 
obtained  by  a  preliminary  examination  of  this 
kind.  The  patient's  features  may  present  the 
character  so  frequently  spoken  of  as  the  "ade- 
noid facies,"  the  result  of  nasal  obstruction  ;  or 
the  existence  of  facial  paralysis  may  be  detected 
on  one  or  both  sides.  Enlargement  of  the 
glands  in  front  of,  below,  or  behind  the  auricle 
should  be  noted  and  their  condition  more 
exactly  determined  by  careful  palpation.  In 
children  an  otorrhoea  associated  with  enlarged 
lymphatic  glands  and  facial  paralysis  sti'ongly 
suggests  the  tubercular  nature  of  the  affection. 
If  there  is  any  undue  prominence  of  the  auricle 
the  cause  should  be  investigated.  Redness  of 
the  skin,  ojdema  and  swelling  over  the  mastoid 
process,  and  the  presence  of  a  sinus  or  cicatrix 
in  the  same  region  should  not  be  overlooked, 
and  the  significance  of  such  signs  must  be  duly 
estimated.  Malformations  of  the  auricle  and 
tumours  may  present  themselves,  while  eczema 
confined  to  the  pinna  or  in  association  with  a 
like  condition  of  the  auditory  meatus  may  be 
readily  detected  on  inspection.  It  must  not  be 
forgotten  that  with  suitable  illumination  the 
outer  portion  of  the  meatus  can  be  examined 
without  the  introduction  of  the  speculum. 
Such  an  examination,  aided  by  pulling  the 
auricle  upwards  and  backwards  and  by  gently 
drawing  the  tragus  forwards,  should  be  carried 
out  as  a  routine  practice.  In  this  way  the 
patient  may  be  saved  needless  pain  or  dis- 
comfort, such  as  might  be  caused  by  the  in- 
sertion of  the  speculum  into  an  inflamed 
meatus  ;  at  the  same  time  boils,  eczema,  pus, 
and  even  the  presence  of  a  polypus  or  plug  of 
wax  can  be  in  this  way  readily  detected. 

Examination  with  the  Aid  of  the  Aural 
Speculum. — Source  of  Light. — Good  illumination 
is  essential  for  a  pi'oper  examination  of  the 
ear.  The  deeper  parts  of  the  external  auditory 
meatus  and  the  tympanic  membrane  are  most 
satisfactorily  examined  by  reflected  light,  i.e.  by 
the  indirect  method.  The  source  of  the  light 
will  vary  according  to  circumstances  ;  if  bright 
daylight  can  be  obtained,  no  better  source  of 
illumination  need  be  wished  for.  The  actual 
rays  of  the  sun  may  prove  somewhat  trying  to 
the  observer's  eye,  and  care  must  be  taken  to 


prevent  the  rays  falling  directly  into  the  ear 
from  a  concave  reflector,  otherwise  the  parts 
may  be  burnt.  Of  the  artificial  sources  of 
light,  mention  may  be  made  of  the  Welsbach 
incandescent  gas  from  an  argand  burner,  the 
electric  and  oxyhydrogen  light.  A  simple  oil 
lamp  or  candle  may  prove  quite  satisfactory  in 
default  of  any  other  means. 

The  Reflector. — The  small  aural  reflector  in 
common  use  has  a  diameter  of  about  three 
inches  and  a  focal  distance  of  five  inches,  and  is 
perforated  with  a  small  central  aperture.  It 
should  not  only  be  provided  with  a  handle,  but 
should  be  capable  of  being  easily  adapted  to  a 
forehead  band  or  spectacle  frame,  so  as  thus 
to  leave  both  hands  of  the  examiner  free  if 
necessary. 

The  Aural  Sixcuhim. — Numerous  forms  of 
speciila  have  been  introduced,  and  it  would  be 
useless  to  enumerate  the  varieties  here.  The 
operator  soon  accustoms  himself  to  the  use  of 
one  form,  which  he  learns  to  regard  as  superior 
to  any  other.  Only  the  simple  tubular 
speculum  should  be  employed.  A  dilating 
speculum  for  the  ear  has  no  advantages,  and 
only  causes  the  patient  pain  and  discomfort. 
A  set  of  specula  consists  of  four ;  the  silver 
instruments  have  this  advantage,  that  they  can 
be  boiled  ;  vulcanite  specula  are  useful  when 
caustics  are  applied  to  the  ear. 

(a)  Technique  of  the  Examination. — A  satis- 
factory examination  of  the  deeper  parts  of  the 
ear  depends  largely  upon  good  illumination  and 
correct  manipulation  of  the  pinna  and  speculum. 
The  patient  is  seated  with  the  ear  to  be 
examined  turned  away  from  the  source  of  light, 
his  head  being  slightly  inclined  towards  the 
opposite  shoulder.  The  surgeon,  sitting  or 
standing,  holds  the  reflector  lightly  in  one 
hand,  in  the  right  hand  for  the  right  ear,  in 
the  left  hand  for  the  left,  placing  the  upper 
margin  against  his  forehead,  and  tilting  it  to 
the  angle  requii-ed  for  throwing  the  best  pos- 
sible light  upon  the  parts.  His  eye,  the  right 
or  left  as  the  case  may  be,  must  be  placed 
directly  behind  the  central  aperture  of  the 
mirror.  A  medium-sized  speculum,  held  by  its 
margin  between  the  index  finger  and  thumb  of 
the  other  hand,  is  now  gently  inserted  into  the 
cartilaginous  meatus,  and  at  the  same  time  the 
upper  part  of  the  pinna  is  grasped  between  the 
middle  and  ring  fingers  of  the  same  hand  and 
pulled  upwards  and  backwards,  thus  rendering 
the  canal  as  straight  as  possible.  The  speculum 
can  now  be  insinuated  a  little  farther,  slight 
rotation  assisting  the  movement,  due  care,  how- 
ever, being  taken  that  it  is  not  inserted  as  far 
as  the  bony  meatus.  As  a  complete  view  of  the 
whole  tympanic  membrane  is  not  always  ob- 
tained in  one  field,  the  outer  end  of  the  speculum 
should  be  moved  backwards,  forwards,  upwards, 
and  downwards,  so  that  the  various  areas  may 
be  brought  into  view.    The  patient  is  then 
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turned  roinid  and  the  other  ear  is  examined  in 
a  simihxr  manner.  In  every  case  both  ears 
should  be  inspected,  although  only  one  may  be 
complained  of.  Certain  preliminary  difficulties 
present  tliemselves,  but  a  little  practice  soon 
enables  the  observer  to  obtain  the  maximum 
amount  of  light,  to  inspect  the  parts  through 
the  central  aperture  of  the  mirror,  and  to 
straighten  the  auditory  meatus  by  pulling  the 
pinna  sufficiently  upwards  and  backwards. 
Should  wax  or  other  cause  of  obstruction  in- 
terfere with  the  examination  of  the  deeper 
parts,  the  ear  should  be  sj'ringed.  If  the  canal 
is  ;too  narrow  to  admit  of  the  insertion  of  a 
medium-sized  speculum,  a  smaller  one  may  be 
substituted,  V)ut  the  routine  use  of  small 
specula  should  be  avoided,  as  the  field  is  thus 
curtailed  and  the  amount  of  light  considei'ably 
reduced.  If  it  is  thought  desirable  to  remove 
a  piece  of  wax  or  epithelial  flakes  with  the  ear 
forceps,  or  should  it  be  necessary  to  use  the 
probe,  the  reflector  must  be  attached  to  the 
forehead  band  or  spectacle  frame,  so  that  the 
left  hand  becomes  free  to  manipulate  the 
speculum  and  pinna,  while  the  forceps  or  probe 
is  held  in  the  right.  Occasionally  a  reflex 
cough  is  induced  l)y  the  insertion  of  the 
speculum  into  the  meatus. 

(li)  The  Tyiu'panic  Memhmne. — The  tympanic 
membrane  (^niemhTana  tympani)  or  drumhead  is 
of  a  l)luish-grey  colour  with  a  somewhat  polished 
surface,  presenting  a  distinct  contrast  both  in 
colour  and  appai'ently  in  consistence  to  the 
white  skin  lining  the  deeper  part  of  the  external 
meatus.  Concave  as  a  whole,  on  its  outer  or 
meatal  surface  it  occupies  an  oblique  plane,  so 
that  the  sujjerior  and  posterior  parts  lie  nearer 
the  ob.server's  eye  than  tiie  anterior  and  inferior. 
The  handle  of  the  malleus  (mamibriiim  mallei) 
is  visible  on  the  outer  surface  of  the  membrane 
whitish-yellow  colour 
traversing  the  mem- 
1  irane  from  above  down- 
wards and  backwards 


to  a  point  a  little  below 
the  centre.  At  the 
upperend  of  the  handle 
there  is  a  distinct  white 
knob-like  projection. 

Outer  aspect  of  right  tympanic    the  skort  process  of  the 
membrane,  double  the  natural         n  rni  i 

size,  u,  Short  process;  h,  malleus.  ihe  lower 
raiddieofmanubrium;  r,  umbo;  enci  qu  the  other  hand, 

((,  cone  of  liglit ;  c,  nienibraiia  ' 

tiaccida ;  /,  posterior  fold  ;  g,  forms  a  slight  CXpau- 

long  process  of  incus  shining  •         nftpn  di^tinctlv 

through  the  membrane  (Barr).  Olten^  UlsaULtiy 

visible,  which  is  situ- 
ated at  the  umbo  or  point  of  greatest  concavity  of 
the  membrane.  Passing  downwards  and  forwards 
from  the  umbo  towards  the  circumference  of  the 
drumhead  may  be  seen  the  triangular  bright  spot 
ovconeo  f  lii/ht,  with  its  base  towards  the  periphery. 
This  triangle  of  light  often  forms  a  conspicuous 
landmark  in  tiie  field  of  vision,  but  it  is  subject 
to  considerable  alterations  both  in  shape  and 


slender  ridge  of 


size  even  on  healtiiy  membranes  ;  as  it  is  pro- 
duced by  the  reflection  of  the  rays  of  light  from 
that  part,  and  as  its  shape  is  dependent  upon 
the  plane  of  obliquity  of  the  membrane,  very 
slight  changes  may  influence  its  shape  and  size. 
If  the  examination  be  now  directed  above  the 
short  process  of  the  malleus,  Slirapnell's  mem- 
brane {inemhrana  flaccida)  comes  into  view, 
diflering  structurally  from  the  rest  of  the  mem- 
brane in  that  the  middle  fibrous  layer  is  absent. 
An  anatomical  perforation  may  exist  in  this 
area.  Passing  forwards  and  backwards  from 
the  short  process  of  the  malleus  to  the  periphery 
are  seen  two  elevations  or  folds  of  membrane, 
the  anterior  and  jMstevior  folds.  They  are 
caused  by  the  projection  of  the  short  process, 
and  with  it  constitute  the  lower  limit  of  Shrap- 
nell's  membrane.  Sometimes  in  normal  condi- 
tions the  long  process  of  the  incus  may  be  seen 
through  the  membrane  behind  the  handle  of 
the  malleus,  and  running  more  or  less  parallel 
to  it.  If  the  membrane  be  very  transparent  or 
atrophied,  other  intra-tympanic  structures  may 
become  visible,  such  as  the  incus-stapes  joint, 
and  even  the  chorda  tympani  nerve.  For 
descriptive  purposes  the  membrane  may  be 
subdivided  as  follows  : — A  primary  division  into 
two  by  an  imaginary  line  prolonging  the  handle 
of  the  malleus  downwards  to  the  jjeriphery  and 
forming  a  larger  posterior  and  a  smaller  anterior 
segment ;  the  subdivision  of  each  of  these 
segments  again  by  a  line  bisecting  the  former 
one,  so  that  four  divisions  result,  an  anterior 
superior,  anterior  inferior,  posterior  superior, 
and  posterior  inferior  quadrant.  The  various 
lesions  may  be  located  and  described  as  existing 
in  one  or  more  of  these  areas. 

The  mobility  of  the  tympanic  membrane  should 
be  tested.  This  may  be  done  in  one  or  more  of 
the  following  ways :  —  {a)  By  inflation  of  air 
thi'ough  the  Eustachian  tube  by  the  method  of 
Valsalva,  {b)  by  inflation  by  Politzer's  method 
or  by  means  of  tiie  Eustachian  catheter,  and 
(c)  by  the  use  of  Siegle's  speculum.  Inflation 
of  the  tympanum  will  be  described  presently ; 
it  is  only  necessary  to  say  here  that  the 
tympanic  membrane  nuist  l;)e  carefully  observed 
tln-ough  the  speculum  during  the  process  of 
inflation,  and  the  presence  or  absence  of  move- 
ment noted.  Should  Politzer's  method  or  the 
Eustachian  catheter  be  used,  an  assistant  is 
required  to  carry  out  the  inflation. 

Siegle's  pneumatic  speculum  somewhat  re- 
sembles a  large  ear  speculum,  but  its  expanded 
end  is  covered  with  a  piece  of  glass  placed 
obliquely,  while  to  an  aperture  in  one  side  of  it 
there  is  attached  a  tube  and  indiarul)ber  ball. 
The  narrow  extremity  of  tiiis  speculum  must 
be  made  to  accurately  fit  the  external  auditory 
meatus  so  that  the  latter  along  with  the 
siDeculum  forms  an  air-tight  cavity.  The 
examiner  with  the  reflector  on  his  forehead 
observes  the  tympanic   membrane,   while  he 
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alternately  compresses  and  relaxes  the  india- 
riibher  ball ;  this  compression  and  exhaustion 
of  the  air  column  in  the  meatus  causes  the 
different  mobile  parts  of  the  membrane  to 
move.  By  careful  observation  the  actual  move- 
ments of  the  tympanic  membrane  may  be  seen, 
or  a  change  in  its  position  may  be  indicated  by 
the  appearance  in  one  or  more  situations  of 
bright  reflecting  spots.  If  the  membrane  moves 
outwards  on  inflation,  but  almost  at  once  sinks 
back  again,  although  the  patient  has  not 
swallowed,  it  is  probable  that  adhesions  exist 
between  it  and  the  inner  wall  of  the  tympanum. 

Pathological  Conditions  of  the  Tymjjanic  Mem- 
hrane. —  Variations  in  Colour. — The  tympanic 
membrane  may  vary  to  some  extent  in  its 
colour,  polish,  and  transparency  consistently 
with  a  normal  standard  of  hearing,  the  appear- 
ances being  slightly  modified  by  the  intra- 
tympanic  structures  which  may  be  seen  through 
it.  Behind  the  umbo  a  whitish  area  may  be 
due  to  the  promontory  on  the  inner  wall  of  the 
tympanum,  while  behind  the  handle  of  the 
malleus  the  long  process  of  the  incus  or  the 
incus  -  stapes  joint  may  be  visible  through 
the  membrane  as  gi'eyish-white  structures ;  in 
the  posterior  inferior  quadrant  a  dai-k  area  may 
signify  the  niche  leading  to  the  fenestra  rotunda. 
In  the  more  advanced  years  of  life  there  is  a 
tendency  for  the  membrane  to  become  whiter 
and  less  polished.  Such  normal  conditions, 
however,  may  be  exaggerated  and  have  a  patho- 
logical significance.  Thus  in  general  atrophy  of 
the  membrane,  the  incus,  stapes,  and  promontory 
may  become  very  appai'ent.  If  circumscribed 
atrophic  patches  exist,  they  appear  as  dark 
transparent  areas  which  are  not  distinctly 
demarcated  from  the  surrounding  membrane  ; 
on  inflation,  or  when  seen  through  Siegle's 
speculum,  the  atrophic  areas  show  great  mobility, 
and  may  bulge  freely  into  the  meatus.  A 
cicatrix,  the  evidence  of  a  healed  perforation, 
usually  presents  itself  as  a  dark  transparent 
area,  often  difiicult  to  distinguish  from  a  patch 
of  atrophy,  but  it  is  more  sharply  defined  from 
the  surrounding  healthy  membrane  than  is  tlie 
atrophied  portion.  Owing  to  the  transparency 
of  the  cicatrix,  it  may  only  be  possible  to 
dift'erentiate  it  from  a  perforation  by  observing 
the  result  of  rarefaction  of  the  air  in  the  meatus 
with  Siegle's  speculum  ;  if  a  cicatrix  be  present, 
it  will  be  seen  to  move  outwards  when  the 
indiarubber  ball  is  relaxed  ;  in  the  case  of  the 
perforation  no  movement  is  observed.  Thicken- 
ing of  the  membrane  varying  in  degree  and 
extent  may  show  itself  in  the  form  of  opaque 
patches,  or  the  whole  membrane  may  be  more 
or  less  white  and  without  its  natural  polish. 
Calcareous  deposits  may  form  in  its  layers  and 
be  evident  as  white  chalky  areas,  sometimes  of 
a  crescentic  shape.  If  touched  with  the  probe 
their  calcareous  nature  is  at  once  demonstrated. 
The  inflamed  membrane  presents  different  appear- 


ances, according  to  the  degree  and  stage  of  the 
inflannnatory  process.  The  congestion  may  be 
limited  to  the  vessels  about  the  handle  of  the 
malleus  and  its  short  process,  or  they  may  be 
seen  radiating  outwards  across  the  membrane 
as  a  number  of  irregular  pink  lines.  On  the 
other  hand,  the  whole  membrane  and  the  deeper 
part  of  the  osseous  meatus  may  present  the 
appearance  of  deeply  inflamed  skin.  The 
presence  of  fluid  in  the  tympanum  may  be  in- 
dicated by  a  yellow  appearance  of  the  lower 
part  of  the  membrane,  the  discoloration  behig 
bounded  above  by  a  dark  line  stretching  across 
the  drumhead.  The  membrane  may  be  bulged 
outwards  into  the  meatus  either  in  whole  or 
part  by  exudation  behind  it,  so  that  it  occupies 
a  plane  nearer  to  the  observer's  eye  than 
that  which  the  normal  membrane  has.  It  is 
important  to  learn  to  appreciate  these  altera- 
tions \\\  the  plane  of  the  tympanic  membrane. 
The  indrawn  membrane  so  frequently  met  with 
is  characterised  by  the  prominence  of  the  short 
process  of  the  malleus  and  of  the  anterior  and 
posterior  folds ;  the  handle  of  the  malleus  is 
drawn  backwards  and  inwards  to  a  varying 
degree  so  that  it  becomes  foreshortened,  and  in 
some  cases  assumes  an  almost  horizontal  position ; 
the  cone  of  light  may  entirely  disappear  or  be 
visible  merely  as  one  or  more  small  reflecting 
spots  of  light.  The  membrane  as  a  whole  lies 
on  a  deeper  plane  than  normal,  and  presents  a 
more  distinctly  concave  appearance.  A  perfora- 
tion may  be  present  in  the  tympanic  membrane  ; 
as  a  rule  it  is  single,  but  sometimes  more  than 
one  exists ;  they  vary  in  size  from  a  small  pin 
head  to  a  complete  destruction  of  the  whole 
membrane.  A  portion  of,  or  nearly  the  whole 
of,  the  inner  wall  of  the  tympanum  may  be 
visible  through  the  perforation,  and  experience 
will  lead  the  observer  to  appreciate  the  dis- 
tinction between  the  plane  of  the  membrane 
and  the  deeper  plane  of  the  inner  wall ;  in  these 
cases  fiirther  assistance  in  diagnosis  may  be 
derived  from  the  use  of  the  probe,  the  hard 
consistence  of  the  bony  wall  forming  a  distinct 
contrast  to  the  more  yielding  nature  of  the 
membrane  itself.  The  diagnosis  of  a  perforation 
associated  with  fluid  in  the  tympanum  may  be 
further  assisted  by  inspecting  the  ear  during  in- 
flation, when  bubbles  of  air  mixed  with  secretion 
may  be  observed.  When  the  perforation  is  very 
minute  it  may  be  impossible  to  see  it,  but  one 
sign  which  is  almost  pathognomonic  of  the  con- 
dition is  the  presence  of  one  or  perhaps  more 
pulsating  spots  of  light,  distinctly  visible  on 
inspection.  The  secretion  in  contact  with  the 
inflamed  mucous  lining  of  the  tympanic  cavity 
rises  and  falls  with  every  heart-beat ;  it  is  very 
doubtful  if  this  phenomenon  be  visible  to  the  eye 
when  the  membrane  is  intact.  Granulations 
may  be  recognised  as  red  fleshy  masses  varying 
in  size  ;  they  are  of  soft  consistence  and  readily 
bleed  when  touched  ;  when  large  they  constitute 
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aural  polypi,  recognised  by  their  closer  proximity 
to  the  speculum,  their  mobility,  and  the  fact 
that  the  probe  may  be  passed  round  them.  In 
all  cases  of  suspected  perforation  the  precaution 
should  be  taken  of  smelling  the  speculum  ;  the 
presence  of  a  foetid  odoiu',  so  significant  of 
chronic  middle  ear  suppuration,  and  therefore  of 
an  existing  perforation,  is  a  valuable  diagnostic 
aid.  In  these  cases  another  speculum  should  be 
employed  for  the  examination  of  the  opposite 
ear,  otherwise  there  is  room  for  a  possible  fallacy 
in  the  second  instance. 

5.  Examination  of  the  Nose,  Naso-Pharynx, 
Pharynx,  and  Fauces. — Owing  to  the  intimate 
anatomical  relation  which  exists  between  the 
middle  ear  and  the  naso-pharynx  through  the 
medium  of  the  Eustachian  tube,  it  is  essential 
that  a  careful  examination  of  the  throat  and 
nose  should  be  made  in  all  cases ;  indeed,  this 
inspection  should  be  a  routine  practice.  It  is 
necessary  both  on  diagnostic  and  therapeutic 
grounds,  and  the  aurist  should  make  himself 
thoroughly  acquainted  with  both  the  normal 
and  pathological  appearances  of  these  parts, 
and  become  thoroughly  efficient  in  the  neces- 
sary technique.  Such  inspection  is  best  made 
at  this  stage,  before  inflation  of  the  tympanum 
is  practised.  Examination  of  the  nose  by 
anterior  and  posterior  rhinoscopy  will  be  de- 
scribed later  (see  "Nose").  In  some  cases  it  may 
be  necessary  to  supplement  the  procedure  by  a 
digital  exploration  of  the  naso-phar3'nx,  and  in 
children  this  may  prove  the  only  way  of  arriv- 
ing at  a  satisfactory  conclusion  with  regard  to 
the  condition  of  the  post-nasal  space. 

Inspection  of  the  fauces  may  reveal  the 
presence  of  enlarged  tonsils ;  when  these  are 
found  in  children,  especially  when  associated 
with  large  pale  granules  on  the  posterior 
pharyngeal  wall,  the  probability  of  the  coexist- 
ence of  adenoid  vegetations  is  suggested.  A 
difficulty  or  sluggishness  in  the  elevation  of  the 
soft  palate  on  phonation  favours  the  same  con- 
clusion being  drawn.  It  is  only  in  very  rare 
instances  that  the  post-nasal  growths  them- 
selves can  be  observed  by  simple  inspection  of 
the  pharynx.  The  presence  of  an  excess  of 
secretion  upon  the  posterior  pharyngeal  wall 
may  signify  the  existence  of  naso-pharyngeal 
catarrh.  In  the  examination  of  the  anterior 
nares  special  attention  should  be  paid  to  the 
presence  of  spurs,  ridges,  or  septal  deviations  or 
other  obstructive  agents  which  might  interfere 
with  the  passage  of  the  Eustachian  catheter, 
should  that  be  found  necessary  at  a  later  stage. 

6.  Examination  by  Inflation  through  the 
Eustachian  Tube.  —  The  introduction  of  a 
current  of  air  into  the  middle  ear  through  the 
Eustachian  tube  is  a  most  valuable  and  essential 
aid  both  in  the  diagnosis  and  treatment  of  many 
ear  affections.  It  is  on  account  of  its  thera- 
peutic value  that  due  care  should  be  taken  to 
accurately  note  the  patient's  power  of  hearing 


befoi'e  any  method  of  inflation  lie  tried.  We 
have  already  incidentally  referred  to  it  in  test- 
ing the  mobility  of  the  tympanic  membrane, 
but  it  finds  a  more  extended  application  than 
that.  In  diagnosis,  the  permeability  of  the 
Eustachian  tube,  the  presence  of  secretion  at 
the  Eustachian  orifice  or  in  the  tympanum,  and 
the  existence  of  a  perforation  in  the  membrana 
tympani  may  all  be  determined  l)y  this  means. 
In  estimating  prognosis,  too,  it  is  a  reliable 
guide,  and  as  a  means  of  treatment  it  is  of  the 
greatest  value.  It  is  necessary,  therefore,  to 
be  thoroughly  conversant  with  the  technique 
of  the  various  procedures  employed  for  this 
purpose. 

Three  methods  are  in  common  use — (1)  Val- 
salva's method  ;  (2)  Politzer's  method  ;  (3)  in- 
flation through  the  Eustachian  catheter. 

(1)  Valsalva's  Method. — By  this  means  auto- 
inflation  of  the  middle  ear  can  be  practised. 
The  patient  is  directed  to  hold  the  nose  tightly 
between  the  finger  and  thumb,  to  close  the 
mouth  and  forcibly  expire,  at  the  same  time 
puffing  out  the  cheeks.  If  the  Eustachian  tubes 
are  pervious,  they  provide  the  only  outlet  for 
the  air  which  is  thus  forced  through  them  and 
impinges  upon  the  inner  surface  of  the  tympanic 
membrane.  As  already  indicated,  during  this 
procedure  the  observer  inspects  the  drumhead 
through  the  aural  speculum.  It  must  be  borne 
in  mind  that  syncope  may  be  thus  induced  in 
persons  with  a  weak  heart,  owing  to  a  too 
forcible  expiration  with  all  the  outlets  closed. 
This  method  of  inflation  has  a  somewhat  limited 
application. 

(2)  Politzer's  Method. — In  order  to  inflate  the 
tympanum  by  this  method,  a  Politzer's  bag  and 
an  auscultating  tube  are  necessary.  The  bag 
may  have  an  air  capacity  of  six  or  eight  ounces, 
or  even  more,  and  should  be  provided  with  a 
valve  ;  its  nasal  end  should  be  fitted  with  a  nose 
nozzle,  or  what  is  better,  the  extremity  should 
be  covered  before  its  insertion  with  a  small 
piece  of  rubber  tubing.  This  has  the  double 
advantage  of  being  soft,  and  further,  of  securing 
greater  cleanliness,  as  a  fresh  piece  may  be  used 
for  each  patient.  For  auto-inflation  it  is  perhaps 
more  convenient  to  have  a  vulcanite  nozzle 
attached  to  the  bag  by  a  piece  of  rubber  tubing- 
two  or  three  inches  in  length.  The  examiner 
should  make  it  a  routine  practice  to  auscultate 
during  inflation,  as  in  this  way  he  may  satisfy 
himself  as  to  whether  air  enters  the  tympanic 
cavity,  and  as  to  the  character  of  the  sound 
produced.  The  patient's  statement  as  to  the 
first  point  is  not  reliable.  Auscultation  is 
carried  out  by  the  aid  of  a  long  rubber  tube, 
each  end  of  which  is  provided  with  a  small  ear- 
piece, one  coloured  black  for  insertion  in  the 
external  auditory  meatus  of  the  patient,  the 
other  white  for  the  surgeon's  ear.  It  is  neither 
necessary  nor  advisable  that  the  patient  should 
hold  this  tube  in  his  ear ;  adventitious  sounds 
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may  be  produced  by  the  friction  of  the  fingers 
upon  it. 

The  operator  stands  in  front  of  his  patient, 
having  connected  his  ear  to  that  of  the  patient 
by  means  of  this  tube ;  he  directs  him  to  take 
a  sip  of  water  and  to  keep  it  in  his  mouth  until 
ordered  to  swallow  it.  He  then  grasps  the  air- 
bag  in  his  right  hand,  inserting  its  nozzle  just 
within  one  nostril  ;  with  the  finger  and  thiunb 
of  the  left  hand  both  nostrils  are  firmly  com- 
pressed. The  position  of  the  bag  when  held  in 
the  right  hand  is  oblique,  lying  more  or  less  in 
the  long  axis  of  the  external  nose.  The  patient 
is  now  directed  to  swallow  the  water — and  it 
may  be  nccessaiy  to  say  this  in  a  loud  tone, — 
and  simultaneously  with  the  movements  of  the 
larynx  during  this  act  the  bag  is  sharply  and 
forcibly  squeezed.  The  operation  may  be  re- 
peated either  through  the  same  nostril  or 
through  the  opposite  one,  the  surgeon's  ear 
being  now  connected  with  the  other  ear  of  the 
patient.  In  Politzer's  method  both  Eustachian 
tubes  are  inflated  simultaneously. 

Certain  modifications  of  this  method  have 
been  suggested ;  thus  Holt,  instead  of  asking 
his  patient  to  swallow  water,  directed  him  merely 
to  blow  out  his  cheeks  while  the  mouth  was 
kept  shut.  While  this  procedure  is  considered 
less  disagreeable  by  many  patients,  the  entrance 
of  air  into  the  tubes  is  not  assisted  as  it  is 
during  the  act  of  swallowing,  the  orifices  being 
then  opened  by  muscular  action.  Holt's  modi- 
fication, however,  has  this  advantage  that  no 
adventitious  sound  is  produced  such  as  accom- 
panies swallowing,  nor  is  the  rush  of  air  into 
the  tympana  quite  so  forcible.  Gruber  suggested 
phonation  of  the  woi'd  "  buck "  (pronounced 
"  hook  ").  Lucie  directed  his  patient  to  intone 
the  vowel  sound  "  ah  "  during  the  act  of  infla- 
tion. In  both  these  modifications  the  soft 
palate  is  raised  and  the  naso-pharynx  is  thus 
shut  off.  It  may  be  noted  here  that  in  the  case 
of  young  children,  where  it  is  useless  to  attempt 
to  give  any  instructions,  the  act  of  crying  is  of 
the  greatest  assistance. 

(3)  Inflation  through  the  Eustachian  Catheter. 
— For  this  operation  the  examiner  requires  in 
addition  to  Politzer's  bag  and  the  auscultating 
tube,  a  Eustachian  catheter.  Silver  or  vulcanite 
instruments  may  be  used,  the  former  possessing 
this  great  advantage  that  they  may  be  sterilised 
by  boiling  ;  the  greater  pliability  of  the  vulcanite 
instrument,  however,  renders  it  more  easy  to 
manipulate  in  the  nose.  The  catheters  vary  in 
length,  in  the  shape  of  their  curve,  and  in  the 
size  of  their  lumen,  so  that  various  anatomical 
difficulties  may  be  thus  overcome.  In  selecting 
an  instrument  in  any  given  case  for  the  first 
time,  it  is  perhaps  advisable  to  make  use  of 
one  which  has  a  full  curve  and  a  medium-sized 
lumen.  The  small  metal  ring  on  the  proximal 
end  of  the  catheter  indicates  the  direction  of 
its  point;   before  inserting  the  catheter  the 


surgeon  should  attach  the  Politzer  bag  to  the 
funnel-shaped  proximal  end  and  blow  air  through 
it,  thus  satisfying  himself  both  as  to  its  patency 
and  to  the  absence  of  any  liquid  in  its  lumen. 

If  during  the  previous  examination  of  the 
nose  the  anatomical  condition  suggested  a 
difficulty  in  the  introduction  of  the  catheter, 
the  operation  should  be  commenced  with  the 
aid  of  the  speculum  and  artificial  illumination ; 
otherwise  the  patient  is  seated  with  his  face 
turned  towards  the  light. 

\st  Stage. — The  surgeon,  facing  his  patient, 
first  connects  his  own  ear  by  means  of  the 
auscultating  tube  with  that  of  the  patient. 
Politzer's  bag  is  placed  under  the  left  arm,  with 
the  large  end  directed  forwards  so  that  it  can  be 
readily  grasped  in  the  right  hand  when  required. 
The  catheter  is  then  held  lightly  between  the 
index  finger  and  thumb  of  the  right  hand,  care 
being  taken  not  to  conceal  the  metal  ring  in  so 
doing.  The  ulnar  edge  of  the  left  hand  is  laid 
upon  the  patient's  forehead,  while  the  tip  of  the 
nose  is  gently  tilted  up  with  the  thumb  of  the 
same  hand,  thus  removing  the  obstructing  ledge 
at  the  junction  of  the  cartilaginous  and  osseous 
floor.  The  beak  of  the  catheter  is  now  inserted 
point  downwards,  the  right  hand  being  at  this 
stage  depressed  below  the  level  of  the  patient's 
chin.  As  soon  as  the  point  of  the  instrument 
has  slipped  over  the  elevation  of  the  floor  just 
alluded  to,  the  right  hand  is  at  once  raised  and 
the  catheter  brought  into  the  horizontal  position, 
when  it  is  pushed  backwards  along  the  inferior 
meatus  of  the  nose  until  the  convexity  of  the 
curve  is  felt  to  come  in  contact  with  the  posterior 
wall  of  the  naso-pliarynx.  It  is  very  necessary 
that  the  hand  should  be  raised  as  directed  so 
that  the  point  of  the  instrument  is  kept  in  con- 
tact with  the  floor  of  the  nose ;  otherwise  it 
may  pass  upwards  into  the  middle  meatus  and 
there  prove  a  source  of  annoyance  both  to  the 
patient  and  surgeon. 

2nd  Stage. — -When  the  convexity  of  the  curve 
is  felt  in  contact  with  the  posterior  pharyngeal 
wall,  the  point  of  the  catheter  is  next  rotated 
inwards  through  a  quarter  of  a  circle,  i.e. 
throiigh  an  angle  of  90,  as  indicated  by  the 
metal  ring  ;  the  instrument  is  now  gently  with- 
drawn until  the  concavity  of  the  curve  is 
brought  into  contact  with  the  posterior  free 
margin  of  the  nasal  septum. 

.3rJ  Stage. — The  stem  of  the  catheter  is  now 
lightly  grasped  between  the  finger  and  thumb  of 
the  left  hand  just  beyond  the  tip  of  the  nose,  so 
as  to  prevent  it  slipping  ;  its  point  is  then 
rotated  dovmwards  and  outivards  through  half  a 
circle  and  a  little  more,  i.e.  through  rather  more 
than  an  angle  of  180,  and  thus  it  slips  into  the 
orifice  of  the  Eustachian  tube.  At  this  stage 
the  metal  ring  is  directed  outwards  and  up- 
wards towards  the  external  canthus  of  the  eye 
of  the  same  side.  The  instrument  must  be 
maintained  in  this  position  by  grasping  its  stem 
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more  firmly  with  the  left  hand.  Politzer's  bag 
is  now  inserted  into  the  funnel-shaped  outer  ex- 
tremity of  the  catheter  and  inflation  is  com- 
menced. This  must  be  done  quietly  and  with 
the  least  possible  jerking  of  the  instrument ;  if 
the  bag  is  provided  with  a  valve  it  does  not 
require  to  be  removed  from  the  catheter  after 
each  inflation.  The  air  may  be  forced  in  as 
often  as  it  is  considered  necessary.  In  order  to 
remove  the  catheter  from  the  Eustachian  orifice 
the  rotation  is  reversed,  the  point  being  carried 
downwards  and  inwards  through  a  right  angle. 
As  the  instrument  is  withdrawn  from  the  nose, 
the  hand  must  be  carried  down  over  the  chin, 
so  as  to  keep  the  point  free  from  the  posterior 
edge  of  the  palate. 

DifficuItU's  in  the  Use  of  the  Catheter. — The 
elevation  formed  by  the  junction  of  the  bony 
floor  of  the  nose  with  the  cartilaginous  vestibule 
may  prove  an  initial  difficulty,  unless  the  tip 
of  the  nose  is  tilted  up  in  the  manner  already 
described.  Spines  or  ridges  growing  from,  or 
deviations  of  the  septum,  may  obstruct  the 
entrance  of  the  catheter.  When  difficulties  of 
this  kind  exist,  they  may  be  overcome  by  guid- 
ing the  point  of  the  instrument  with  the  aid  of 
the  mirror  and  speculum,  while  in  some  cases  it 
may  be  necessary  to  pass  the  catheter  along  the 
nasal  fossa  of  the  opposite  side.  Under  these 
circumstances,  stages  1  and  2  are  the  same  as 
before,  but  instead  of  the  point  of  the  instru- 
ment being  rotated  downwards  and  outwards, 
as  in  stage  3,  it  is  directed  across  the  middle 
plane  of  the  naso-pharynx  by  pressing  the 
proximal  end  of  the  catheter  outward  against 
the  ala  of  the  nostril.  It  is  better  in  such  cases, 
however,  to  inflate  the  ear  of  the  same  side  in  the 
first  instance,  and  then  carry  the  point  down- 
wards and  inwards  across  the  middle  plane  to 
the  corresponding  spot  opposite.  Difficulties 
may  be  met  with  in  the  naso-pharynx :  the 
curve  of  the  catheter  may  be  too  pronoiuiced  to 
admit  of  proper  rotation,  so  that  one  with  a 
smaller  curve  must  be  substituted.  Sometimes 
the  movements  of  the  soft  palate  interfere  with 
the  manipulation,  when  one  or  other  of  the  follow- 
ing methods  should  be  adopted  in  place  of  that 
already  described.  Stage  1  is  the  same  as  before, 
but  instead  of  the  point  of  the  instrument  being 
rotated  inwards  and  then  withdrawn  until  the  con- 
cavity hitches  against  the  septum  as  in  stage  2, 
the  instrument  is  withdrawn  with  its  beak  look- 
ing downwards  until  the  concavity  is  arrested 
by  the  posterior  edge  of  the  hard  palate ;  it  is 
then  rotated  upwards  and  outwards  through  a 
quarter  of  a  circle  and  a  little  more.  On  the 
other  hand,  some  aurists  prefer  at  the  end  of 
stage  1  to  rotate  the  instrument  at  once  upwards 
and  outwards  through  a  right  angle,  and  then 
with  the  point  against  the  outer  wall  of  the 
naso-pharynx  in  Rosenmiiller's  fossa,  they  with- 
draw it,  until  it  rides  over  the  Eustachian 
cushion  and  slips  into  the  orifice.    This  pro- 
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cedure  may  prove  somewhat  disagreeable  to  the 
patient. 

Information  derived  from  Inflation.  —  If 
auscultation  be  simultaneously  practised  much 
useful  information  is  obtained.  When  the  air 
enters  the  tympaiunu  through  a  patent  Eus- 
tachian tube,  the  sound  produced  is  full  and 
clear,  and  the  impact  is  apparently  close  to  the 
observer's  own  ear.  If  the  tube  is  obstructed 
the  sound  is  fainter  and  appears  more  distant. 
If  there  is  fluid  in  the  tympanic  cavity  a  faint 
moist  soTind  may  be  detected,  which  must  not 
be  confounded  with  the  louder  gurgling  noise 
produced  at  tlie  pharyngeal  opening  of  the  tube. 
In  the  presence  of  a  small  dry  perforation  in 
the  tympanic  membrane  the  air  may  be  heard 
whistling  through  it ;  sometimes,  if  the  perfora- 
tion is  a  large  one,  there  is  almost  a  painful 
sensation  produced  in  the  surgeon's  ear.  If  the 
perforation  is  associated  with  secretion  in  the 
tympanum,  a  moist  bubbling  sound  is  heard. 
After  inflation,  the  hearing  power  must  be  again 
carefully  tested,  and  the  result  recorded. 

Comjjlications  residting  from  Inflation. — In 
some  cases  giddiness  and  syncope  have  been 
produced  as  the  result  of  inflation  by  Politzer's 
method,  while  loss  of  consciousness  accompanied 
by  convulsions  is  a  rare  accident  during  cathe- 
terisation.  Occasionally  surgical  emphysema 
has  followed  the  use  of  the  catheter,  owing  to 
abrasion  of  the  mucous  membrane  by  the  point 
of  the  instrument.  The  greatest  care  should  bo 
practised  in  keeping  the  catheters  clean  so  as  to 
avoid  the  risk  of  any  infection.  The  silver 
instruments  should  be  boiled,  while  the  vulcanite 
ones  may  be  kept  constantly  immersed  in  a 
solution  of  carbolic  acid  without  being  damaged. 

Choice  between  Folitzer's.  Method  and,  the 
Eiistachian  Catheter. — In  the  case  of  children 
the  catheter  is  usually  not  employed.  An 
objection  may  be  expressed  by  adults  to  the  use 
of  this  instrument,  and,  to  obviate  the  dis- 
comfort which  is  frequently  complained  of  by 
23atients,  some  authorities  cocainise  the  inferior 
meatus  of  the  nose  before  its  introduction. 
Politzer's  method,  or  one  of  its  modifications, 
may  in  the  first  instance  be  used,  unless  there 
is  any  distinct  conti-a-indication.  The  existence 
of  a  cicatrix  or  an  atrophic  condition  of  the 
tympanic  membrane  contra-indicates  the  use  of 
this  method,  as  the  forcible  introduction  of  air 
may  cause  rupture  of  the  membrane  in  these 
areas.  More  accurate  information  can  be 
obtained  by  the  use  of  the  catheter  with  regard 
to  the  degree  of  obstruction  in  the  tubes,  while 
the  amount  of  air  introduced  can  also  be  regu- 
lated. In  other  cases  again  in  which  there  is 
marked  obstruction,  it  is  the  only  method  by 
which  air  can  be  successfully  inflated  and  the 
tube  rendered  more  patent.  As  both  tympana 
are  simultaneously  inflated  by  Politzer's  method, 
an  unnecessary  and  even  injurious  strain  may 
be  thrown  upon  the  healthy  ear  in  cases  where 
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repeated  inflation  is  only  required  for  one  ear. 
Undue  stretching  of  tlie  structures  in  the 
normal  tympanic  cavity  may  to  some  extent  be 
lessened  by  the  patient  inserting  his  finger  into 
the  external  auditory  meatus  during  the  act. 

Ear,  Local  Anaesthetics. — To  induce  local 
aufesthesia  for  operations  on  the  ear,  the  two 
drugs  most  commonly  employed  are  cocaine  and 
eucaine. 

The  aural  operations  for  which  local  anses- 
thesia  may  be  required  may  be  grouped  as 
follows : — 

A.  On  the  External  Ear. — Removal  of  cysts 
or  small  new  growths  from  the  pinna  or  outer 
part  of  the  external  meatus.  Opening  of 
furuncles.    Curetting  of  granulations,  etc. 

B.  On  the  Middle  Ear.  —  Paracentesis  of 
the  membrana  tympani.  Removal  of  polypi. 
Curetting.    (Ossiculectomy,  simple  opening  of 

.  the  mastoid  ;  radical  mastoid  operation.) 

For  the  removal  of  cysts,  etc.,  from  the  pinna 
or  outer  part  of  the  external  meatus  eucaine 
may  be  used  by  injection.  Local  antesthesia  by 
freezing,  hj  means  of  ether  or  other  sprays,  has 
been  employed,  but,  owing  to  the  structure  and 
blood-supply  of  the  auricle,  is  not  to  be  recom- 
mended. Cocaine  may  be  used  by  injection  (in 
solutions  of  5  per  cent),  but  eucaine  is  prob- 
ably the  safer  drug.  Moreover,  eucaine  can  be 
sterilised  by  boiling  without  undergoing  decom- 
position, an  advantage  not  possessed  by  cocaine. 
/3-eucaineis  soluble  to  the  extent  of  10  per  cent, 
and,  since  its  toxic  effects  are  practically  nil, 
there  is  no  advantage  in  using  any  weaker 
solution.  This  solution  should  be  injected  by 
means  of  a  sterilised  hypodermic  syringe  into 
and  beneath  the  skin  at  the  site  of  tumours, 
etc.,  and  ten  to  twenty  minutes  allowed  to 
elapse  before  proceeding  to  operate. 

For  the  opening  of  furuncles  and  the  curetting 
of  granulations,  eucaine  or  cocaine  may  be  used 
by  instillation.  This  method  is  carried  out  as 
follows  : — The  patient  lies  upon  the  sound  side, 
with  the  ear  to  be  anaesthetised  uppermost. 
The  solution  of  eucaine  or  cocaine,  comfortably 
warmed,  is  then  dropped  into  the  meatus  until 
that  passage  is  full,  and  is  retained  for  ten 
minutes.  When  the  patient  rises  a  pad  of  wool 
should  be  placed  over  the  ear  to  absorb  the 
superfluous  fliiid.  This  method  may  be  used 
for  the  opening  of  furuncles,  incisions  into  the 
meatus,  the  curetting-  of  granulations  from 
either  meatus  or  tympanum,  and  for  paracentesis 
of  the  membrane. 

The  above  methods  are,  however,  unsatis- 
factory at  the  best.  The  personal  factor  is  so 
variable  as  regards  the  local  ana3sthetisation  of 
skin  surfaces  that  results  ranging  from  good 
ansesthesia  to  nil  will  be  met  with.  The  intact 
membrana  tympani,  being  covered  with  skin,  in 
continuity  with  that  of  the  meatus,  is  practically 
non-absorbent  and,  therefore,  offers  the  greatest 


obstacle  to  efficient  local  ansesthesia.  Attempts 
to  obtain  the  latter  by  means  of  agents  which 
corrode  the  superficial  epidermis  have  resulted 
in  such  mixtures  as  one  of  equal  parts  of  cocaine 
hydrochloride,  concentrated  carbolic  acid,  and 
menthol.  This  method  is,  how'ever,  only  rela- 
tively successful. 

Shortly  after  this  article  was  written  for  the 
first  edition.  Gray  of  Glasgow,  taking  advan- 
tage of  the  penetrating  properties  of  aniline  oil, 
introduced  the  solution  known  by  his  name. 
"  Gray's  solution "  consists  of  cocaine  hydro- 
chloride, 0'5  ;  aniline  oil,  absolute  alcohol,  aa 
50.  But  aniline  oil  being  poisonous,  instances 
of  untoward  results  from  its  use  have  not  been 
infrequent. 

A  better  method  than  any  of  the  above  lies 
in  the  local  application  of  dry  crystals  of  cocaine 
on  the  end  of  a  probe. 

Since  1903,  a  modification  of  Schleich's 
method  has  been  used  in  Politzcr's  Clinic  at 
Vienna,  and  the  woi'kers  there  claim  results  so 
satisfactory  as  to  justify  the  abandoning  of 
general  anaesthesia  in  a  majority  of  cases.  This 
method  can  be  used  for  the  removal  of  ossicles 
and  even  for  the  radical  mastoid  operation.  In 
this  country,  however,  it  will  probably  be  long 
before  otologists  will  operate  in  this  manner  by 
preference.  It  is  stated  that  the  haemorrhage 
attending  operations  by  this  method  is  so  in- 
significant as  to  make  it  a  distinct  advantage. 

Schleich's  solution  is  a  mixture  of  1  per  cent 
warm  cocaine  solution  with  five  drops  of  tonogen 
(the  trade  name  applied  to  Richter's  extract  of 
suprarenal  gland.  Tonogen  corresponds  to  the 
"adrenalin"  of  Park,  Davis  and  Co.)  to  each 
cubic  centimetre  of  cocaine  solution.  This 
mixture  is  injected  under  the  periosteum  by 
means  of  a  special  syringe.  A  full  account  of 
the  technique  to  be  carried  out  in  operating 
upon  the  ear  by  this  method  is  too  long  for 
insertion  here ;  any  abridgment  would  make 
the  description  inadequate.  Two  papers  by 
Messrs.  Seymour  Jones  and  Stoddart  Barr  will  be 
found  in  The  Trans,  of  the  Otological  Society  of 
the  United  Kingdom,  vol.  vi.  pp.  127-136,  in 
which  the  matter  is  dealt  with  clearly  and 
fully. 
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Anatomical  and  Physiological  Observations. 
— Under  the  name  external  ear  are  included 
the  auricle  and  external  auditory  meatus.  In 
form,  in  dimensions,  and  in  the  degree  of  angle 
of  attachment  to  the  head,  the  auricle  or  pinna 
presents  great  varieties  in  different  persons  and 
races  of  men.  In  structure,  the  auricle  consists 
mainly  of  a  framework  of  yellow  clastic  fibro- 
cartilage,  lined  by  perichondrium  which  is 
covered  by  skin.  The  lower  part  or  lobule, 
however,  contains  no  cartilage,  and  is  composed 
cliiefly  of  skin,  connective  tissue,  and  fat.  The 
skin  lining  the  auricle  is  more  loosely  attached 
to  the  cartilage  l)ehind  than  in  front,  where 
sebaceous  glands  are  found  in  great  numbers. 
Three  muscles  extend  from  the  auricle  to  the 
side  of  the  head — these  are,  no  doubt,  remnants 
of  muscles  originally  intended  to  move  the 
auricle,  as  a  whole,  forwards,  upwards,  and 
backwards.  In  few  persons,  however,  are 
these  muscles  of  more  than  very  slight  func- 
tional value.  Traces  of  other  six  muscles,  still 
less  develo^aed  structurally  and  functionally, 
may  be  found  connecting  different  parts  of  the 
auricle  with  one  another. 

Functions  of  the  jiuricle.  —  The  waves  of 
sound  falling  on  the  concha  are  reflected  forwards, 
and  by  the  hollow  formed  by  the  tragus  they 
are  farther  reflected  into  the  meatus.  It  has  been 
found  experimentally  that  the  artificial  filling  up 
of  these  hollows  has  appreciably  weakened  the 
liearing  power  in  persons  dull  of  hearing,  who, 
on  the  other  hand,  often  derive  benefit  by  in- 
creasing witli  the  hand  the  reflecting  surface. 

External  Auditory  2Ieatus. — Extending  from 
the  auricle  to  the  tympanic  membrane  is  this 
somewhat  winding  passage,  lined  by  a  con- 
tinuation of  the  cutaneous  covering  of  the 
auricle.  The  width  of  the  canal  and  the  degree 
of  its  curvature  present  great  varieties  in 
different  persons.  Its  length  extends  to  about 
an  inch,  but,  owing  to  the  oblique  position  of 
the  tympanic  membrane  at  its  inner  end,  the 
antero-inferior  wall  is  longer  than  the  postero- 
superior.  The  walls  of  the  outer  third  of  the 
meatus  are  cartilaginous,  or  rather  mem- 
brano  -  cartilaginous,  and  are  continuous  with 
the  auricle.  It  is  to  be  noted  that  at 
birth  there  is  really  no  bony  meatus.  The 
osseous  canal  develops  gradually  outwards 
from  the  squamous  and  mastoid  portions  of  the 
temporal  bone  above  and  behind  ;  while  below 
and  in  front  it  develops  from  the  annulus 
tympanicus,  forming  ultimately  the  tympanic 
plate.  The  tympanic  membrane  being  almost 
horizontal  at  birth,  the  space  between  it  and  the 
floor  of  the  meatus  is  then  very  narrow. 


The  lining  of  the  meatus  is  skin,  which 
gradually  becomes  thinner  as  it  extends  over 
the  osseous  portion  ;  there  it  is  firmly  adherent 
to  the  periosteum,  which  really  constitutes  its 
deep  layer.  The  lining  of  the  cartilaginous 
meatus,  especially  at  its  inner  part,  contains  the 
c/landulw  ceru?ninosce,  which  seci'cte  the  cerumen 
or  ear  wax,  and  are  really  modified  sudoriparous 
glands. 

Nervous  Distr-ibution  to  the  External  Ear. — 
Sensory  nerves  are  derived  (1)  from  the  cervical 
^alexus,  through  the  great  aui'icular  nerve, 
which  supplies  the  greater  part  of  the  auricle  ; 
(2)  from  the  third  division  of  the  fifth  cranial 
nerve,  through  the  auriculo  -  temporal,  which 
gives  branches  to  the  outer  surface  of  the 
auricle  and  to  the  walls  of  the  meatus  ;  (3)  from 
the  jugular  ganglion  of  the  pneumogastric  the 
nerve  of  Arnold  finds  its  way  to  the  skin  lining 
the  posterior  wall  of  the  meatus.  This  nerve 
accounts  for  certain  reflex  phenomena,  such  as 
coughing,  frequently  observed  when  this  part  of 
the  meatus  is  pressed  upon  with  an  instrument 
or  foreign  body.  The  muscles  of  the  auricle 
are  mainly  supplied  by  the  facial  nerve  through 
the  posterior  auricular  and  temporal  branches. 
The  otic  ganglion  is  connected  with  the  nerves 
which  supply  the  various  parts  of  the  external 
and  middle  ear,  controlling  and  regulating  the 
reflex  relations  both  to  the  various  parts  of  the 
ear  and  to  other  regions  of  the  body.  From  its 
connection  also  with  the  sympathetic,  vaso- 
motor impulses  originated  elsewhere  may  be 
transmitted  through  this  ganglion  to  the  lining  of 
the  external  ear  as  well  as  other  parts  of  the  ear. 

Lymphatics  of  the  External  Ear. — The  lym- 
phatics from  the  auricle  and  meatus  pass  into 
the  mastoid  glands,  the  parotid  glands,  or  the 
cervical  under  the  meatus.  Hence  the  glands 
in  these  situations  are  often  found  tender  and 
swollen  in  connection  with  inflammatory  affec- 
tions of  the  external  ear. 

Diseases  of  the  auricle  and  external  auditory 
meatus,  the  parts  of  the  organ  of  liearing 
having  a  cutaneous  lining,  come  less  frcipiently 
before  the  practitioner  than  diseases  of  the  middle 
or  mucous  tract  of  the  ear.  Probably  20  per 
cent  of  the  cases  presenting  themselves  for  treat- 
ment in  connection  with  ear  hospitals  or  cliniques 
are  affections  of  the  auricle  and  external  meatus. 
It  is  to  be  remembered,  however,  that  middle 
ear  diseases,  especially  the  purulent  variety, 
frequently  involve  the  external  meatus  in  one 
way  or  another.  This  is  partly  due  to  the 
anatomical  relationship  of  the  middle  ear  to  the 
external  meatus,  and  also  to  the  fact  that  in- 
flammatory products,  formed  in  the  middle  ear, 
usually  escape  through  the  meatus,  and  in 
doing  so  may  infect  its  lining  membrane.  It 
is,  therefore,  sometimes  difficult  to  determine 
in  a  given  case  whether  we  have  to  deal  with 
a  primary  affection  of  tlic  meatus  or  one  secondary 
to  middle  ear  disease. 
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I.  Diseases  of  the  Auricle 

These  will  be  described  as  follows  : — 1.  Trau- 
matic affections ;  2.  Malformations  ;  3.  Cuta- 
neous affections ;  4.  Morbid  gTowtlis. 

1.  Traumatic.  Affections.— Incised  vjounds  are 
common,  involving,  it  may  be,  the  complete 
severance  of  the  auricle.  In  oriental  countries 
this  is  frequently  inflicted  upon  criminals  and 
others.  The  lobule  is  sometimes  lacerated, 
either  gradually  by  the  mere  weight  of  an  ear- 
ring, or  suddenly  by  the  pulling  of  the  ear- 
ring, as  is  sometimes  done  by  a  child.  The 
cleft  thus  produced  may  remain  permanently. 

Simple  incised  wounds  should  be  brought 
accurately  together  by  sutures  with  antiseptic 
precautions ;  even  when  the  auricle  is  almost  com- 
pletely cut  or  torn  off  careful  sutiu'ing  may  lead 
to  healing.  If  the  auricle  be  entirely  lost,  an 
artificial  one  may  be  substituted.  An  old  cleft 
in  the  lobule  should  be  treated  by  carefiilly 
paring  its  edges,  followed  by  suturing. 

Traction  and  contusions  of  the  auricle  may 
lead  to  serious  consequences.  The  author  has 
seen  a  severe  form  of  mastoid  periostitis  excited 
in  a  boy  through  a  man  laying  hold  of  the 
boy's  ears  and  lifting  him  from  the  ground. 
Contusions  or  prolonged  pressures  may  produce 
rupture  of  the  cartilage  with  effusion  of  blood 
beneath  the  perichondrium,  forming  a  swelling 
at  the  upper  and  anterior  part  of  the  auricle. 
This  is  traumatic  hoematoma  auris  or  othcema- 
toma.  The  skin  over  the  swelling  may  be 
unaltered  ;  but  more  frequently  it  has  a  dark 
reddish-blue  appearance,  and  there  is  usually  a 
painful  sensation  of  fulness.  The  swelling  is 
sometimes  due  more  to  perichondritis  caused  by 
the  injury,  and  the  effusion  may  then  be  serous 
or  sero  -  sanguineous,  becoming  in  some  cases 
purulent.  Even  when  the  effusion  consists  of 
blood,  the  colouring  matter  is  apt  to  deposit 
itself  on  the  walls  of  the  cavity,  and  only  straw- 
coloured  fluid  may  escape  on  puncturing. 

The  so  -  called  shrunken  ear  may  result, 
especially  if  the  cartilage  has  been  torn,  and  is 
due  to  thickening  of  the  tissues  followed  by  con- 
traction. It  is  occasionally  seen  in  professional 
boxers,  and  is  observed  on  some  of  the  classical 
statues  of  athletes.  Hsematoma  auris  may, 
however,  arise  independently  of  injury,  and  the 
insane  seem  specially  liable  to  this  {see  "  Hsema- 
toma  Auris  "). 

Treatment  of  Traumatic  Hcematonia  Auris. — 
At  first  cold  spirituous  lotions,  applied  with 
moderate  pressure,  tend  to  reduce  the  swelling 
and  to  oppose  inflammatory  reaction.  If  the 
swelling  continue,  the  application  of  blistering 
fluid  will  promote  absorption.  The  author  has 
found  that  aspiration  of  the  fluid,  with,  in  some 
cases,  the  subsequent  injection  of  tincture  of 
iodine,  has  been  most  successful.  Failing  these 
methods,  especially  if  there  be  purulent  forma- 
tion, the  swelling  should  be  incised,  the  contents 


removed,  and  the  cavity  treated  by  stuffing 
with  iodoform  gauze. 

2.  Malformations  of  the  Auricle.  —  Certain 
malformations  are  connected  with  family  and 
racial  peculiarities,  or  with  habits  of  dress. 
For  example,  the  auricle  may  be  seen  lying 
unduly  flat  against  the  head,  in  elderly  women, 
from  the  pressure  of  caps;  so  the  prominently 
jutting-out  ear,  occasionally  observed,  may  be 
caused,  or  at  least  aggravated,  by  the  habit  of 
boys  pulling  their  caps  down  between  the  auricle 
and  the  head.  Heavy  ear-rings  are  some- 
times responsible  for  unsightly  elongation  of  the 
lobule. 

The  most  important  malformation  of  congenital 
origin  is  that  of  defective  development.  While 
entire  absence  of  the  auricle  is  very  rare,  it 
may  be,  on  one  or  both  sides,  defective  in  form 
and  size,  or  it  may  be  represented  simply  by  one 
or  more  small  cutaneous  or  cartilaginous  nodules 
or  ridges.  These  rudimentary  auricles  may 
also  be  faulty  in  position,  being  frequently 
farther  forward  and  lower  down  than  normal, 
and  the  external  meatus  is  usually  either  com- 
pletely wanting,  or  is  represented  by  a  short 
canal,  terminating  in  a  cul-de-sac.  The  mal- 
formation usually  involves  some  of  the  deep 
parts,  especially  those  external  to  the  labyrinth, 
including  the  osseous  meatus,  the  tympano- 
Eustachian  passage,  and  sometimes  the  Fallopian 
canal.  In  the  latter  case  there  is  facial  paralysis. 
Cases,  however,  have  been  reported,  though 
rare,  in  which  rudimentary  auricles  were 
associated  with  normal  conditions  of  the  other 
parts  of  the  ear.  As  might  be  expected,  from 
the  nature  of  the  process  of  development,  the 
maxillary  and  palate  bones  are  sometimes  found 
also  malformed,  producing  asymmetry  of  the 
face.  In  such  almormalities  of  the  auricle  and 
meatus  there  may  be  undoubtedly  a  certain 
amount  of  hearing,  for  it  is  to  be  remembered 
that  the  labyrinth,  having  quite  a  different 
mode  of  development  from  the  middle  and 
external  ear,  is  not  necessarily  involved.  While 
the  labyrinth  arises  from  an  invagination  of  the 
primordial  integument,  the  middle  ear  develops 
out  of  the  first  branchial  cleft,  from  the  posterior 
edge  of  which  the  auricle  is  formed. 

There  is  also  the  so-called  fistula  auris  con- 
genita—  an  indentation  or  closed  canal  occa- 
sionally met  with  in  front  of  the  tragus  or  on 
the  helix,  containing  whitish  material,  and  it  is 
regarded  as  a  remnant  of  the  first  branchial 
cleft. 

Malformations  of  excess  are  less  important, 
and  generally  take  the  form  of  one  or  two 
cartilaginous  or  cutaneous  nodules  in  front  of  a 
normal  auricle  —  the  auricular  appendages  of 
Virchow,  regarded  as  very  rudimentary  additional 
auricles.  Polyotia,  or  complete  additional 
auricles,  have  been  only  very  rarely  met  with. 

Trea.t7nent. — For  projecting  ears  a  narrow, 
elongated  portion  of  skin  may  be  cut  out,  at  the 
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junction  of  the  auricle  and  the  mastoid,  and  the 
wound  carefull\'  sutured.  When  the  meatus  is 
rudimentary,  terminating  in  a  cul-de-sac,  an  ex- 
ploratory incision  may  be  tried ;  but  this  is 
rarely  attended  by  benefit,  owing  to  the  state  of 
the  deeper  structures.  For  an  esthetic  elTect, 
if  one  auricle  l>e  rudimentary,  an  artificial  auricle 
to  match  the  normal  one  can  be  applied.  This 
might,  however,  involve  the  operative  removal 
of  the  rudimentary  one. 

3.  Cutaneous  Affections. — Eczema  is  the  most 
common  skin  affection  met  with  on  the  auricle. 
Certain  apjjlications,  such  as  iodoform  or  linseed 
poultices,  may  be  exciting  causes,  and  the  irritat- 
ing effects  of  a  discharge  from  the  middle  ear 
not  infrequently  account  for  the  disease.  In 
the  acute  state  it  may  at  first  be  mistaken  for 
erysipelas.  There  are  redness  and  swelling  with 
heat  and  tension  ;  soon  vesicles  appear,  followed 
b}-  the  exudation  of  a  yellowish  fluid.  The 
epidermis  exfoliates  ;  and,  by  the  drying  of  the 
exudation,  crusts  form  over  the  denuded  cutis. 

In  the  chronic  form,  however,  eczema  of  the 
auricle  is  much  more  commonly  met  with,  and 
it  is  then,  in  many  cases,  associated  with  a 
similar  condition  of  the  face  and  scalp.  It  is 
frequently  confined  to  a  part  of  the  auricle. 
For  example,  in  the  form  of  a  red  moistened 
surface  or  fissure,  covered  with  scales  or  crusts, 
we  often  meet  with  it  at  the  junction  of  the 
auricle  and  the  head,  especially  at  the  upper 
part.  The  fossa  of  the  helix  is  also  a  favourite 
spot ;  and  also  the  outer  surface  of  the  lobule 
and  neighbourhood  of  the  meatus,  from  the 
irritation  of  discharge  from  the  ear.  Fissures 
are  apt  to  exude  fluid  and  to  ])leed  when  touched. 
The  skin  of  the  auricle,  in  whole  or  in  part,  may 
ultimately  become  considerably  infiltrated,  and 
yellowish  brown  or  reddish  in  colour,  or  it  may 
be  covered  with  inspissated  secretion  or  epi- 
dermic scales.  In  certain  neglected  cases  the 
auricle  may  ultimately  become  a  thick  brownish- 
red  shapeless  mass,  fissured  and  covered  with 
offensive  crusts.  The  chief  subjective  feature, 
in  the  chronic  stage,  is  itchiness,  with  a  painful 
sense  of  heat  and  tension,  when  there  is  an 
acute  exacerbation.  There  may  be  great  in- 
duration and  thickening  of  the  skin  at  the  outer 
part  of  the  meatus,  causing  considerable  loss  of 
hearnig. 

Treatment  of  Eczema  of  the  Auricle.- — In  the 
acute  stage  soothing  applications  only  should  be 
employed,  while  the  auricle  is  at  the  same  time 
protected  from  pressure.  The  parts  aftected 
should  be  gently  but  frequently  sponged  with  a 
solution  of  subacctate  of  lead,  in  the  proportion 
of  one  drachm  to  four  oinices  of  water,  while 
pieces  of  soft  cloth  dipped  in  the  lotion  should 
be  kept  constantly  in  contact  with  the  morbid 
surface.  In  many  cases  dusting  with  a  powder 
suits  very  well,  such  as — H  Pulv.  amyli  Tjiij-, 
zinci  oxidi  7)].,  calaminfe  ,"ss.  M. 

Ointments,  such  as  diachylon  or  benzoatcd 


oxide  of  zinc  ointment,  are  sometimes  very  use- 
ful, although  occasionally  ointments  seem  to  do 
harm.  The  ointment  should  be  kept  constantly 
applied  on  a  piece  of  soft  rag.  Hairs  must  be 
carefully  removed  from  the  neighbourhood,  and 
the  adjoining  parts  of  the  head,  if  these  are 
affected  with  eczema,  should  also  be  treated. 
It  is  desirable,  in  severe  cases,  to  protect  the 
auricle  with  a  light  and  soft  covering,  so  as  to 
avoid  pressure  or  the  contact  of  impurities.  In 
the  more  chronic  forms  astringent  and  stimulat- 
ing remedies  are  Tisually  to  be  preferred.  During 
an  acute  exacerbation,  however,  we  must  le 
careful  to  return  to  the  soothing  remedies. 
Mercurial  and  tany  preparations  are  indicated 
when  there  is  chronic  infiltration  or  great  scali- 
ness  and  dryness,  with  itchiness ;  but  they 
should  not  be  employed  when  there  are  moisture 
and  heat.  The  following  is  a  mercurial  prepara- 
tion of  a  milder  form  : — R  Hydrarg.  oxid.  rub., 
hydrarg.  ammoniat.  fia  gr.  vj.,  adipis  benzoat.  3j., 
ol.  olivas  opt.  3ij.  M. 

When  a  more  stimulating  remedy  is  demanded 
the  following  formula  may  be  adopted  : — li 
Liniment,  calcis,  ung.  hydr.  nitratis,  aa  3jv  lit]- 
carbonis  detergent.  Hl^xij.,  ung.  zinci  oxid.  ad 
5j-  M. 

When  crusts  are  difficult  to  remove,  it  may 
be  necessary  to  saturate  them  with  weak  carbolic 
oil,  or  to  apply  a  light  warm  poultice  of  bread 
crumbs  and  then  use  the  milder  stimulating 
preparations,  such  as  any  one  of  the  following — • 
benzoated  oxide  of  zinc  ointment ;  subnitrate  or 
oleate  of  bismuth  with  benzoated  lard  or  vaseline ; 
diachylon  ointment ;  or  boracic  acid  and  vaseline. 
The  ointment  should  lie  smeared  thickly  on  a 
narrow  strip  of  soft  linen  which  is  laid  into  the 
various  depressions  of  the  aiu'icle ;  it  should 
rather  be  wiped  off  than  washed  with  water — 
the  latter  being  done  as  seldom  as  possible. 
The  application  of  a  solution  of  nitrate  of  silver 
(40  grains  to  the  ounce  of  water)  to  chronic 
fissures  is  sometimes  very  useful. 

Internal  remedies  are  often  of  service.  In  the 
acute  stage  a  saline  aperient  may  be  prescribed. 
In  the  chronic  forms  many  cases  are  benefited 
by  arsenic  and  iron. 

Delicate  tubercidous  children  should  have 
cod-liver  oil  and  iron  with  nutritious  food,  while 
the  fresh  open  air  of  the  country  is,  of  course, 
desirable.  In  gouty  subjects  the  use  of  Carls- 
bad salts,  or  preferably  a  visit  to  a  spa,  such  as 
Harrogate  in  this  country,  or  Carlsbad  abroad, 
might  be  suggested. 

Other  affections  of  the  skin  are  less  frequently 
met  with  on  the  auricle,  such  as  ke)-j^es,  which 
here,  as  elsewhere,  may  be  attended  with  severe 
neuralgic  pains.  Lupus  occasionally  affects  the 
auricle  both  in  the  form  of  lujnis  vulgaris  and 
lupus  erythematodes. 

Erythema,  sehorrhoea,  comedones,  are  more 
frequently  met  with,  but  as  there  is  no  essential 
difference  between  these  diseases,  when  they 
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affect  the  auricle,  as  compared  with  other  parts 
of  the  body,  the  reader  must  be  referred  to 
them  for  further  information. 

Erysipelas  frequently  extends  from  the  face 
or  head  to  the  auricle,  and  from  the  reddened, 
swollen,  and  vesicated  appearance,  may  be 
mistaken  for  the  acute  stage  of  eczema.  The 
author  has  seen  erysipelas  arise  from  the  external 
meatus,  and  extend  over  the  head  during  the 
course  of  a  purulent  middle  ear  affection. 

Abscess  of  the  auricle  is  generally  of  a 
furuncular  nature,  when  it  may  be  associated 
with  a  similar  condition  in  the  external  meatus. 
Abscess  may  also  arise  from  a  traumatic  cause. 
Warm  fomentations,  antiseptic  applications, 
and  incision  are  the  remedies  to  be  employed. 
The  reader  is  referred  to  furunculus  of  the 
external  meatus  at  p.  473. 

Frost-hite. — When  exposed  to  intense  and 
prolonged  cold,  dermatitis  of  the  auricle  may  be 
produced.  The  skin  is  red  and  inflamed,  while 
in  more  severe  forms,  occurring  particularly  in 
persons  having  a  feeble  circulation,  livid  nodules, 
becoming  pale  on  pressure,  appear.  These  may 
lead  to  excoriation  or  ulceration,  and,  in  the 
worst  forms,  to  gangrene,  which  may  result  in 
extensive  destruction  of  the  auricle.  In  the 
early  stage  inflammation  caused  by  frost-bite 
may  be  treated  with  iced  water,  or  gentle 
friction,  or  the  lead  and  opium  lotion.  The 
frequent  bathing  with  hot  water  is  said  to  be 
more  efficient  in  some  cases.  The  nodules  are 
best  treated  with  tincture  of  iodine  or  with 
collodion.  Excoriation  or  ulceration  should  be 
treated  by  means  of  a  suitable  ointment,  such 
as  iodoform,  or  boi'acic  acid  and  vaseline.  In 
persons  predisposed  to  frost-bite,  the  auricle 
should  be  carefully  protected  from  cold  during 
severe  weather,  while  the  general  health  should 
be  raised  to  as  high  a  level  as  possible. 

4.  Morbid  Groivths. — Sarcoma  and  carcinoma 
rarely  involve  the  auricle  primarily.  When 
originating  in  the  auricle,  epithelioma  attacks 
most  frequently  the  upper  part  of  the  helix, 
extending  to  the  meatus,  middle  ear,  and, 
as  a  rule,  to  the  cranial  cavity.  Early  ex- 
tirpation of  the  disease  by  operation  gives  the 
only  chance  to  the  patient.  Benignant  con- 
nective-tissue formations,  especially  fibroma  of 
the  lobule,  are  most  frequent.  These  fibrous 
gi'owths  of  the  lobule  may  originate  in  the 
irritation  caused  by  the  wearing  of  ear-rings, 
and  they  may  attain  to  great  dimensions, 
especially  in  negro  women.  Removal  by 
operation  is  the  only  remedy.  Angiomata  are 
occasionally  met  with  in  the  auricle.  Several 
may  exist,  and  they  form  bluish,  pulsating 
tumours,  extending,  it  may  be,  to  the  head. 
From  them  dangerous  haemorrhage  may  take 
place.  Politzer  recommends  the  thermopuncture 
by  Paquelin's  thermocautere.  Sebaceous  cysts, 
when  occuiTing  on  the  auricle,  are  treated  as  on 
other  parts  of  the  body.    Gouty  deposits,  in  the 


form  of  sodium  biurate,  are  sometimes  met  with, 
especially  in  the  upper  part  of  the  helix  or  in 
the  fossa  of  the  helix. 

II.  Diseases  of  the  External  Auditory 
Meatus 

1.  Abnormal  States  op  the  Cerumen. — 
Excess — Ceruminous  Obstructioii. — The  cerumi- 
nous  secretion  consists,  in  a  normal  condition, 
chiefly  of  fatty  and  colouring  matter  forming 
a  circular  yellowish-white  layer,  having  the 
consistence  of  honey,  in  the  inner  part  of  the 
cartilaginous  meatus.  When  in  excess  it  may 
be  semi-fluid  or  doughy  in  consistence,  but  more 
frequently  it  is  dry,  firm,  and  even  stony.  The 
colour  of  the  mass  varies.  It  is  often  of  a 
chocolate  colour,  while,  if  epidermis  enters 
largely  into  its  composition,  the  colour  is  grey 
or  whitish.  If  the  patient  works  in  an  atmo- 
sphere containing  much  coal-dust  or  other  black 
particles,  the  colour  may  be  a  deep  black. 
In  addition  to  cerumen  there  enter  into  the 
masses  sebaceous  matter,  epidermic  scales,  hair, 
coal-dust,  etc.,  while,  occasionally,  the  centre  is 
composed  of  a  small  ball  of  cotton  or  other 
foreign  body.  The  jalug  after  removal  may  be 
found  covered  with  a  dirty  white  membrane, 
and,  on  its  iimer  end,  a  mould  of  the  outer 
surface  of  the  tj'iupanic  membrane  is  occasion- 
ally seen.  The  obstructing  mass  not  infre- 
quently forms  a  plug  filling  the  whole  canal ; 
but  comparatively  small  quantities  may,  on  the 
other  hand,  be  sufficient,  in  certain  circumstances, 
to  impede  the  transmission  of  sound. 

Causes. — These  accumulations  may  be  due 
simply  to  a  mechanical  hindrance  to  the  natural 
escape  of  the  cerumen  from  the  ear,  such  as — a 
natural  narrowness  of  the  meatus,  the  presence 
of  bristly  hairs  at  the  orifice,  eczematous 
thickening  of  the  meatal  walls,  exostosis  or 
hyperostosis,  or  collapse  in  old  age  of  the 
cartilaginous  meatus.  Efforts  to  remove  the 
wax  from  the  ear,  such  as  by  the  use  of  the 
corner  of  a  towel  or  an  "aurilave,"  may  result 
in  the  formation  of  a  hard  ball  of  cerumen  in 
the  deep  part  of  the  meatus.  Or  the  obstruc- 
tion may  be  simply  due  to  excessive  secretion, 
which  in  many  cases  is  also  abnormally  dry  and 
tenacious.  This  excess  is  often  found  naturally 
in  persons  who  perspire  readily;  but  local 
congestion,  such  as  furuncular  or  eczematous 
inflammation,  may  excite  the  glands  to  abnormal 
action.  Mechanical  irritation  also,  such  as  fre- 
quent scratching  with  the  point  of  a  pen  or  a 
toothpick,  may  have  a  similar  effect.  Catarrhal 
processes  in  the  middle  ear  are  sometimes 
associated  with  excess  as  well  as  inspissation. 
In  sclerosis  of  the  middle  ear,  on  the  other  hand, 
the  secretion  is  often  found  to  be  diminished  or 
even  abolished. 

Symptoms. — Defective  heai'ing  is  the  chief 
symptom  of  ceruminous  obstruction.  This  may 
come  on  quite  suddenly,  and  may  for  a  time 


EAR,  EXTP]RNAL,  DISEASES  OF 


471 


fluctuate  considerably,  owing  to  changes  in 
the  size  and  position  of  the  plug,  effected  by 
the  entrance  of  moisture,  sudden  movement  of 
the  head,  or  efforts  to  allay  itchiness.  The 
accumulation  may  go  on  for  a  considerable  time 
without  causing  deafness  so  long  as  there  is  an 
apertui'e,  however  slight,  but  the  entrance  of 
moisture  during  washing  or  in  the  bath  may  be 
the  immediate  cause  of  sudden  and,  to  the 
patient,  alarming  deafness.  Ultimately,  the 
deafness  becomes  uniformly  severe  owing  to 
complete  impaction  or  hardening  of  the  plug. 

Subjective  sounds,  such  as  disagreeable  buzz- 
ing, singing  or  rushing,  are  sometimes  very 
annoying  features  of  this  form  of  deafness.  They 
may  be  reflex  from  pressure  on  the  nerve  twigs 
in  the  meatus,  or  they  may  be  due  to  direct 
pressure  upon  the  tympanic  membrane,  and, 
through  the  ossicles,  upon  the  labyrinthine 
fluid. 

Pain  in  the  ear  is  occasionally  complained 
of,  but  a  sense  of  itchiness  or  of  "  stopping 
up "  is  more  commonly  present.  Pain  of  a 
severe  nature  is  sometimes  excited  by  inflam- 
mation of  the  lining  of  the  meatus,  due  to 
the  pressure  of  the  hard  mass. 

Giddiness  has  been  occasionally  observed  in 
connection  with  impacted  cerumen. 

The  long-continued  pressure  of  a  ceruminous 
plug  is  capable  of  exciting  inflammation  of  the 
tympanic  membrane ;  in  this  way  a  perforation 
or  opacity  and  thickening  of  the  membrane  may 
result. 

Prognosis. — Although  there  is  manifest  plug- 
ging of  the  meatus  we  must  not  at  once  promise 
a  cure,  owing  to  the  fact  that  there  may  coexist 
an  incurable  deeper-seated  affection.  In  probably 
two-thirds  of  the  cases  we  shall  find  that  either 
complete  recovery  or  improvement  of  the  hearing- 
will  follow  the  effective  syringing  of  the  ear.  If 
the  deafness  has  come  on  suddenl}^,  especially 
after  such  a  cause  as  the  entrance  of  water, 
and  if  there  are  marked  fluctuations  in  the  hear- 
ing, the  removal  of  the  mass  will  probably  result 
in  restoi'ation.  In  many  persons  defective  hear- 
ing from  ceruminous  collection  tends  to  recur  at 
intervals  of  months  or  years,  and  in  such  cases 
it  proves,  not  infrequently,  the  precui'sor  of  other 
and  more  permanent  forms  of  deafness. 

Diagnosis. — The  presence  of  excess  of  ceru- 
men is  easily  demonstrated  by  the  use  of  the 
specuhmi  and  reflecting  mirror,  when  the  ex- 
ternal meatus  may  be  found  completely  blocked, 
or  the  collection  may  be  confined  to  the  inner 
part  of  the  canal,  where  it  sometimes  escapes 
detection  by  tlic  unpractised  examiner.  Masses 
of  epithelium,  epidermis,  or  fungi ;  collections 
of  dried  pus  coloured  with  cerumen  (concealing, 
it  may  be,  an  old  perforation),  are  apt  to  be 
mistaken  for  ceruminous  collection.  Careful 
examination  may  show  that  the  meatus  is  not 
entirely  closed  by  the  mass,  and  that  the  deaf- 
ness is  really  due  to  some  other  cause. 


Treatment  of  Ceruminous  Obstruction. — Syring- 
ing with  warm  water  is  tlic  only  safe  and  effec- 
tive method  of  treatment.  The  syringing  may 
at  once  be  carried  out  if  the  mass  be  of  a  soft 
nature,  but  if  hard  and  impacted,  preliminary 
softening  measures  should  be  employed.  The 
following  solution  is  a  suitable  one  : — R  Sodii 
bicarb.,  acidi  carbolici  aa  gr.  vj.,  glycerini  5ij., 
aquse  3ij.  M. 

After  being  warmed,  half  a  teaspoonful  is 
poured  into  the  ear,  and  allowed  to  remain  for 
ten  minutes.  This  should  be  repeated  twice 
during  twenty -four  hours  before  syringing. 
Owing  to  the  swelling  of  the  mass,  by  the 
absorption  of  the  fluid,  the  deafness  may,  for 
the  time,  be  aggravated,  and  the  patient  should 
be  forewarned  of  this.  In  cases  where  we  have 
to  .deal  with  masses  composed  chiefly  of  exfoli- 
ated epidermis  or  epithelium,  there  may  be 
considerable  difficulty  in  removing  them  owing 
to  their  adhesiveness ;  and  the  cautious  and 
repeated  use  of  forceps,  followed  by  syringing, 
may  be  necessary  before  dislodging  and  com- 
pletely removing  them. 

A  brass  piston  syringe,  capable  of  containing 
4  ounces,  is  generally  the  most  efficient  instru- 
ment. The  nozzle  should  have  a  smooth  ex- 
tremity, and  should  not  exceed  an  inch  and  a 
half  in  length.  The  syringe  should  be  furnished 
with  a  fixed  ledge,  or  other  contrivance,  so  as  to 
prevent  the  slipping  of  the  index  and  middle 
fingers  during  its  use.  A  black  vulcanite  tray, 
with  a  concave  edge  to  fit  the  irregular  surface 
under  the  ear,  is  suitable  for  receiving  the  fluid 
as  it  issues  from  the  ear ;  the  concave  edge 
should  be  pressed  close  to  the  skin,  care  being- 
taken  to  prevent  the  escaping  fluid  passing  down 
between  the  tz-ay  and  the  neck.  Bubbles  of  air, 
mixed  with  the  water,  are  very  unpleasant  to 
the  patient,  and  are  to  be  avoided  by  expelling 
the  air  from  the  syringe  before  beginning  to 
syringe  the  ear.  The  water  should  have  a 
pleasant  warmth,  not  under  100°  F.  Cold 
liquid  must  on  no  account  be  used.  During 
syringing,  the  point  of  the  nozzle  of  the  sjn-inge 
is  placed  just  within  the  external  orifice,  in  con- 
tact with  the  roof,  while  the  auricle  is  pulled 
backwards  and  upwards  with  the  left  hand.  A 
fair  amount  of  force  is  necessary  ;  liut,  with  in- 
terruptions, a  stronger  stream  can  1)0  employed 
than  is  safe  in  cases  of  purulent  disease  of  the 
ear.  The  medical  attendant  must  not  entrust 
the  syringe  to  the  patient,  or  to  an  incompetent 
person.  In  some  persons,  syringing  the  ear, 
even  when  done  with  care,  excites  giddiness,  and 
occasionally  considerable  jjahi.  These  effects 
are  more  likely  to  be  produced  if  the  tympanic 
membrane  be  already  perforated,  especially  if, 
at  the  same  time,  excessive  force  be  used.  When 
wc  have  reason  to  suspect  the  existence  of  a 
pei-foration,  we  cannot  be  too  careful  in  the  use 
of  the  syringe,  which,  in  such  a  case,  must  always 
be  preceded  by  the  antiseptic  solvent  already 
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mentioned.  It  is  undesirable  to  continue  the 
syringing  after  the  meatus  is  quite  clear ;  hence 
it  is  well  to  examine  so  as  to  ensure  that  the 
operation  shall  not  be  continued  unnecessarily. 
On  the  other  hand,  we  must  make  sure  that  the 
whole  of  the  obstruction  has  been  removed. 

After  the  completion  of  the  operation,  any 
fluid  which  may  remain  in  the  ear  is  allowed  to 
drain  out,  and  the  passage  is  carefully  dried  with 
absorbent  cotton ;  it  is  well  also  that  a  plug  of 
cotton -wool  be  worn  in  the  meatus  for  some 
hours  afterwards.  Some  injection  of  the  vessels 
of  the  membrane  and  the  inner  part  of  the  canal 
will  be  observed  for  a  short  time  after  syringing. 

Deficiency  of  Cerumen. — The  canal  of  the  ear 
is  sometimes  abnormally  dry  and  destitute  of 
cerumen,  producing,  it  may  be,  a  feeling  of  un- 
pleasant dryness.  This  may  coexist  with  defec- 
tive hearing,  which  is,  however,  not  a  result  of 
the  lack  of  cerumen,  but  rather  an  indication 
of  disease  in  the  middle  ear,  probably  of  the 
sclerotic  type.  Treatment  of  the  middle  ear 
condition  sometimes  leads  to  increase  of  the 
ceruminous  secretion.  The  sense  of  dryness  may 
be  alleviated  by  painting  the  walls  of  the  meatus 
with  vaseline  or  other  lubricating  ointment. 

2.  Foreign  Bodtes  in  the  Ear. — The  foi-eign 
bodies  most  commonly  found  in  the  meatus  are 
beads,  stones  of  fruit,  small  buttons,  peas,  small 
stones,  bits  of  bread,  pieces  of  paper,  fragments 
■of  wood  or  of  slate  pencil.  They  are  most  fre- 
quently found  in  the  ears  of  children,  and  are 
usually  introduced  by  the  child,  or  a  companion 
in  play.  When  a  child  is  brought  in  order  that 
a  foreign  body  be  removed  from  the  ear,  we 
must  make  sure  that  it  is  really  there,  and  must 
not  rest  satisfied  luiless  we  actually  see  it.  For 
it  not  infrequently  happens  that,  although  a 
foreign  body  has  been  introduced  into  the  ear, 
it  has,  unknown  to  the  patient,  found  its  way 
out  again.  The  statement  of  the  patient  must 
therefore  always  be  tested  by  the  use  of  the 
reflecting  mirror  and  the  speculum.  This  is  in 
most  cases  very  easily  done  by  any  one  having 
moderate  experience  in  inspecting  the  ear.  There 
may,  however,  in  some  cases,  be  difficulties  in 
the  way  of  actually  seeing  the  foreign  body.  It 
may  (1)  have  passed  or  been  forced  into  the 
tympanic  cavity,  through  a  perforation  in  the 
membrane  ;  (2)  if  a  small  object,  it  may  be  con- 
cealed in  the  depression  at  the  inner  end  of  the 
floor  of  the  canal,  especially  if  this  be  unusually 
deep ;  (3)  it  may  be  very  difficult  to  see  owing 
to  the  swollen  condition  of  the  walls  of  the 
meatus ;  (4)  it  may  be  embedded  in  cerumen  ; 
(5)  a  sharp  object  may  have  penetrated  the  skin 
of  the  meatus.  In  these  various  conditions,  the 
careful  examination  by  an  experienced  observer, 
with  the  help  of  a  probe  or  syringe,  will  usually 
overcome  the  difficulty. 

With  regard  to  the  symptoms  produced  by  a 
foreign  body  in  the  ear,  we  must  emphasise  the 
fact  that  small,  smooth,  round  bodies  may  re- 


main for  many  years  in  the  meatus  without 
provoking  irritation — if  undisturbed.  If  there 
be  bvxt  slight  pressure  on  the  walls  of  the  meatus, 
the  symptoms  may  be  limited  to  a  degree  of 
dulness  of  hearing  with  sounding  in  the  ear. 
On  the  other  hand,  if  the  object  be  larger,  and 
especially  if  it  has  been  forced  deeply  into  the 
meatus,  violent  pain  maybe  excited,  both  from  the 
pressure  and  from  the  inflammation  which  ensues. 
Rare  cases  are  recorded  of  persistent  cough,  con- 
stant sneezing,  giddiness,  and  vomiting,  and 
even  epileiDtiform  attacks,  due  to  foreign  bodies 
in  the  ear,  the  symptoms  disappearing  after 
their  removal.  There  is  no  doubt,  however, 
that  the  most  serious  consequences  of  foreign 
bodies  in  the  ear  have  been  due  to  the  injudi- 
cious or  unskilful  use  of  instruments  for  their 
removal.  The  author  has  known  death  itself 
result  from  such  effiDrts,  and  he  has  also  known 
grave  injuries  inflicted  on  the  structures  of  the 
ear  from  the  use  of  instnnnents  intended  to 
remove  a  foreign  body,  which  was,  however, 
proved  to  have  no  existence  there. 

Removal  of  Foreign  Bodies  from  the  Ear. — If 
the  foreign  body  be  smaller  than  the  lumen  of 
the  canal,  which  it  usually  is,  and  if  it  has  not 
been  driven  in  beyond  the  narrow  part  of  the 
meatus  (the  isthmus),  the  use  of  a  syringe  and 
W'arm  water  will,  in  the  majority  of  cases,  ensure 
the  expulsion  of  the  body.  If  we  find  on  examina- 
tion a  free  space  between  the  walls  of  the  meatus 
and  the  foreign  body,  the  stream  of  warm  water 
should  be  directed  into  it.  A  syringe  such  as 
that  used  for  the  removal  of  impacted  cerumen 
is  suitable,  and  the  auricle  should  be  pulled  well 
upwards  and  backwards  with  the  left  hand, 
while  the  child's  head  is  inclined  somewhat 
downwards  towards  the  aft'ected  side,  in  order 
to  assist  the  movement  of  the  object  outwards. 
AVhen  the  foreign  body  has  reached  the  outer 
orifice,  it  can  be  easily  removed  with  a  small 
scoop.  It  is  to  be  noted  that,  if  the  foreign 
body  be  a  pea  or  other  vegetable  substance,  it 
may,  from  absorption  of  the  fluid,  become  more 
firmly  impacted  after  syringing.  We  should 
therefore  be  prepared  to  use  other  means  im- 
mediately after  the  failure  of  syringing. 

When,  however,  the  foreign  body  is  found  to 
be  impacted  deeply  in  the  canal,  especially  if  it 
has  been  forced,  either  at  its  introduction  or  in 
the  subsequent  efforts  to  remove  it,  beyond  the 
narrower  portion  of  the  canal,  into  the  space 
where  the  floor  dips  down  and  the  canal  widens, 
its  removal  may  be  a  matter  of  great  difficulty. 
If,  through  inflammatory  swelling  of  the  walls 
of  the  meatus,  the  foreign  body  has  become  im- 
movably fixed,  the  difficulty  may,  for  the  time 
being,  appear  insupei'able.  In  such  tightly 
impacted  foreign  bodies  we  should  first  examine 
carefully  for  any  space,  however  small,  between 
the  foreign  body  and  the  walls  of  the  meatus, 
so  that  a  stream  of  water  from  a  syringe  may 
be  directed  into  the  space  and  behind  the  foreign 
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body,  with  the  hope  that  the  latter  may  be  urged, 
by  the  pressure  of  the  fluid,  towards  the  external 
orifice.  If,  after  a  fair  trial,  syringing  should 
fail  to  expel  the  object,  some  form  of  instrument 
nmst  be  resorted  to.  No  one,  however,  should 
attempt  extraction  with  an  instrument  in  such 
circumstances,  especially  in  the  case  of  a  child, 
without  the  use  of  chloroform  or  other  general 
anajsthetic. 

The  jJ'T-tient  being  under  the  ancesthetic,  the 
interior  of  the  ear  is  thoroughly  illuminated, 
through  a  speculum,  by  means  of  a  reflecting 
mirror  on  the  forehead.    A  thin  but  strong  in- 
strument, slightly  curved,  such  as  one  of  the 
blades  of  Dr.  Guy's  forceps  (miniature  midwifery 
forceps),  is  introduced  between  the  foreign  body 
and  the  wall  of  the  meatus,  selecting  a  gap,  if 
such  exists,  and  used  as  a  lever  to  urge  the  body 
outwards.     Such  an  instrument  should  be  as 
fine  and  small  as  possible,  compatible  with  suffi- 
cient strength,  because  it  is  often  a  matter  of 
much  difficulty  in  such  cases  to  pass  even  a  thin 
instrument  between  the  walls  of  the  meatus  and 
the  foreign  body,  while  the  force  which  may  be 
necessary  in  order  to  prise  the  object  outwards 
can  only  be  safely  employed  with  a  strong  in- 
strument.   If  practicable,  the  instrument  should 
be  introduced  antero-inferiorly,  where  the  tym- 
panic membrane  is  farthest  away  from  the  orifice 
of  the  ear.    Lister's  hook  is  suitable  when  the 
foreign  body  is  not  too  deeply  situated.    A  con- 
venient instrument  is  to  be  had  having  Guy's 
curved  arrangement  at  one  end  and  Lister's 
liook  at  the  other.    Ordinary  forceps  should,  as 
a  rule,  be  discarded,  as  they  tend  to  impel  the 
object  farther  in ;  only  when  the  foreign  body 
is  close  to  the  orifice  of  the  ear,  or  very  small 
in  size,  are  they  permissible,  and  then  syringing 
is  preferable.    If  we  are  able  to  encircle  the 
object  with  a  strong  wire  loop,  used  with  AVilde's 
snare,  it  may  be  possible  to  bring  it  safely  awaj', 
or  so  change  its  position  that  syringing  may  be 
successful,  or  the  use  of  the  lever  instrument 
rendered  possible.    In  the  case  of  a  vegetable 
substance,  such  as  a  pea,  tightly  impacted,  a 
fine  bent  hook  may  be  used  to  break  it  down ; 
afterwards  the  fragments  are  expelled  with  a 
sja-inge.   Lciwenberg  suggested  that  a  fine  brush, 
dipped  in  a  solution  of  glue,  should  be  applied 
to  the  foreign  body,  with  the  hope  that  adhesion 
may  take  place  and  allow  of  the  foreign  body 
being  safely  withdrawn.    In  the  case  of  long- 
pointed  objects,  lying  across  the  meatus,  it  may 
be  necessary  to  break  them  with  forceps  and 
extract  tiie  pieces  sepai-ately  or  syringe  them 
out.    If  the  foreign  body  has  passed  through 
the  tympanic  membrane    into    the  tympanic 
cavity,  its  removal  with  the  Avire  loop  should  be 
attempted.    The  author  has  not  fomid  any  help 
in  such  cases  from  the  air  douche,  or  fluid  injec- 
tiiins  tlu-ough  the  Eustachian  tube,  or  suction 
with  Siegle's  speculum,  as  suggested  by  some 
authorities. 


If  these  various  methods  prove  unsuccessful — 
the  foreign  body  being  innnovably  wedged  in 
the  inner  end  of  the  meatus  or  in  the  tympanum 
— we  should  make  a  long  incision  at  the  junc- 
tion of  the  auricle  with  the  mastoid  process, 
dissect  the  auricle  and  cartilaginous  meatus  for- 
wards, and  thus  gain  access  to  the  osseous  part 
of  the  meatus,  nearer  to  the  foreign  body.  A 
strong  lever  instrument  can  then  be  more  safely 
and  effectively  employed.  The  wound  should 
be  carefully  sutured,  and  the  meatus  plugged 
with  iodoform  gauze  for  a  few  days.  In  the 
event  of  failure,  as  a  last  resort  the  posterior 
wall  of  the  osseous  meatus  should  be  removed 
with  the  bur  or  chisel,  and,  if  necessary,  the 
antrum  mastoideum  can  be  opened. 

Insects,  such  as  fleas,  earwigs,  bugs,  etc.,  may 
find  their  way  into  the  ear  and  excite  alarm  in 
the  mind  of  the  patient.  Their  presence  may 
not  only  produce  the  sensation  of  a  moving  body 
in  the  ear,  but,  by  fastening  upon  the  skin  of 
the  meatus  or  the  tympanic  membrane,  severe 
pain  may  be  excited.  There  is  no  evidence  that 
the  earwig  is  an  esjjecially  dangerous  inmate  of 
the  ear,  as  popularly  believed.  Maggots  may 
be  found  in  the  ear,  especially  if  the  latter  be 
the  seat  of  a  purulent  discharge,  from  the  de- 
position of  the  eggs  of  tlie  fly,  probably  attracted 
by  the  pm-ulent  odour.  Insects  are  easily  ex- 
pelled from  the  ear  by  syringing  with  water,  or 
even  by  j^ouring  water  or  oil  into  the  ear,  allow- 
ing it  to  remain  for  a  few  minutes.  The  smoke  of 
tobacco,  blown  into  the  meatus,  usually  leads  to 
the  departure  of  the  insect.  In  the  case  of 
maggots  rectified  spirit  may  be  poured  into  the 
ear,  and  after  a  time  the  use  of  the  syringe  will 
generally  expel  them.  It  may  be  necessary', 
however,  to  pick  them  out  with  forceps.  If  a 
leech  should  find  its  way  into  the  ear,  syringing 
witli  a  solution  of  common  salt  will  ensure  its 
expulsion. 

3.  FuRUNxuLt  OR  Circumscribed  Inflamma- 
Tiox  OF  THE  Externa],  Meatus. — Synonyms  : 
Otitis  externa  cii'cumscripta ;  boils  in  the  ear. 
This  is  one  of  the  commonest  inflammatory 
affections  of  the  external  meatus,  and  is  often 
associated  with  boils  elsewhere.  The  inflam- 
mation has  its  origin  in  a  hair  follicle  or  gland 
in  the  subcutaneous  tissiie,  generally  in  tlie 
cartilaginous  part  of  the  meatus.  A  core  of 
sloughed  tissue  usually  results  with  more  or  less 
purulent  formation ;  the  latter  may  be  very 
slight,  or  it  may  constitute  a  distinct  abscess. 
We  generally  find  more  than  one  in  the  same 
ear,  and  they  have  a  marked  tendency  to 
recur. 

Cduscs. — While  no  doubt  essentially  microbic 
in  origin,  local  irritating  conditions  are  important 
factors  in  the  causation  of  these  furunculi.  The 
special  microbe,  which  enters  the  hair  follicle 
and  excites  the  inflammatory  process,  is  the 
staphjdococcus  pyogenes,  aiu'cus  or  albus.  The 
disease  is  often  associated  with  scah'  eczema  of 
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the  meatus,  when  the  mechanical  efforts  to  re- 
lieve the  feeling  of  itchiness  seem  to  induce  it. 
Furunculi  are  also  a  not  uncommon  complication 
of  purulent  middle  ear  disease,  probably  owing 
to  infection  derived  from  the  purulent  discharge. 
The  constant  presence  of  moisture  in  the  meatus, 
the  temporary  entrance  of  cold  water  while  bath- 
ing, or  the  use  of  irritants  by  way  of  treatment 
may  excite  the  disease.  Like  most  diseases,  it  is 
often  attributed  by  patients  to  cold.  No  doubt 
certain  defective  states  of  the  health  may  pi'e- 
dispose  to  these  furunculi,  such  as  diabetes. 
{See  "  Boils.") 

Symptoms. — Pain  in  the  ear  is  the  chief  symp- 
tom. This  is  sometimes  intensely  acute,  radiat- 
ing, it  may  be,  over  the  side  of  the  head,  while 
frequently  there  is  a  painful  pulsation  in  the  ear 
described  as  a  "hammering";  these  painful 
sensations  are  always  worse  at  night.  Move- 
ments of  the  auricle  tend  to  aggravate  the  pain ; 
so  does  pressure,  such  as  lying  upon  the  auricle, 
or  pressure  on  the  tragus.  The  pain  is  also  in- 
tensified by  movements  of  the  lower  jaw,  as  in 
chewing,  yawning,  and  even  speaking.  When 
the  boil  is  on  the  posterior  wall  of  the  meatus 
there  may  be  pain  on  pressure  over  the  mastoid, 
which  may  sometimes  be  (Edematous ;  while,  if 
over  the  anterior  wall,  the  front  of  the  tragus 
may  be  swollen  and  very  tender  to  touch.  The 
hearing  is  usually  for  the  time  defective,  owing 
to  the  pai'tial  or  complete  occlusion  of  the  meatus 
by  the  swelling,  while  there  is  often  a  humming 
or  buzzing  sensation  in  the  ear.  In  severe  cases 
febrile  disturbance  may  be  pi'esent.  When  ex- 
amining the  ear  we  should  at  first  simply  reflect 
light  into  the  meatus  without  a  speculum,  as  the 
use  of  tlie  latter  may  be  very  painful.  If  there 
be  any  secretion  in  the  canal  the  latter  should 
be  gently  syringed  and  carefully  dried  with 
cotton-wool.  We  may  tlien  find  two  or  even 
three  furunculi  in  difterent  stages,  and  the  meatus 
entirely  closed  by  the  swelling.  The  skin  over 
the  furunculus  is  usually  reddish,  and  when 
pressed  with  a  probe  is  extremely  sensitive. 

Course. — The  inflammatory  centre  may  de- 
velop into  a  distinct  abscess,  but  more  frequently, 
after  a  few  days,  the  boil  ruptures,  giving  exit  to 
a  small  slough  and  a  few  drops  of  pus,  witli  relief 
to  the  pain.  The  pus  or  slough  may  require  to 
be  pressed  out  of  the  little  orifice  with  a  probe. 
Granulation  tissue  occasionally  sprouts  from  the 
opening,  but  the  disease  very  rarely  leads  to 
any  affection  of  the  bone.  Excessive  formation 
of  epidermis  or  cerumen  sometimes  follows  an 
attack. 

Diagnosis. — The  nature  of  the  affection  is 
determined  by  the  soft  localised  swelling,  very 
sensitive  to  pressure  with  a  probe,  and  also 
by  the  pain  elicited  during  pressure  upon  or 
traction  of  the  auricle.  It  may  in  a  slight  case 
look  like  a  small  pimple  at  the  orifice  of  the 
ear.  We  must  not  confound  the  oedema  over 
the  mastoid  with  actual  periostitis. 


Treatment. — Antiseptic  and  sedative  plugs 
introduced  and  kept  in  the  ear  are  very  useful, 
such  as  an  ointment  composed  of  1  grain  of 
menthol,  2  grains  of  iodoform  or  boracic  acid, 
and  1  drachm  of  vaseline ;  this  is  smeared 
thickly  on  long  cotton-wool  plugs,  introduced 
well  into  the  meatus  and  changed  every  few 
hours.  Carbolic  acid  and  vaseline,  1  in  50,  may 
be  used  in  the  same  manner.  An  ointment 
composed  of  1  grain  of  hydrochlorate  of  mor- 
phine to  1  drachm  of  vaseline  has  a  sedative 
effect.  These  plugs  should  not  be  allowed  to 
press  painfully  on  the  walls  of  the  meatus,  but 
made  simply  to  occupy  the  canal  so  as  to  bring 
the  antiseptics  in  contact  with  the  inflamed 
areas.  Some  prefer  the  use  of  antiseptic  solu- 
tions, especially  in  the  recurrent  form  of  the 
disease,  such  as  boracic  acid  and  alcohol  1  in  20, 
or  perchloride  of  mercury  1  in  2000,  but  the 
author  has  found  the  antiseptic  plugs  preferable. 

Warmth  and  moisture,  in  the  form  of  linseed- 
meal  poultices  or  hot  fomentations,  frequently 
applied  over  the  ear,  into  which  an  antiseptic 
plug  has  been  placed,  are  distinctly  iiseful  in 
relieving  the  pain.  These  applications  should, 
however,  be  discontinued  as  soon  as  the  pain 
is  relieved,  as  there  is  no  doubt  that  excessive 
poulticing  tends  very  much  to  the  recurrence 
of  furunculi.  As  a  rule  it  is  well  to  avoid  the 
entrance  of  liquids,  such  as  oils,  into  the  ear, 
and  we  should  aim  rather  at  keeping  the  ear 
perfectly  dry,  with  the  exception  of  the  anti- 
septic plugs.  If  syringing  be  necessary,  the 
ear  should  be  afterwards  most  carefully  mopped 
out  with  absorbent  cotton-wool.  After  syring- 
ing and  drying,  the  insufflation  of  a  small 
quantity  of  fine  boracic  powder,  before  the 
introduction  of  the  plug,  is  useful  where  the 
canal  is  not  completely  closed.  If  the  furunculi 
affect  an  ear  already  the  seat  of  purulent  middle 
ear  disease,  it  is  doubly  important  to  employ 
dry  treatment.  In  such  a  case  the  ear  as  a 
rule  requires  to  be  syringed  with  antiseptic 
solutions,  but  great  care  should  be  taken  to  dry 
the  whole  of  the  meatus  by  means  of  absorbent 
cotton,  on  a  cotton-holder.  A  little  dry  boracic 
powder  is  then  blown  in  and  the  antiseptic 
cotton-wool  plug  worn. 

If  the  pain,  in  spite  of  such  remedies,  con- 
tinues so  as  to  prevent  sleep  and  cause  much 
siiffering,  an  incision  is  made  into  the  seat  of 
the  inflammation.  A  slender  and  sharp-pointed 
blade,  such  as  a  fine  tenotomy  knife,  is  suitable, 
and  we  should  cut  from  below  upwards,  this 
being  less  painful.  The  contents  of  the  boil 
are  then  pressed  out  with  a  probe,  and  the  fore- 
going treatment  carried  oiit.  If  an  anaesthetic 
be  not  administered,  the  head  should  be  held 
firmly,  as  the  inflamed  tissue  is  very  sensitive 
to  incision,  which,  however,  is  generally  soon 
afterwards  followed  by  marked  relief.  Granu- 
lation tissue,  if  present,  should  be  removed  with 
forceps  followed  by  the  use  of  boric  powder. 
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If  there  be  chronic  scaly  eczema  of  the  meatus, 
appropriate  treatment  must  be  employed,  so  as 
to  prevent  recurrence  of  the  boils. 

In  persistently  recurrent  fnriniculi,  general 
treatment  may  be  very  useful.  We  should 
regulate  the  diet,  the  use  of  stimulants,  exer- 
cise, etc.  The  possibility  of  the  patient  suffer- 
ing from  diabetes  should  be  kept  in  view.  If 
there  be  anaemia  on  the  one  hand,  or  plethora 
on  the  other,  we  must  prescribe  appropriate 
treatment.  Arsenic  may  be  employed  in  the 
persistent  forms,  while  sulphide  of  calcium  is 
a  remedy  worthy  of  trial. 

4.  Diffused  Inflammation  of  the  External 
Meatus — Otitis  Externa  Diffusa. — This  includes 
a  variety  of  conditions  in  which  the  cutaneous 
lining  of  the  meatus,  often  including  that  of  the 
tympanic  membrane,  is  involved  in  the  inflam- 
matory process.  In  the  severe  forms  the  peri- 
osteum of  the  bony  meatus  usually  participates. 

The  following  varieties  may  be  distinguished  : 

(a)  The  eczematoiis  form,  which  manifests 
itself  in  the  acute  stage  by  redness  and  swelling, 
with  copious  serous  exiidation  and  epidermic 
formation.  It  is  fi'equently  based  upon  chronic 
scaly  eczema  of  the  meatus,  or  it  may  be  an 
extension  from  eczema  of  the  auricle.  Iodoform, 
used  in  the  treatment  of  middle  ear  disease,  is 
sometimes  responsible  for  it.  Chronic  eczema 
may  bring  about  stenosis  of  the  meatus  from 
gi'adual  thickening  of  its  lining  membrane. 

(h)  Traumatic  Otitis  Externa.  —  This  form 
may  be  due  to  (1)  the  insertion  of  foreign 
bodies  in  the  ear,  or,  more  commonly,  imj^roper 
attempts  to  remove  them ;  (2)  the  introduc- 
tion of  irritating  or  caustic  substances,  such 
as  scalding  water,  cold  water,  chemical  and 
caustic  substances  ;  (3)  the  unskilful  use  of 
instruments ;  (4)  injuries,  such  as  punctured 
wounds,  fracture  through  the  roof  of  the  meatus, 
fractui-e  of  the  tympanic  plate.  The  latter  may 
be  caused  by  a  fall  from  a  height  in  which  great 
force  is  applied  to  the  chin  ;  the  bleeding  from 
the  ear  which  takes  place  in  this  injury  may 
be  readily  mistaken  for  fracture  of  the  base 
of  the  skull. 

(c)  Syj:)hilitic  Otitis  Externa. — This  is  a  rare 
affection,  and  may  occur  either  in  the  primary 
or  in  the  secondary  stage  of  the  disease.  It  is 
usually  seen  in  the  form  of  condylomata  and 
ulcerations,  which  are  apt  to  leave  cicatrices 
or  pigmentaiy  patches  ;  the  former  sometimes 
seriously  contracting  the  canal.  They  usually 
occupy  the  outer  orifice  of  the  ear,  appearing  as 
a  greyish-red  mass  of  granulation  tissue,  yield- 
ing a  foetid  discharge.  The  ulcerations  have 
a  dirty-white  appearance,  circular  in  shape. 

{d)  Parasitic  Otitis  Externa. — This  form 
(otomycosis)  is  due  to  the  growth  and  accumu- 
lation of  fungi,  generally  belonging  to  the  genus 
aspergillus,  found  chiefly  on  the  inner  third 
of  the  canal,  and  the  outei-  surface  of  the 
membrane.    Damp  dwellings  generally  favour 


their  formation.  The  fungi  seem  to  develop 
most  frequently  in  a  meatus  where  there  has 
been  an  accumulation  of  epidei-mis  or  cerumen, 
forming  a  nidus  for  the  germination  and  growth 
of  the  parasite.  The  two  chief  forms  of  fimgi 
found  in  the  ear  are,  1st,  aspergilliis  7ii.f/ricans, 
forming  a  blackish  collection ;  2nd,  aspergillus 
flavescens,  in  which  the  spores  form  yellowish 
points — the  collections  being  whitish  or  greyish. 
These  finigi  adhere  very  tenaciously  to  the 
osseous  walls  of  the  canal  and  to  the  tympanic 
membrane  ;  and,  when  removed,  the  cutis  be- 
neath is  I'cd,  presenting  sometimes  a  bleeding 
tendency. 

If  the  fungi  be  not  eradicated  there  is  a  great 
tendency  to  relapse  of  the  inflammation  with 
much  pain.  No  doubt  these  collections  of  fungi 
ai'e  sometimes  regarded  as  simple  ceruminous 
or  epidermic  accumulations.  If  these  show  a 
tendency  readily  to  recur,  and  especially  if  there 
be  considerable  pain,  microscopic  examination 
should  be  made. 

(e)  Croupous  and  Diphtheritic  Inflammation. — 
This  form  is  rare,  and  is  generally  associated 
with  ^jharnygeal  diphtheria,  although  it  has 
been  known  to  occur  in  the  meatus  indepen- 
dently of  the  throat.  In  this  variety  there  is 
a  dirty-greyish  membrane,  which  adheres  to  the 
osseous  meatus,  and  on  the  separation  of  the 
membrane  a  bleeding  surface  is  exposed. 

(/ )  Secondary  Otitis  Externa.  —  In  acute 
otitis  media  the  lining  of  the  osseous  meatus 
is  almost  always  involved ;  but  the  chronic 
middle  ear  purulent  affections  still  more  fre- 
quently involve  the  meatus.  The  mastoid 
antrum  and  mastoid  cells  are  closely  related  to 
the  postero-superior  wall  of  the  bony  meatus, 
so  that  purulent  collections  not  infrequently 
make  their  way  through  the  layer  of  bone  separ- 
ating these  sjjaces  and  burrow  imderneath  the 
lining  of  the  meatus,  or,  bursting  through  the 
lining,  a  fistulous  communication  with  the  meatus 
is  formed.  The  greater  part  of  the  postero- 
superior  bony  wall  may  thus  be  destroyed,  with 
or  without  the  formation  of  sequestra.  Even 
the  whf)le  of  the  bony  tissue  intervening  be- 
tween the  meatus  and  the  anterior  knee  of  the 
lateral  sinus  may  in  some  cases  be  destroyed. 
These  conditions  show  themselves  by  profuse 
discharge  and  by  exuberant  granulation  tissue 
or  polypi  which  spring  up  and  frequently  fill 
the  meatus. 

Symptoms  of  these  varioHs  forms  of  Otitis  Ex- 
terna.— In  the  acute  stage  the  subjective  symp- 
toms consist  of  pain,  impairment  of  hearing  and 
subjective  sounds;  they  can  scarcely  be  distin- 
guished from  those  attending  the  circumscribed 
variety  of  inflammation.  Like  the  latter  the 
pain  is  usually  aggravated  by  movements  of  the 
jaw,  or  by  pressure  or  traction  upon  the  auricle  ; 
and  the  hearing  is  impaired  in  proportion  to  the 
degree  of  swelling,  and  the  amount  of  inflam- 
matory products,  as  well  as  to  the  degree  in 
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which  the  tympanum  participates.  In  severe 
forms,  at  a  very  early  stage,  the  epidermis  may 
be  elevated  by  effused  blood,  causing  one  or 
more  bluish  swellings  in  the  bony  meatus,  which 
may  lead  to  considerable  discharge  of  blood 
from  the  ear  (otitis  externa  hsemorrhagica). 
After  a  short  period  of  hyperfemia  and  swelling, 
with,  it  may  be,  hfemorrhagic  elevations,  a  dis- 
charge from  the  meatus  appeai-s.  In  the  ecze- 
matous  variety  there  are  usually  itchiness,  heat, 
and  sense  of  fulness,  and,  on  examination,  we 
find  in  the  meatus  serous  or  purulent  secretion, 
with,  in  many  cases,  laminated  masses  of  sodden 
epidermis.  After  removing  inflammatory  pro- 
ducts by  cautious  syringing  and  drying,  the 
meatal  and  tympanic  surfaces  are  usually  seen 
to  be  red,  swollen,  spongy,  or  granular  from 
loss  of  epidermis.  In  the  chronic  stage,  granii- 
lations  are  apt  to  spring  up,  while  the  discharge 
acquires  a  disagreeable  odour.  Glandular  en- 
largements of  the  neck  or  swelling  over  the 
parotid  gland  are  likewise  not  uncommon.  If 
treatment  be  neglected  or  insufficient,  especially 
if  the  patient  have  an  unhealthj^  constitution, 
the  disease  is  apt  to  go  on  indefinitely,  and  may 
bring  about  such  consequences  as  the  follow- 
ing: — (1)  stenosis  of  the  meatus,  from  hyper- 
trophy of  the  cutaneous  lining,  or  from  hyper- 
ostosis of  the  bony  walls  ;  (2)  caries  or  necrosis 
of  the  osseous  part  (this  is,  however,  a  much 
more  frequent  result  of  middle  ear  disease)  ; 
(3)  perforation  of  the  tympanic  membrane  and 
extension  to  the  middle  ear,  or  opacity  and 
thickening  of  the  tympanic  membrane ;  (4) 
owing  to  the  defective  state  of  the  tympanic 
plate  in  the  young  child  and  to  the  clefts  in  the 
cartilaginous  meatus,  inflammation  of  the  ex- 
ternal meatus  is  apt,  at  that  time  of  life,  to 
extend  to  the  articulation  of  the  jaw  and  the 
parotid  gland ;  (-5)  fatal  implication  of  the 
meninges,  brain,  or  lateral  sinus  may  result 
by  extension  through  the  roof  or  back  wall. 
This,  however,  is  very  rare  compared  with  fatal 
extension  from  the  middle  ear  spaces. 

As  inflammatory  affections  of  the  meatus  are 
very  often  associated  with  middle  ear  disease, 
it  is  sometimes  difficult,  in  a  given  case,  to 
decide  which  is  the  primary  condition ;  while, 
owing  to  stenosis  of  the  meatus,  it  may  be  im- 
possible to  determine  accurately  the  state  of 
the  tympanic  membrane  or  middle  ear.  From 
furuncular  inflammation  the  diffused  form  is 
distinguished  by  the  localised  nature  of  the 
former  as  tested  by  a  probe.  If  the  inflamma- 
tion be  eczematous,  we  shall  find  other  symp- 
toms of  eczema,  such  as  itchiness,  scaliness,  and 
occasional  serous  discharge.  In  the  parasitic 
form,  microscopic  examination  is  necessary  in 
order  to  form  a  correct  diagnosis.  This  variety 
is  to  be  suspected,  if  a  condition  resembling  a 
ceruminous  collection  is  attended  by  severe 
pain,  difficulty  in  clearing  out  the  meatus,  and 
tendency  to  recur. 


Treatment  of  the  various  forms  of  Otitis  Externa 
Diffusa. — In  the  acute  stages,  abstraction  of 
blood,  by  means  of  leeches,  will  have  a  mitigat- 
ing influence,  especially  in  removing  pain.  Two 
leeches  applied  over  the  tragus,  and  two  at  the 
lower  part  of  the  mastoid,  will  afford  sufficient 
depletion  in  the  case  of  an  adult.  After  the 
bleeding  has  ceased,  the  good  effects  are  en- 
hanced by  the  use  of  hot  fomentations.  In 
milder  cases,  or  when  there  is  not  much  pain, 
removal  of  blood  is  unnecessary.  Gentle  syring- 
ing with  hot  water,  in  which  2  per  cent  of 
boracic  acid  has  been  dissolved,  is  also  calculated 
to  soothe  pain.  Warm  poultices  of  linseed  meal 
applied  over  the  ear  are  also  soothing,  but  they 
should  only  be  used  while  the  pain  is  at  its  height, 
and  should  be  discontinued  as  soon  as  there  is 
relief.  A  few  drops  of  tincture  of  opium  or  of 
the  following — R  Liniment,  belladon.,  liniment, 
opii  aa  ^i'^'-  M. — placed  on  a  plug  of  cotton- 
wool, and  inserted  in  the  outer  orifice,  usually 
afford  relief  to  pain.  The  gelatine  preparations 
of  Gruber  (amygdalte  aurium)  are  preferred  by 
some.  These  contain,  for  an  adult,  either  ^th 
of  a  grain  of  liquid  extract  of  opium,  or  yVth 
of  a  grain  of  hydrochlorate  of  morphine.  They 
are  introduced  with  aural  forceps,  and  the 
meatus  is  afterwards  closed  with  cotton-wool. 
The  gelatine  gradually  dissolves,  and  relief  to 
the  pain  follows.  If  the  pain  should  be  intense, 
preventing  sleep,  an  internal  sedative,  such  as 
Dover's  powder,  or  the  subcutaneous  injection 
of  morphia,  may  be  required  at  night.  In  the 
acute  condition  rest  and  quiet  in  the  house, 
especially  during  winter  weather,  contribute  to 
the  recovery.  At  the  same  time  a  plug  of 
cotton-wool  should  be  kept  in  the  orifice  of  the 
ear,  while  a  pad  of  cotton-wool  is  placed  over 
the  side  of  the  head. 

When  the  secreting  stage  begins  and  in- 
flammatory products  occupy  the  meatus,  the 
ear  should  be  gently  syringed  once  or  twice  a 
day,  or  less  frequently  if  the  secretion  is  slight, 
with  a  hot  solution  of  boracic  acid,  then  dried 
as  far  as  the  tympanic  membrane  with  absorbent 
cotton  on  a  cotton-holder,  and  a  small  quantity 
of  finely  powdered  boracic  acid  blown  in.  As 
soon,  however,  as  the  secretion  has  ceased  to 
form,  the  parts  should  simply  be  kept  dry. 
Granulation  tissue  must,  if  present,  be  removed 
with  a  snare  or  suitable  forceps,  followed  either 
by  the  boracic  treatment,  just  described,  or  by 
the  spirit  treatment.  The  latter  form  of  treat- 
ment is  applied  as  follows:  —  After  syringing 
with  a  solution  of  boracic  acid  and  drying  out 
the  ear,  a  solution,  consisting  of  equal  parts  of 
rectified  spirit  and  water,  well  warmed,  should 
be  poured  into  the  ear  and  allowed  to  remain 
there  for  ten  minutes — repeating  the  process 
twice  a  day  till  the  ear  be  perfectly  dry.  When 
the  condition  of  the  meatus  depends  upon  a 
purulent  affection  of  the  middle  ear,  these 
remedies  are  specially  suitable. 
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In  the  eczematous  form  of  inflammation, 
when  the  walls  of  the  canal  are  thickened,  and 
in  the  dry  scaly  condition,  elongated  plugs  of 
cotton  smeared  with  an  ointment  such  as 
the  following  —  Hydrarg.  oxid.  rub.,  hydrarg. 
ammoniat.  iia  gi-.  vj.,  adipis  benzoat.  sj.,  ol. 
oliva3  opt.  M. — should  be  inserted  twice  a 

day,  so  as  not  only  to  stimulate  absorption,  but 
also  to  exercise  a  certain  degree  of  pressure. 
In  the  more  persistent  forms  of  thickening,  a 
strong  solution  of  nitrate  of  [silver  (40  grains  to 
the  ounce  of  water)  should  be  painted  over  the 
walls  of  the  meatus  twice  a  week,  for  several 
weeks.  After  each  application  a  ball  of  cotton, 
soaked  in  a  solution  of  common  salt,  is  applied 
for  a  few  seconds  to  the  orifice  of  the  ear  to 
prevent  blackening  of  the  skin.  In  the  dry 
scaly  form,  without  stenosis  but  with  trouble- 
some itching,  we  should  use,  in  addition  to  the 
foregoing  treatment,  the  following  :  —  R  Acidi 
carbolici  gr.  v.,  spirit,  rectif.  3ij-)  glycerini  3ij- 
Sig.  —  For  jjainting  external  meatus  twice  daily. 

If  the  inflammation  be  of  a  specific  natiu'e, 
general  anti  -  syphilitic  treatment  should  be 
employed.  The  condylomata  may  be  cut  off 
with  scissors,  and  chromic  acid  then  applied. 
Occasional  dusting  with  calomel  powder  will 
also  prove  useful.  An  ointment,  containing  10 
grains  of  iodoform  to  an  ounce  of  vaseline,  may 
sometimes  be  applied  with  advantage. 

In  the  treatment  of  the  parasitic  form,  the 
efiectivc  use  of  the  syringe,  with  a  2  per  cent 
solution  of  boracic  or  carbolic  acid,  as  already 
mentioned,  may  have  to  be  repeated  several 
times  before  the  masses  can  be  removed,  and 
the  aid  of  forceps  may  be  necessary.  Some 
decided  parasiticide,  such  as  rectified  spirit  or  an 
alcoholic  solutionof  bichlorideof  mercury  (1  grain 
to  the  oimce  of  rectified  spirit),  twice  a  day  for 
a  week,  may  be  required  to  prevent  recurrence. 
Such  solutions,  after  being  poured  into  the  ear, 
should  be  allowed  to  remain  there  for  five  minutes. 

AVhile  local  treatment  is  of  first  importance 
in  these  inflammations  of  the  external  meatus, 
general  treatment,  especially  in  the  chronic 
forms,  contributes  to  recovery,  such  as  the  use 
of  iron,  cod-liver  oil,  nutritious  food,  abundance 
of  fresh  open  air,  etc.;  anti-syphilitic  remedies 
in  specific  cases ;  arsenic  in  eczematous  cases ; 
alkalies  and  aperients  in  gouty  conditions. 

5.  Caries  and  Necrosis  op  the  External 
Meatus. — While  caries  and  necrosis  may  occur 
primarily  from  inflammation  of  the  osseous  part 
of  the  meatus,  it  is  important  to  remember  that 
bony  affections  of  the  meatus  are  usually  part 
of  a  purulent  middle  ear  disease,  especially 
affecting  the  posterior  wall  through  the  prox- 
imity of  the  mastoid  antrum  and  cells.  In  such 
cases  the  upper  and  back  wall  may  be  first  seen 
to  bulge,  owing  to  pus  forming  under  the  skin 
and  periosteum.  The  bone  forming  the  outer 
wall  of  the  attic  of  the  tympanum  is  not  in- 
frequently involved,  leading  to  exposure  of  the 


head  and  neck  of  the  malleus.  In  caries  and 
necrosis  there  is  a  purulent,  often  sanious, 
discharge  from  the  ear,  and  exuberant  granula- 
tions spring  from  the  seat  of  the  diseased  bone, 
which  bleed  readily  when  touched.  These  may 
fill  the  canal  of  the  ear,  and  they  recur  after 
removal.  There  are  often  other  manifest  evi- 
dences of  mastoid  and  tympanic  disease.  A 
probe  may  show  bare  firm  bone,  especially  on 
the  back  wall ;  at  other  times  there  is  a  movable 
sequestrum ;  or  the  probe  may  pass  through  a 
carious  aperture  into  the  cells  behind. 

Treatment  of  Caries  and  Necrosis. — X  soft 
bulging  in  the  upper  and  back  part  of  the  canal 
may  first  require  to  be  incised,  when  caries  or 
necrosis  of  the  bone  beneath  may  be  found.  In 
the  case  of  a  movable  sequestrum,  syringing 
may  be  sufficient  to  remove  it ;  failing  that,  a 
pair  of  strong  forceps  must  be  employed,  while 
the  23atient  is  under  chloroform.  A  long-jDointed 
sequestrum,  fixed  transversely  in  the  meatus, 
may  require  to  be  broken  before  removal. 
Sequestra  of  considerable  size,  usually  coming 
from  the  mastoid  wall,  are  often  removed  from 
the  meatus.  One  or  more  necrotic  ossicles  may 
also  escape,  or  be  removed  from  the  meatus. 
Care  must  be  taken,  after  the  removal  of  a 
sequestrum,  to  j)revent  stenosis,  by  plugging 
with  narrow  strips  of  iodoform  gauze.  In  many 
cases  caries  or  necrosis  of  the  postero-superior 
wall  of  the  meatus  can  only  be  dealt  with 
efficiently  by  operating  through  the  mastoid. 
It  may  then  be  found  that  the  postero-superior 
wall  of  the  meatus  has  been  already  destroyed 
by  caries  or  necrosis,  or  the  operative  treatment 
may  necessitate  the  removal  of  that  part  of  the 
meatus.  Where  the  middle  ear  spaces  are  really 
the  sources  of  the  mischief,  the  thorough  treat- 
ment of  the  purulent  middle  ear  disease  must 
be  resorted  to.  This  will  be  found  described  in 
the  article  on  purulent  disease  of  the  middle 
ear.  A  superficial  carious  spot  can  be  safely 
and  successfully  curetted  by  a  small  sharp  spoon, 
and  the  operation  should  be  followed  by  the 
application  of  iodoform  and  boracic  acid,  one  of 
the  former  to  three  of  the  latter.  Any  consti- 
tutional defect  or  cachexia  must  be  treated  by 
appropriate  remedies. 

6.  Stenosis  of  the  Meatus — (a)  Stenosis  from 
Malformation. — The  orifice  of  the  ear  may  be 
reduced  to  a  mere  slit,  from  the  approximation 
of  the  anterior  to  the  posterior  wall,  due  to  an 
over-flaccid  state  of  the  fibrous  tissue  and  skin 
in  old  persons.  If  this  interferes  with  hearing, 
a  small  silver  tube,  having  the  shape  of  an 
ear  speculum,  may  be  kept  in  the  ear  during 
the  waking  hours.  Congenital  malformation  is, 
however,  more  important,  when  it  is  usually 
found  in  connection  with  a  congenital  defect  of 
the  auricle,  the  meatus  being  at  the  same  time 
absent  or  represented  by  an  indentation,  or  a 
small  canal  terminating  in  a  cul-de-sac.  There 
are  also  usually  in  such  cases  congenital  defects 
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in  the  middle  ear,  and,  therefore,  operative 
efforts  to  form  a  proper  canal  very  rarely  result 
in  benefit  to  the  hearing.  In  a  very  few  cases, 
where  the  congenital  contraction  has  been 
limited  to  the  outer  end  of  the  meatus,  benefit 
has  followed  the  cautious  use  of  sponge  tents. 
A  partial  closure  of  the  meatus  is  sometimes 
caused  by  a  marked  projection  of  the  antero- 
inferior wall  of  the  osseous  jDortion — this  only 
proves  inconvenient  by  impeding  the  examina- 
tion of  the  lower  part  of  the  membrane. 

(b)  Stenosis  from  Swelling  or  Thickening  of 
the  Cutaneous  Lining. — The  most  common  cause 
of  this  form  of  stenosis  is  chronic  eczematous 
inflammation.  The  persistent  irritation  of  the 
meatal  lining,  caused  by  a  purulent  dischai'ge 
from  the  middle  ear,  may  also  in  time  lead  to 
swelling  and  thickening,  causing  partial  stenosis. 
Under  this  heading  may  also  be  included  partial 
or  complete  stenosis  due  to  abscess,  tumour,  or 
enlargement  of  the  parotid  gland  in  front.  Pus 
may,  in  the  former  case,  find  its  way  from  the 
parotid  into  the  meatus.  Furunculi  may  also 
completely  close  the  meatus.  Swellings  arising 
from  mastoid  disease  frequently  also  obstruct 
the  meatus  from  behind. 

In  the  treatment  of  these  forms  of  stricture 
of  the  meatus,  we  should  first  clear  away,  by 
sjainging  with  a  warm  solution  of  boracic  acid, 
any  materials,  such  as  purulent,  ceruminous,  or 
epidermic  collections,  which  are  apt  to  collect 
in  a  narrow  channel.  If  there  be  eczematous 
thickeiaing  and  no  middle  ear  disease,  we  should 
treat  this  as  already  described.  In  many  cases, 
however,  we  have  to  deal  with  a  discharge  from 
the  middle  ear.  Then  careful  cleansing  and 
drying  of  the  narrow  passage,  along  with  gentle 
efibrts  to  dilate  it,  should  be  carried  out.  The 
mere  regular  introduction  of  a  cotton  -  wool 
cylinder,  for  the  purpose  of  drying  the  passage, 
has  a  somewhat  widening  effect,  and  still  more 
so  if  the  elongated  plug  be  smeared  with  some 
stimulating  ointment,  such  as  iodoform  or 
boracic  acid  and  vaseline,  and  retained  con- 
stantly in  the  ear,  changing  it  night  and  morn- 
ing. Such  plugs  should  be  gradually  increased  in 
thickness,  as  the  increasing  lumen  of  the  canal 
permits.  Patients,  when  taught  to  introduce 
these  simple  plugs,  can  often  effect  marked  im- 
provement, even  when  the  thickening  is  partly 
bony  in  character.  With  increased  width  of 
the  meatus,  treatment  of  the  middle  ear  can  be 
more  efficiently  carried  out.  In  the  more  in- 
tractable forms,  sponge  or  laminaria  tents,  pre- 
ferably the  former,  may  be  tried,  but  with 
caution.  A  severe  and  rapid  dilatation  must  be 
avoided,  and  the  tent  should  not  be  allowed  to 
remain  in  the  ear  more  than  an  hour  at  a  time, 
nor  repeated  more  frequently  than  every  third 
or  fourth  day,  while  the  surgeon  should  be  at 
hand  to  remove  the  tent  if  much  pain  is  excited. 
A  small  conically-shaped  vulcanite  or  rubber  tube, 
placed  and  retained  in  the  canal  after  the  dilating 


eflbrts  have  ceased,  may  be  useful  in  maintaining 
the  dilatation,  while  it  facilitates  syringing  as  well 
as  the  escape  of  secretion  from  the  middle  ear. 

(c)  Stenosis  from  the  Formation  of  Septa  or 
Adhesions. — A  membranous  septum  sometimes 
forms  across  the  meatus,  leading  to  its  entire 
occlusion.  It  may  be  mistaken  by  the  inex- 
perienced observer  for  the  tympanic  membrane  ; 
but  its  nearness  to  the  outer  orifice  and  the 
absence  of  the  usual  features  of  the  tympanic 
membrane  distinguish  the  one  from  the  other. 
The  septum  more  frequently  takes  the  form  of 
a  membrane  with  a  hole  in  the  centre.  A 
certain  extent  of  the  meatus  may  be  closed  by 
adhesions,  due  to  the  long -continued  contact 
of  ulcerated  surfaces,  or  to  the  coalescence  of 
granulation  tissue.  The  defective  hearing  in 
such  cases  will  depend  on  the  extent  of  the 
closure  and  on  the  condition  of  the  middle  ear. 
Where  we  find  septa  or  adhesions,  the  middle 
ear  is  or  has  been  the  seat  of  purulent  disease. 

A  membranous  septum,  closing  the  canal, 
should  be  removed  by  a  circular  incision,  and 
an  antiseptic  cotton-wool  plug  or  a  strip  of 
iodoform  gauze  introduced,  so  as  to  ensure  an 
open  space,  until  the  healing  process  has  been 
completed.  Adhesions  have  to  be  treated  by 
separation  with  a  fine-bladed  knife,  followed  by 
plugs,  as  in  the  case  of  septa. 

(fZ)  Stenosis  from  Hyperostosis  of  the  Meatus. 
— Hyperostosis  is  frequently  due  to  chronic 
purulent  middle  ear  disease,  giving  rise  to 
chronic  periostitis  of  the  meatus  with  increased 
formation  of  bone.  The  cutaneous  lining  is  also 
usually  reddish  and  somewhat  thickened.  The 
lumen  of  the  canal  may  be  reduced  so  as  scarcely 
to  admit  of  an  ordinary  probe ;  and,  when  due 
to  purulent  middle  ear  disease,  usually  contains 
secretion.  It  is  to  be  remembered  that  if  the 
closure  of  the  meatus  be  very  great  in  these 
j)urulent  conditions  of  the  middle  ear,  dangerous 
retention  of  pus  in  the  deep  parts  may  result. 
Hyperostosis  is  occasionally  found  in  connection 
with  non-purulent  middle  ear  catarrh.  From 
exostosis,  hyperostosis  is  distinguished  by  the 
diff'used  uniform  thickening  of  the  latter. 

The  treatment  of  this  form  of  stenosis  is  in- 
cluded in  that  of  the  second  variety. 

(e)  Stenosis  from  Exostoses  or  Osseous  Tumours. 
— There  are  two  varieties  of  exostoses  of  the 
meatus — (1)  those  with  broad  bases,  usually 
multiple,  very  hard,  even  ivory  in  texture,  and 
terminating  in  apices,  which  approach  each 
other  so  as  to  leave  a  small  space  between  ;  (2) 
those  having  a  narrow  pedunculated  attachment, 
usually  springing  from  the  posterior  meatal  wall, 
and  occurring  singly. 

Cause. — Aural  exostosis  seems  frequently  to 
be  associated  with  hereditary  predisposition  or 
constitutional  peculiarity,  and  the  ivory  or  mul- 
tiple varieties  are  probably  in  many  cases  con- 
nected with  the  gouty  or  rheumatic  diathesis. 
They  are  certainly  found  more  commonly  in 
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men  of  middle  age  who  eat  and  drink  gener- 
ously. The  ivory  varieties  are  not  only  usually 
multiple  in  the  one  ear,  but  they  are  as  a  rule 
found  in  both  ears.  The  softer  or  pedunculated 
variety  has,  no  doubt,  in  most  cases,  its  origin 
in  irritation  or  inflammation  of  the  posterior 
wall  of  the  meatus,  secondary,  in  most  cases,  to 
an  inflammatory  process  in  the  mastoid  cells, 
which  has  led  to  j^eriosteal  thickening  or  a  small 
abscess.  It  is  supposed  that  granulation  tissue 
first  forms,  which  gradually  undergoes  a  process 
of  ossification. 

It  seems  probable  that  the  frequent  entrance 
of  cold  water  into  the  ear  tends  to  lead  to  these 
growths  ;  and  we  often  find  on  inquiry  that 
jDatients  with  aural  exostoses  have  been  much 
in  the  habit  of  diving  in  water  during  the  earlier 
periods  of  their  lives.  It  has  been  found  by 
Blake  and  others  that  the  crania  of  the  aboriginal 
inhabitants  of  America,  who  lived  on  river  banks, 
show  the  presence  of  exostoses  in  the  ears  remark- 
ably frequently,  the  explanation  being  that  they 
spent  much  of  their  time  in  the  water.  Aural 
exostoses  are  also  said  to  be  common  amongst 
the  South  Sea  Islanders,  who  are  notable  divers 
in  the  sea. 

Symxdoms  and  Course. — Am-al  exostoses  are 
frequently  found  in  persons  who  are  not  con- 
scious of  anything  being  wrong  with  the  ear. 
The  patient  may  come  to  the  surgeon  owing  to 
deafness  due  to  some  other  cause,  when  the 
presence  of  these  growths  is  incidentally  found 
by  the  surgeon.  In  these  cases  the  surgeon 
may  see  several  knob-like  projections,  of  ivory 
hardness,  pale  in  colour,  very  sensitive  to  the 
touch  of  a  probe,  and  existing  in  both  ears. 
There  is  usually  a  space  between  their  apices, 
through  which  a  portion  of  the  tympanic  mem- 
brane may  be  seen.  This  space  may,  however, 
at  some  time  or  other  become  closed  by  epi- 
dermic or  ceruminous  collections,  causing  deaf- 
ness, which  brings  the  patient  for  advice.  The 
pedunculated  variety,  spiinging  from  the  bony 
back  wall  near  its  junction  with  the  cartilaginous, 
is  more  likely  to  go  on  to  complete  closure  of 
the  meatus,  the  skin  covering  it  becoming 
slightly  red  and  thickened.  When  complete 
closure  takes  place  pain  may  be  excited,  and 
there  is  serious  impairment  of  hearing.  It  is 
self-evident  that,  when  the  meatus  is  quite 
blocked  by  the  growth,  the  occurrence  of  a 
purulent  disease  in  the  middle  ear  might  lead  to 
grave  consequences. 

The  presence  of  exostoses  is  usually  easily 
determined  by  the  cautious  use  of  the  probe, 
with  good  reflected  light,  when  they  are  distin- 
guished by  their  hardness,  comparative  paleness, 
and  circumscribed  form.  An  exostosis  may  in 
some  cases  be  confounded  with  a  furunculus  in 
the  ear,  but  only  by  inexperienced  observers. 

Treatment  of  Aural  Exostosis. — In  many  cases, 
where  the  growths  do  not  close  the  meatus,  no 
treatment  need  be  adopted.     The  contracted 


lumen  is,  however,  apt  from  time  to  time  to  be 
completely  closed  by  epidermic  or  ceruminous 
collection,  producing  deafness.  These  should  be 
removed  as  described  at  p.  471.  The  softening 
and  removal  of  the  masses  situated  beyond  the 
exostosis  may  be  facilitated  by  syringing  through 
a  fine  elastic  tube  introduced  through  the  nar- 
row space.  In  this  Avay  operative  treatment 
may  be  indefinitely  postponed.  If  a  purulent 
condition  exists,  either  in  the  middle  ear  or  in 
the  meatus  itself,  appropriate  treatment  should 
be  employed.  When  the  meatus  becomes  en- 
tirely blocked  by  the  bony  growths,  operative 
treatment  is  necessary,  not  only  to  relieve  the 
deafness  and  subjective  sounds  which  exist,  but 
also  to  avert  the  risk  of  purulent  formation  and 
retention  in  the  deeper  parts. 

Methods  of  Operating. — A  general  anaesthetic 
is  necessary.  If  the  exostosis  has  a  slender 
pedicle  we  may  be  able  to  remove  it  by  en- 
circling the  growth,  if  that  be  possible,  with  a 
Jarvis  nasal  snare.  The  author  succeeded  with 
a  galvanic  snare  in  a  case  where  the  pedicle  was 
of  considerable  thickness.  In  these  peduncu- 
lated cases  fine  but  strong  dentist's  forceps  may 
be  used  with  success,  or  a  tap  or  two  of  a  mallet 
upon  a  suitable  chisel  may  be  sufficient  to  bring 
the  growth  away. 

Many  operators  now  employ  a  drill  or  bur 
propelled  by  a  dental  engine  or  an  electro- 
motor. A  variety  of  burs  and  drills  should  be 
at  hand ;  a  speculum  may  be  unnecessary  if  the 
exostoses  are  pretty  accessible,  but  good  light 
reflected  into  the  ear  is  essential.  The  tragus 
is  pressed  well  forward,  and  if  possible  a  fine 
steel  guard  is  introduced  behind  the  growth. 
Owing  to  the  bleeding,  frequent  mopping  with 
absorbent  cotton-wool  is  required,  and  the  opera- 
tion may  thus  occupy  a  considerable  time.  If 
we  have  to  deal  with  the  multiple,  hard  variety, 
the  apices  should  be  ground  away  by  a  small 
bur  till  a  sufficiently  large  opening  is  made. 
When  the  grow-th  is  large,  round,  and  of  a 
softer  texture,  its  base  should  first  be  perforated 
with  a  small  drill.  Till  the  healing  process  is 
complete,  narrow  strips  of  iodoform  gauze  should 
be  pretty  firmly  packed  into  the  meatus  so  as 
to  keep  the  canal  open.  In  many  cases,  how- 
evei",  it  is  safer  to  expose  the  bony  growth,  by 
first  making  an  incision  behind  the  auricle,  to 
the  extent  of  an  inch  and  a  half  down  to  the 
bone,  and  then  displace  the  auricle  and  carti- 
laginous meatus  so  as  to  freely  expose  the  bony 
growth.  In  this  way  the  bur  can  be  employed 
more  safely  than  in  operation  through  the 
meatus.  Some  prefer,  after  exposing  the  exos- 
tosis, to  use  a  chisel  and  mallet  liehind  the  base 
of  the  growth.  The  auricle  is  replaced,  and  the 
wound  carefully  sutiu-ed,  while  the  meatus  is 
treated  by  strips  of  gauze,  as  already  mentioned. 
The  author  has  found  this  a  very  safe  and  satis- 
factory operation. 

7.  Epithelioma  of  the  External  Meatus. — 


480 


EAR,  EXTERNAL,  DISEASES  OF 


When  occurring  in  this  part  of  the  body  epi- 
thehoma  usually  first  shows  itself  by  a  simple- 
looking  abrasion,  going  on  to  thickening  of 
the  floor  of  the  cartilaginous  meatus.  This  is 
followed  by  ulceration,  with  surrounding  swell- 
ing and  induration,  involving  after  a  time  the 
tragus,  the  mastoid  tissues,  and  the  auricle. 
There  is  a  constant  foetid  discharge,  while  un- 
healthy-looking granulations  sprout  up.  Pain 
of  an  intense  and  persistent  nature  is  a  most 
prominent  symptom,  frequently  preventing  any 
sleep.  Suspicion  is  aroiised  as  to  the  true 
nature  of  the  disease  by  the  fact  that  the  usual 
remedies  have  no  effect  on  the  pain,  discharge, 
or  swelling.  As  time  goes  on  the  whole  organ 
of  hearing  becomes  involved,  including  the 
Fallopian  canal,  while  the  cranial  cavity  is 
Tiltimately  invaded,  and  the  bones  in  the  neigh- 
bourhood of  the  ear  may  be  extensively  exposed. 
There  is  facial  paralysis,  followed  eventually  by 
meningeal  or  cerebral  symptoms.  Death  usiially 
results  after  from  one  to  two  years. 

Treatment. — If  the  case  be  seen  in  the  very 
early  stage,  thorough  excision  of  all  visible  dis- 
ease should  be  attempted  ;  but,  imfortunately, 
before  coming  under  observation,  it  has  usually 
extended  so  far  that  operative  treatment  is 
scarcely  admissible.  Then  regular  antiseptic 
cleansing,  with  soothing  remedies,  is  all  that  can 
be  done. 
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Acute  Inflammation.— Acute  inflammation  of 
the  tympanic  membrane,  or  myringitis  acuta, 
is  by  no  means  common  as  a  primary  condition. 
In  some  cases  of  otitis  externa,  and  in  almost  all 
examples  of  otitis  media,  the  drumhead  partici- 
pates to  some  extent ;  but  such  are  described 
under  "  External  and  Middle  Ear."  Apart  from 
this,  however,  it  sometimes  happens  that  the 
membrane  becomes  inflamed  owing  to  injury 
caused  by  the  insertion  of  instruments,  or  by 
irritants  such  as  cold  or  chemicals.  Violent 
syringing  is  also  sometimes  responsible  for  acute 
myringitis. 

The  most  prominent  symptom  is  severe  pain, 
and  this  may  be  associated  with  tinnitus  of  a 
hammering  character.  Deafness,  as  we  shall 
presently  see,  is  not  very  marked  when  the 
inflammation  is  confined  to  the  drum  membrane ; 
on  the  other  hand,  a  certain  amount  of  constitu- 
tional disturbance  and  fever  may  exist.  On 
examining  the  ear  the  membrane  is  seen  to  be 
congested  in  the  early  stages,  the  parts  chiefly 
affected  being  the  immediate  neighbourhood  of 


the  malleus  and  the  periphery,  while  the  deeper 
portion  of  the  meatiis  may  also  be  involved.  At 
a  later  stage  the  whole  surface  becomes  uniformly 
reddened,  and  the  outline  of  the  malleus  is  no 
longer  to  be  distinguished.  Sometimes  serous 
and  htemorrhagic  blisters,  and  even  small  ab- 
scesses, appear  on  the  surface  ;  but  more  fre- 
quently, after  the  stage  of  uniform  redness,  the 
surface  epithelium  becomes  sodden  and  thrown 
off'  in  white  flakes.  Eventually  the  affection 
may  lead  to  perforation. 

The  diagnosis  depends  upon  the  symptoms 
and  the  objective  changes.  The  only  cases 
which  ought  to  be  diagnosed  as  acute  myringitis 
are  those  in  which  the  above-described  changes 
in  the  membrane  exist,  associated  only  with 
slight  deafness.  There  is  a  method  by  which 
diagnosis  can  be  assured,  but  which  should  not 
be  employed  during  the  acute  stage,  as  it  is  then 
hurtful.  I  refer  to  passing  the  Eustachian 
catheter  while  the  ear  of  the  surgeon  is  con- 
nected with  that  of  the  patient  by  means  of  an 
auscultating  tube.  In  a  case  of  simple  myrin- 
gitis no  moist  sounds  will  be  heard  on  the  pass- 
age of  air,  while  in  acute  middle  ear  inflamma- 
tion these  can  be  detected.  As  this  proceeding 
increases  the  pain,  and  as  it  is,  moreover,  of  no 
importance  from  a  therapeutic  point  of  view  to 
differentiate  inflammation  of  the  drumhead  alone 
from  the  same  condition  associated  with  acute 
otitis  media,  this  method  should  not  be  practised. 

The  prognosis  is  as  a  rule  favourable,  even  if 
perforation  has  occurred.  The  treatment  must 
be  regulated  to  a  great  extent  by  the  severity  of 
the  symptoms.  In  any  case,  it  will  be  desirable 
to  keep  the  patient  in  the  house,  or,  if  necessary, 
confine  him  to  bed.  Cold  applications  to  the 
ear  may  be  tried,  and,  if  well  tolerated,  con- 
tinued, while  leeching  over  the  mastoid  region 
undoubtedly  gives  relief.  As  a  rule,  however, 
the  pain  will  be  readily  allayed  by  the  instilla- 
tion of  a  few  drops  of  the  following  solution  : — 

Cocain.  hydrochlor. 

Acid,  carbolic   .        .       .      aa  gr.  v. 
Glycerine .       .       .       .  3j- 

or  a  solution  of  menthol  in  paroleine  up  to  20 
per  cent  may  be  used  in  the  same  manner.  If 
these  remedies  fail  to  give  relief,  incision  of  the 
inflamed  part  may  be  desirable.  Of  course,  if 
there  be  evidence  of  retained  serum,  blood,  or 
pus,  this  indication  becomes  emphasised.  So 
long  as  the  inflammation  lasts  the  meatus  should 
be  plugged  with  sterilised  dressing. 

Chronic  Inflammation  of  the  Tympanic 
Membrane. — Various  changes  in  the  tympanic 
membrane,  which  may  be  traced  to  inflamma- 
tion, are  by  no  means  uncommon.  Thus  in 
chronic  middle  ear  suppuration  a  number  of 
different  appearances  may  be  met  with.  Again, 
in  catarrhal  and  fibroid  conditions  affecting  the 
tympanum  the  membrane  is  frequently  impli- 
cated.   All  these  are,  however,  better  discussed 
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in  connection  with  middle  ear  disease.  Pro- 
longed irritation  of  the  external  surface  may 
lead  to  congestion,  followed  by  appearances  of 
dermatitis.  Various  changes  have  been  de- 
scribed, e.g.  (1)  throwing  off'  of  epidermis,  (2) 
the  formation  of  granulations,  (.3)  ulceration, 
and  (4)  perforation,  the  last-mentioned  three 
conditions  being  associated  with  more  or  less 
suppuration. 

According  to  my  own  experience  the  only  form 
of  chronic  myringitis  worthy  of  practical  con- 
sideration is  that  in  which  the  external  surface 
of  the  drumhead  is  seen  to  be  thicliened,  so  that 
the  landmarlvs  are  more  or  less  obliterated. 
Even  then,  however,  tlie  malleus  c^m  usmxlly  be 
traced,  although  its  outline  has  lost  definition. 
Sometimes,  in  addition,  scales  of  eijidermis  are 
thi'own  oft',  and  the  appearance  is  that  of  a 
chronic  scaly  eczema.  The  treatment  must 
depend  upon  the  result  of  objective  examination. 
If  granulations  be  present,  they  should  be 
cauterised  with  nitrate  of  silver  or  chromic  acid 
fused  on  a  probe.  The  presence  of  pus  indicates 
careful  syringing  with  boric  lotion,  followed  by 
drying  out  and  the  insufflation  of  powdered 
boric  acid  or  instillations  of  rectified  spirit.  In 
the  chronic  scaly  form,  which  will  be  often 
found  associated  with  eczema  of  the  meatus,  the 
application  of  nitrate  of  silver  dissolved  in 
spirits  of  nitrous  ether  (10-20  gr.  ad  5].)  will  be 
found  eft'ective,  while  the  ear  must  be  kept  free 
from  epithelial  accumulations  by  means  of  the 
syringe.  If  such  accumulations  have  already 
occurred,  they  may  be  softened  by  means  of  a 
solution  of  bicarbonate  of  soda  (15  grs.)  in  an 
ounce  of  equal  parts  of  water  and  glycerine. 

Changes  in  the  Tympanic  Membrane  which 
FOLLOW  Previous  Inflammations. — These  con- 
ditions will  be  fully  described  in  another  part  of 
this  work  (p.  483).  I  shall,  therefore,  merely 
refer  to  the  fact  that  a  cicatrix  always  indicates 
that  there  has  at  one  time  been  a  perfoi'ation, 
due  possibly  to  myringitis,  but  probably  to 
middle  ear  suppuration.  Again,  the  presence  of 
calcareous  deposits,  although  not  pathognomonic, 
is  sti'ongly  suggestive  of  previous  acute  or  chronic 
suppiu-ation.  Atrophic  patches,  on  the  other 
hand,  indicate  chronic  middle  ear  catarrh. 

New  Growths  and  Chronic  Infective 
Granulomata. — In  certain  cases  aural  polypi 
seem  to  be  attached  to  the  margins  of  a 
perforation,  but  I  suspect  that  this  is  a  very 
rare  occurrence,  as  these  growths  commonly 
have  their  origins  within  the  tymj^anum. 

Horny  gi-owths,  cholesteatomata,  vascular 
tumours,  osseous  deposits,  cysts,  gummata,  and 
tubercle  have  been  described.  The  last  named 
is  usually  associated  with  a  tuberculous  con- 
dition of  the  middle  ear.  In  such  cases  the 
membrane  may  show  yellow  nodules  which 
break  down  and  lead  to  destruction  of  tissue, 
thus  increasing  the  size  of  the  already  existing 
perforation. 
vol.  II 


Injuries  of  the  Tympanic  Membrane. — The 
drum  membrane  may  be  injured  by  direct 
violence.  Thus  some  persons  are  fond  of  boring 
in  their  ears  with  instruments  of  various  kinds, 
and  a  sudden  accident  may  drive  the  extremity 
against  or  through  the  membrane.  Such  lesions 
are  most  commonly  found  in  the  anterior  seg- 
ment. A  not  unconnnon  form  of  lesion  is  found 
in  cases  in  which  abortive  attempts  have  been 
made  with  instruments  to  remove  real  or  imagined 
foreign  bodies  by  unskilled  pei'sons,  while  rarely 
one  meets  with  cases  in  which  boiling  liquids, 
having  been  poured  into  the  ears,  have  produced 
burns,  followed  by  perforation.  Sudden  changes 
of  air  pressure  either  on  the  inner  or  outer  side 
may  lead  to  perforation  of  the  membrane. 
Thus  in  chalky  and  cicatrised  drumheads  the 
vise  of  Politzer's  bag  may  be  followed  by 
perforation,  and  the  same  may  result  from 
coughing,  sneezing,  or  blowing  the  nose.  Again, 
boxing  the  ears,  sudden  loud  sounds,  diving, 
etc.,  may  lead  to  the  same  result. 

Fractures  involving  the  osseous  meatus,  and 
frequently  the  base  of  the  skull  as  well,  may 
lead  to  injury  of  the  tympanic  membrane.  In 
some  cases  of  direct  violence  not  only  is  the 
drumhead  perforated,  l)ut  the  liandle  of  the 
malleus  may  be  fractured.  The  symptoms  vary 
considerably  according  to  the  cause,  and  more 
particularly  according  to  the  amount  of  violence 
used. 

In  most  instances  of  the  occurrence  of  a  ^^erfora- 
tion,  or  even  of  an  injury  short  of  perforation,  a. 
sensation  of  sound  is  expeiienced  at  the  moment, 
associated,  of  course,  with  a  good  deal  of  pain. 
This  pain  may  pass  off  quickly,  but,  on  the  other 
hand,  if  infection  of  the  tympanum  has  occurred, 
it  continues,  and  the  case  runs  the  course  usual 
in  acute  otitis  media.  There  may  also  be  a 
good  deal  of  bleeding,  and  the  hearing  power  is 
always  impaired,  but  to  a  varying  extent.  A 
certain  amount  of  vertigo  is  by  no  means  un- 
common. 

On  examining  the  ear  after  injury  to  the 
membrane,  the  appearances,  of  course,  vary 
within  very  wide  limits.  If  only  a  superficial 
lesion  has  resulted,  we  usually  find  a  localised 
area  of  inflammation,  frequently  associated  with 
the  presence  of  coagula  or  ecchymoses.  If  such 
coagula  1)6  watched  from  day  to  day  it  will 
be  seen  that  they  are  gradually  moved  towards 
the  periphery  of  the  membrane,  and  then  on  to 
the  wall  of  the  meatus,  a  phenomenon  probably- 
due  to  excentric  growth  of  the  epithelium. 
When  an  actual  perforation  has  taken  place,  the 
shape  and  size  of  the  orifice  will  vary  according 
to  the  instrument  with  which  the  lesion  has 
been  inflicted  in  cases  of  direct  violence.  If  the 
orifice  be  small  it  may  be  covered  by  clotted 
blood,  while  if  it  be  large  extravasations  and 
coagula  will  be  detected  in  the  surrounding 
parts.  On  the  whole,  it  will  probably  be  best, 
in  cases  where  doubt  exists  as  to  the  presence  or 
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absence  of  a  perforation,  not  to  allow  diagnostic 
zeal  free  play.  Obviously  an  invisible  orifice 
may  be  rendered  visible  by  removing  blood 
which  covers  it,  but  in  doing  so  the  surgeon 
may  infect  the  middle  ear,  and  produce  acute 
inflammation  of  the  tympanum.  Again,  by  Val- 
salva's method,  or  by  employing  the  Eustachian 
catheter,  the  presence  of  a  perforation  can  be 
detected,  but  under  most  circumstances  it  is 
safer  in  these  cases  to  trust  to  sight. 

The  most  common  forms  of  perforation,  such 
as  are  produced  by  blows,  loud  sounds,  explosions, 
etc.,  are  usually  seen  as  somewhat  lozenge- 
shaped  openings.  This  conformation  is  pro- 
duced by  the  fact  that  the  breach  is  visually  in 
the  circular  iibres  of  the  membrane  and  parallel 
to  the  radiating  fibres.  Sometimes  instead  of 
being  elongated  the  opening  becomes  circular. 
In  either  case  the  pale  yellow  mucosa  of  the 
tympanum  may  be  seen  through  the  perforation. 
As  a  result  of  severe  explosions  very  extensive 
injuries  are  sometimes  seen.  Thus  I  can  recall 
an  instance  in  which  both  membranes  presented 
irregular  rents,  so  that  actual  flaps  were  turned 
or  folded  over. 

The  prognosis  depends  mainly  upon  two 
questions,  viz.  (1)  whether  secondary  infection 
of  the  tympanum  has  been  avoided  ;  (2)  the 
amount  of  deafness  which  exists. 

If,  unfortunately,  an  acute  middle  ear  inflam- 
mation has  resulted,  the  prospects  of  the  patient 
must  be  judged  by  the  rules  applicable  to  this 
disease.  If  the  hearing  power  be  only  slightly 
impaired,  we  may  feel  fairly  confident  that  it 
will  soon  become  completely  restored.  On  the 
other  hand,  should  marked  deafness  be  present, 
and  more  particularly  if  bone  conduction  be 
impaired,  the  prognosis  should  be  guarded,  at 
least  until  obvious  improvement  has  begun  to 
manifest  itself.  In  uncomplicated  cases  the 
perforation  gradually  heals,  the  time  occupied 
varying  according  to  size  and  shape.  Where 
perforation  of  the  membrane  is  associated  with 
fracture  of  the  base,  the  importance  of  the 
latter,  of  course,  completely  overshadows  the  ear 
lesion.  Treatment  in  traumatic  perforation  of 
the  membrane  is  chiefly  negative.  It  is  of  the 
utmost  importance  after  the  injury  to  avoid 
syringing,  instillations,  and  the  like.  The  ear 
should  as  soon  as  possible  be  plugged  with 
sterilised  wool  or  gauze.  The  patient  must 
keep  quiet  for  a  day  or  two,  and  avoid  alcohol 
and  tobacco.  Should  pain  occur  a  cold  compress 
may  be  applied  over  the  ear.  Should  inflamma- 
tion of  the  middle  ear  set  in,  the  treatment  recom- 
mended in  another  section  must  be  carried  out. 

Medico-Legal  Aspects. — In  examining  a  case 
of  traumatic  perforation  from  a  medico-legal 
point  of  view,  several  points  have  to  be  con- 
sidered. Thus,  if  the  injured  membrane  be 
cicatrised,  and  more  particularly  if  there  be 
calcareous  deposits,  it  may  safely  be  assumed 
that  a  relatively  small  amount  of  violence  may 


have  sufficed  to  cause  a  rupture.  Again,  if  an 
injury  has  been  followed  by  middle  ear  suppura- 
tion, the  surgeon  will  no  longer  be  able  to 
difterentiate  this  from  a  case  due  to  other  causes. 
The  history,  when  accurately  obtainable,  will 
be  of  assistance,  but  it  is  well  also  to  examine 
the  uninjured  ear.  If  there  be  evidence  of  past 
or  present  suppuration,  this  will  weigh  in  favour 
of  the  aftection  on  the  other  side  not  being 
traumatic.  Another  important  feature  is  the 
amount  of  deafness  and  the  presence  or  absence 
of  bone-conduction.  If  the  hearing  be  much 
impaired,  and  if  bone-conduction  be  lost,  the 
injury  must  be  considered  as  serious.  It  is  then, 
of  course,  incumbent  upon  the  medical  man  to 
exclude  maliiagering,  which  may  be  prompted 
by  a  desire  for  heavy  damages.  It  is  also  well 
always  to  make  a  careful  objective  and  sub- 
jective examination. 
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Definition. — Acute  inflammation  of  the  middle 
ear  (otitis  media  acuta)  is  a  more  or  less  severe 
inflammatory  process  affecting  the  whole  or  some 
portion  of  the  mucous  membrane  lining  the 
middle  ear,  tending  either  to  resolution  or  to 
the  formation  of  pus,  and  sometimes  resulting 
in  serious  complications  and  the  extension  of  the 
inflammation  to  important  neighbouring  parts. 

Introductory. — Without  entering  fully  into 
the  anatomy  of  this  region  it  will  be  advisable 
to  define  very  briefly  what  is  meant  by  the 
"  middle  ear,"  and  to  draw  attention  to  one  or 
two  anatomical  points  which  have  an  important 
bearing  upon  some  of  the  complications  which 
may  result  from  a  middle  ear  attack. 

The  term  "middle  ear"  comprises  not  only 
the  tympanic  cavity,  but  also  the  mastoid 
antrum,  the  mastoid  cells,  and  the  Eustachian 
canal.  These  parts  are  in  communication  with 
one  another,  and  with  the  naso-pharynx,  by 
means  of  the  Eustachian  tube,  and  are  separated 
from  the  external  auditory  meatus  by  the 
tympanic  membrane.  The  tympanum,  or 
"drum  of  the  ear,"  is  a  narrow,  irregular  space 
in  the  substance  of  the  temporal  bone,  and  is 
placed  between  the  external  meatus  and  the 
labyrinth.  Extending  across  it  is  a  bridge  of 
small  bones,  articulated  together,  which  serve 
to  bring  the  membrane,  the  outer  boundary  of 
the  cavity,  into  communication  with  the  sound- 
perceiving  apparatus.    These  bones  are  known 
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us  the  ossicles — the  malleus,  the  incus,  and  the 
stapes.  The  head  of  the  malleus,  and  the  body 
and  short  process  of  the  incus,  are  situated 
higher  than  the  upper  margin  of  the  membrane, 
and  occupy  what  is  called  the  upper  tympanic 
cavity  or  attic.  Along  with  their  attachments 
and  some  folds  of  mucous  membrane  they  help 
to  subdivide  this  cavity  into  a  number  of  pockets, 
the  lowest  of  which  is  known  as  Prussak's  space, 
which  has  as  its  outer  boundary  the  membrana 
flaccida,  or  Shrapnell's  membrane.  Inflammation 
and  suppuration  aft'ecting  this  region  is  apt  to 
be  very  intractable  and  troublesome  to  treat. 
On  the  inner  wall  of  the  tympanum  will  be 
found  the  fenestra  ovalis  or  opening  into  the 
vestibule,  and  the  fenestra  rotunda  or  opening 
into  the  cochlea,  Ijoth  of  which  are  closed  by 
membranes.  The  roof  of  the  tympanum,  or 
tegmen  tympani,  is  a  thin  layer  of  bone  forming- 
part  of  the  middle  cranial  fossa,  which  is  in 
contact  with  the  dura  mater  on  its  upper  surface. 

Just  opposite  to  the  middle  and  anterior  part 
of  the  tympanic  membrane  is  a  smooth,  rounded 
projection  known  as  the  promontory.  In  front 
of  this  we  meet  with  the  entrance  to  the  osseous 
part  of  the  Eustachian  tube,  while  behind  and 
above  the  fenestra  ovalis  is  part  of  the  bony 
canal  which  contains  the  facial  nerve. 

An  opening  in  the  upper  part  of  the  posterior 
wall  of  the  tympanum  communicates  with  the 
mastoid  antrum,  a  cavity  of  varying  size.  Its 
roof  is  continuoxis  with  that  of  the  tympaniun, 
and  is  separated  from  the  dura  mater  by  the 
same  plate  of  V)one,  which  is  sometimes  very 
thin.  The  floor  of  the  antrum  is  at  a  lower 
level  than  its  opening  of  communication  with 
the  tympanum,  and  hence  secretion  does  not 
drain  with  ease  from  it.  Lower  down  and  more 
superficially  are  a  number  of  small  pneumatic 
spaces  known  as  the  mastoid  cells,  and  occupy- 
ing the  mastoid  process.  They  vary  much  in 
size  in  difterent  individuals  and  at  different 
periods  of  life. 

The  relations  of  the  middle  ear  to  neighbour- 
ing structures,  such  as  the  brain,  the  sigmoid 
sinus,  the  facial  nerve,  and  the  inner  ear,  require 
very  careful  consideration  when  we  remember 
the  possibility  of  the  extension  of  inflammation  to 
them,  but  they  will  require  more  detailed  notice 
when  the  complications  of  chronic  suppurative 
inflammation  and  their  operative  treatment  are 
under  consideration. 

The  somewhat  complex  cavities  forming  the 
middle  ear  are  lined  throughout  with  mucous 
membrane,  which  is  continuous  through  the 
Eustachian  canal  with  that  of  the  naso-pharynx. 
The  diseases  of  the  middle  ear  will  be  seen  to  be 
due  to  varying  degrees  of  catarrh  or  inflammation 
of  this  mucous  lining,  and  the  disturbances  of 
the  function  of  the  organ  of  hearing  associated 
with  them  are  generally  caused  by  the  patho- 
logical changes  which  result  from  these 
processes. 


Middle  ear  inflammation  is  of  importance,  not 
only  on  account  of  its  great  frequency,  but  also  be- 
cause it  is  liable  to  aftect  permanently  the  function 
of  the  organ  to  a  very  serious  extent,  or  to  produce 
complications  of  an  exceedingly  grave  character. 
According  to  Gruber,  symptoms  of  otitis  media 
were  present  in  about  two-thirds  of  all  car  cases 
seen  in  his  out-patient  clinic.  While  acute 
affections  probably  account  for  only  a  small 
proportion  of  these,  it  is  evident  that  the  bulk 
of  them  must  have  commenced,  at  some  period 
or  other,  with  more  or  less  acute  symptoms. 

Classification. — Various  attempts  have  been 
made  to  classify  acute  inflammations  of  the 
middle  ear  on  a  clinical  or  pathological  basis, 
but  without  any  very  practical  result.  It  is 
very  usual  to  divide  them  into  acute  catarrh 
and  acute  suppurative  inflammation,  and  it  has 
also  been  proposed  to  separate  them  into  a  mild 
type  and  a  severe  type.  These  divisions  do 
not  seem  to  cover  quite  the  same  ground,  for  an 
acute  catarrh,  as  often  seen  in  children,  may  be 
very  severe,  while  a  suppurative  attack  may  be 
of  quite  a  mild  type.  Although  the  onset  of  a 
serous  or  purulent  discharge  does  establish  a 
fact  which  gives  a  distinct  indication  for  treat- 
ment, yet  the  classification  into  perforative  and 
non-perforative  cases  does  not  find  favour,  for  it 
gives  no  real  information  as  to  the  course  or 
severity  of  the  individual  case. 

We  propose,  therefore,  on  clinical  grounds,  to 
subdivide  acute  otitis  media  under  the  following- 
headings  : — 

1.  Acute  catarrh  of  the  middle  ear  without 
eftusion. 

2.  Acute  inflammation  of  the  middle  ear  with 
muco-serous  eff'usion.  In  this  a  perforation  may 
or  may  not  occur. 

3.  Acute  purulent  inflammation  of  the  middle 
ear.    In  this  a  perforation  always  occurs. 

As  will  be  seen  later  on,  these  are  really 
different  stages  of  the  same  disease,  and  any 
individual  case  may  stop  short  at  the  earlier 
stages,  or  may  pass  through  them  with  such 
rapidity  that  it  is  only  the  latter  stage  that  is 
recognised. 

It  is  not  uncommon  to  find  that  authors 
devote  a  separate  chapter  to  the  consideration 
of  inflammation  of  the  membrane  (myringitis). 
Primary  myringitis  may  be  produced  by  direct 
exposure  or  injury  of  the  membrane,  or  may 
follow  eczema  of  the  meatus,  extension  of  in- 
flammation in  the  external  auditory  canal,  or 
may  result  from  foreign  bodies  or  plugs  of 
wax  pressing-  on  the  membrane,  but  it  is 
doubtful  if  the  inflammation  so  set  up  can  be 
limited  for  any  length  of  time  to  the  membrane. 
We  shall  therefore  consider  acute  inflammation 
of  the  membrane  as  in  reality  an  inflammation 
of  the  cavity  of  the  tympanum,  possibly  diflTering 
somewhat  in  extent  and  degree. 

Causes. — Acute  middle  ear  catarrh  is  common 
in  damp,  cold  climates.    It  is  frequently  met 
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with  in  early  life  and  in  those  whose  occupation 
necessitates  exposure.  Heredity,  the  gouty, 
rheumatic,  tuberculous,  and  strumous  diatheses, 
and  previous  attacks,  seem  to  be  predisposing 
causes.  It  may  result  from  local  conditions 
affecting  the  ear  primaiily,  but  in  far  the  larger 
number  of  cases  it  spreads  by  contiguity  from 
local  or  general  conditions  affecting  the  nose 
and  naso-pharynx. 

Among  the  conditions  affecting  the  ear 
directly  we  may  mention  injury  to  the  mem- 
brane from  a  blow  on  the  ear,  or  from  unskilful 
efforts  with  instruments  to  remove  plugs  of  wax 
and  foreign  bodies,  or  from  the  attempt  to 
relieve  irritation  in  the  meatus  by  means  of 
pins,  etc.,  or  from  the  instillation  of  very  hot 
lotions,  caustics,  and  corrosive  drugs  suggested 
by  kind  but  injudicious  friends.  The  mischief 
may  be  started  by  a  cold  wind  blowing  on  the 
ear  during  a  railway  journey  or  while  driving, 
or  by  water  getting  into  the  meatus  during 
■washing  or  sea-bathing.  Reflex  irritation  due 
to  the  eruption  of  teeth  in  children,  or  when 
the  teeth  are  diseased,  has  sometimes  a  large 
share  in  producing  and  keeping  up  attacks  of 
middle  ear  catarrh.  Among  the  less  frequent 
causes  of  otitis  may  be  mentioned  fracture 
thi-ough  the  temporal  bone,  intra-tympanic 
hfemorrhage  in  Bright's  disease,  and  mj'cosis 
and  furunculosis  of  the  external  nieatus  {vide  p. 
473).  By  far  the  larger  number  of  cases,  how- 
ever, are  due  to  morbid  conditions  of  the  nose 
and  naso-pharynx.  Any  of  the  various  condi- 
tions which  tend  to  cause  and  keep  up  a  catarrh 
of  the  naso-pharynx,  such  as  an  ordinary  coryza, 
hypertrophied  tonsils,  adenoid  vegetations,  in- 
fluenza, diphtheria,  mumps,  and  man}'  others, 
frequently  prove  to  be  the  exciting  cause  of  an 
otitis  media.  The  rhinitis  associated  with  the 
exanthemata  often  tends  to  affect  the  middle 
ear,  and  scarlet  fever  and  measles  are  specially 
prone  to  produce  acute  purulent  otitis.  Next 
to  these  two  diseases  adenoid  vegetations  prob- 
ably account  for  the  largest  number  of  the  less 
severe  attacks. 

When  patients  are  desci-ibed  as  being  specially 
liable  to  attacks  of  middle  ear  catarrh,  it  does  not 
follow  that  there  is  some  hereditary  or  inherent 
condition  in  the  ear  to  account  for  this  tendency, 
but  it  will  almost  invariably  be  found,  on  in- 
vestigation, that  some  morbid  state  of  the  nasal 
or  pharyngeal  mucous  membrane  exists,  the 
removal  of  which  will  go  far  to  prevent  the 
recurrence  of  the  attacks. 

Various  micro-organisms  have  been  discovered 
in  the  discharge  coming  from  the  ear,  and  there 
can  be  little  doubt  that  they  have  an  important 
influence  in  causing  and  maintaining  the  dis- 
eased condition.  The  organisms  chiefly  met 
with,  according  to  the  observations  of  Lowen- 
berg,  Zaufal,  Moos,  and  Netter,  are  the  follow- 
ing : — (1)  the  streptococcus  pyogenes;  (2)  the 
staphylococcus  pyogenes  ;  (3)  the  pneumococcus 


of  Friinkel ;  (4)  the  pneumo-bacillus  of  Fried- 
lander  ;  and  (5)  the  tubercle  bacillus.  Orne 
Green  records  the  results  of  a  bacteriological 
examination  made  of  the  first  drop  of  pus 
obtained  after  paracentesis  in  101  cases  of 
acute  suppuration  of  the  tympanum.  Pure 
cultures  were  obtained  in  73,  showing  staphylo- 
coccus in  36,  streptococcus  in  19,  pneumococcus 
in  10,  bacillus  diphtheriEe  in  2,  and  bacillus 
pyocyaneus  in  3  cases.  There  were  also  28 
cases  of  mixed  infections. 

Investigations  made  by  Leutert  tend  to  show 
that  cases  of  otitis  media  with  the  pneumococcus 
are  generally  milder  than  those  associated  with 
the  streptococcus.  In  the  former  the  duration 
of  suppuration  was  shorter,  the  febrile  reaction 
less  marked,  and  the  injury  to  bone,  if  present, 
was  less  pronounced.  All  the  same,  he  found 
subdural  abscess  more  frequently  with  the 
pneumococcus  than  with  the  streptococcus. 
He  attempts  to  explain  this  by  supposing  that 
the  smaller  destruction  of  bone  caused  by  the 
former  renders  external  drainage  more  difficult. 
The  attacks  of  otitis  with  the  sti'eptococcus  are 
apt  to  be  more  virulent,  with  greater  damage 
to  bone.  When  sinus  thrombosis  occurs  it  is 
almost  always  associated  with  this  organism. 

According  to  Green,  who  has  tabulated 
cultures  made  from  144  cases  of  diseased  mas- 
toids, we  may  find  any  of  the  common  varieties 
of  microbe  in  mastoiditis,  but  the  staphylococcus 
is  more  frequent  than  the  streptococcus.  He 
does  not  believe  that  the  special  organism  is  of 
much  importance  in  this  disease,  and  thinks 
that  vastly  more  depends  on  the  histological 
and  anatomical  peculiarities  of  the  bone  than 
on  the  variety  of  the  microbe.  Zaufal  has 
shown  that  the  normal  tympanum  in  rabbits 
contains  germs,  and  that  organisms  are  abundant 
in  the  naso-pharynx.  It  is  therefore  more  than 
likely  that,  under  circumstances  favourable  to 
the  growth  and  development  of  microbes,  the 
middle  ear  is  infected  through  the  Eustachian 
canal,  although  it  is  probable  that  frequently 
the  organism  gains  access  through  a  perforated 
membrane.  These  interesting  investigations, 
however,  do  not  at  present  give  us  much  assist- 
ance in  the  classification  of,  or  the  practical 
treatment  of  our  cases,  but  it  may  be  hoped 
that  further  knowledge  may  lead  to  something 
of  value,  at  least  as  to  the  treatment  and 
prognosis  of  protracted  cases. 

In  addition  to  the  causes  tending  to  an 
extension  of  catarrh  through  the  Eustachian 
canal,  it  must  be  remembered  that  ear  disease 
may  be  set  up  by  Politzer's  bag  or  the  catheter, 
used  in  an  improper  way  or  under  unsuitable 
circumstances,  and  without  doubt  acute  otitis 
results  not  infrequently  from  the  careless  use 
of  the  nasal  douche.  Fluid  may  also  be  forced 
up  the  Eustachian  tube  when  diving  or  swim- 
ming, or  may  pass  directly  into  the  middle  ear 
if  there  be  an  old  perforation. 
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Pathology. — In  the  early  stage  of  the  disease, 
and  throughout  the  course  of  a  mild  case,  the 
catarrh  is  confined  to  the  superficial  layer  of  the 
lining  membrane  of  the  middle  ear.  Congestive 
swelling  takes  place,  and  is  soon  followed  by 
exudation  of  serum  and  mucus.  In  severe 
forms  the  inflammation  and  swelling  become 
more  intense,  and  the  deeper  periosteal  layers 
are  involved,  while  the  exudation  becomes 
purulent  in  character.  The  swelling  is  due  to 
dilated  vessels,  along  with  the  interstitial, 
serous,  and  cellular  infiltration.  As  the  case 
proceeds  the  epithelial  layer  tends  to  soften, 
and  the  surface  presents  a  red,  soft,  granular 
appearance.  Perforation  of  the  membrane  is 
likely  to  take  place  in  a  severe  case,  either 
from  the  direct  pressure  of  the  exudation,  or 
from  destruction  of  part  of  the  membrane 
owing  to  the  acuteness  of  the  inflammation. 
In  the  milder  attacks  the  inflammation  would 
appear  to  be  limited  in  its  activity  to  the 
Eustachian  tube  and  lower  part  of  the  tympanic 
cavity,  but  in  severe  cases  the  whole  lining 
membrane,  including  tliat  of  the  mastoid  cells, 
is  equally  affected.  "When  thm  is  the  case  the 
swelling  of  the  mucous  membrane  may  easily 
block  the  normal  channels  of  communication 
between  the  various  parts  of  the  middle  ear, 
interfering  with  proper  drainage,  and  thus 
leading  to  retention  of  pus,  periostitis,  and 
even  necrosis  in  the  mastoid  and  attic. 

Symptoms.  —  The  prominent  symptoms  of 
acute  otitis  media  are  pahi,  deafness,  tinnitus, 
with  a  varying  amount  of  constitutional  dis- 
turbance, as  shown  by  a  rise  of  temperature, 
general  malaise,  nausea,  giddiness,  and  head- 
ache, but  these  vary  greatly  according  to  the 
type  and  severity  of  the  attack. 

Pain  is  usually  the  first  symptom  to  attract 
attention.  It  commences  as  a  feeling  of  dis- 
comfort or  tension  in  the  oar,  which  soon 
becomes  actual  pain.  It  is  not  as  a  rule  con- 
timious,  but  will  almost  disaiipear  for  a  few 
hours,  shortly  to  reappear  witli  renewed  in- 
tensity, and  this  most  frequently  at  night.  It 
may  vary  from  a  dull  ache  to  the  most  intense 
agony,  and  to  some  extent  the  violence  and 
character  of  the  inflammation  may  be  gauged 
by  the  severity  of  the  pain.  A  numb  feeling  or 
actual  pain  may  radiate  over  the  whole  side  of 
the  head,  and  it  will  generally  be  found  that 
pressure  on  the  tragus,  or  movement  of  the 
auricle,  increases  the  discomfort.  In  children 
attacks  of  "  earache  "  are  often  spoken  of  lightly 
as  if  they  were  one  of  the  necessary  ills  of  child- 
hood, but  it  should  V)e  recognised  that  these 
are  almost  invarial)ly  due  to  a  middle  ear  in- 
flammation, and  that  even  in  the  mildest  attack 
the  hearing  may  suffer  permanently.  With  the 
appearance  of  a  discharge  immediate  relief 
generally  comes,  at  any  rate  for  a  time. 

Deafness  may  be  slight  at  the  onset  of  the 
attack,  and  may  not  attract  much  notice  for  a 


day  or  two,  more  especially  if  one  ear  alone  be 
affected.  Somids  may  be  correctly  recognised, 
but  as  if  they  proceeded  from  a  distance,  and 
the  patient  often  complains  that  ho  liears  liis 
own  voice  with  almost  painful  distinctness  and 
force.  As  the  catarrh  extends  and  the  exuda- 
tion and  swelling  increase,  the  loss  of  hearing 
power  becomes  more  marked,  mitil  it  may  be 
almost  absolute  for  external  sounds.  The 
tuning-fork  will  be  better  heard  in  contact  with 
the  mastoid  than  when  its  vibrations  are  con- 
veyed through  the  air  on  the  affected  side. 
Occasionally  when  the  inflammation  is  of  a  very 
severe  type,  as  in  some  cases  of  scarlet  or 
typhoid  fever,  an  early  extension  to  the  laby- 
rinth takes  place,  causing  aljsolute  deafness, 
which  is  likely  to  prove  more  or  less  permanent. 

Noises  of  some  kind  are  generally  heard  in 
the  affected  ear  by  the  patient,  but  these  seldom 
cause  the  annoyance  and  distress  that  tinnitus 
often  does  in  chronic  ear  affections.  The  patient's 
attention  is  probably  centi'ed  on  the  other  acute 
symptoms,  and  hence  he  pays  less  attention  at 
this  stage  to  the  tinnitus.  However,  he  often 
descrilies  a  thumping,  beating,  or  pulsating 
sound,  synchronous  with  tlie  heart's  action,  as 
being  present,  while  later  on  the  sound  becomes 
more  steady  and  continuous,  like  the  escape  of 
steam  or  the  rushing  of  water.  Bubbling  or 
crackling  sounds  are  often  noticed  from  the 
passage  of  a  little  air  through  the  fluid  exuda- 
tion in  the  tympanic  cavity. 

Constitutional  symptoms  are  sometimes 
ushered  in  ]:)y  a  chill  or  even  by  a  rigor.  In 
mild  attacks  the  temperature  does  not  rise 
apprecialjly,  but  when  the  attack  is  very  acute 
the  temperature  will  range  from  100°  to  104\ 
There  is  a  general  feeling  of  uneasiness,  loss  of 
appetite,  and  jDossibly  nausea,  with  headache 
and  dizziness.  In  people  of  a  nervous  tempera- 
ment, and  specially  in  children,  the  general 
disturbance  is  often  very  great. 

The  objective  signs  of  otitis  consist  mainly  in 
changes  in  the  normal  apiDearaiace  of  the 
membrane,  whicli  can  only  be  detected  when  it 
is  carefully  examined  with  a  speculum  and 
reflected  light.  In  the  stage  of  acute  catarrh 
the  surface  of  the  membrane  is  of  a  dull  opaque 
colour  and  wanting  in  lustre.  In  severer  forms 
its  cutaneous  layer  exhibits  marked  injection  of 
tlie  small  vessels,  or  its  whole  surface  may 
assume  a  bright  red  or  purplisli  red  colour. 
When  serous  exudation  is  poured  out  into  the 
tympanum  tlie  membrane  tends  to  bulge  out- 
wards, and  it  may  not  be  possiV^le  to  recognise 
tlie  handle  of  the  malleus.  Sometimes  when 
the  exudation  is  copious  the  memVirane  appears 
transparent  and  not  reddened,  and  it  is  possible 
to  distinguish  through  it  the  presence  of  a 
quantity  of  fluid,  a  dark  line  indicating  the  level 
to  which  the  fluid  has  reached.  When  the 
exudation  becomes  purulent  the  bulging  mem- 
brane varies  in  colour  from  a  tinge  of  red  to  a 
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bright  red  with  a  yellowish  background  ;  or  a 
yellow  spot  may  indicate  the  point  at  which 
perforation  is  about  to  take  place.  When  the 
membrane  is  oedematous  it  is  sometimes  not 
easy  to  recognise  a  small  perforation  with  the 
eye,  but  if  there  be  fluid  in  the  meatus,  to  which 
a  pulsation  is  commimicated,  it  is  safe  to  assert 
that  the  perforation  exists.  When  extensive 
necrosis  of  tlie  membrane  has  occurred  the 
position  and  extent  of  the  perforation  can 
generally  be  made  out  after  the  meatus  has 
been  dried  out.  The  secretion  from  the  tym- 
panum may  be  mucus,  serum,  pus,  or  blood,  but 
more  frequently  it  consists  of  a  combination  of 
these. 

The  glands  behind  and  below  the  ear  may  be 
swollen  and  tender,  and  the  soft  parts  over  the 
mastoid  may  be  oedematous  or  slightly  reddened. 
Facial  paralysis  is  occasionally  though  rarely 
observed  in  the  co^irse  of  an  acute  middle  ear 
catarrh  from  effusion  into  the  Fallopian  canal. 

The  most  severe  cases  of  otitis  media  occur 
in  the  course  of  attacks  of  scarlatina,  measles, 
and  diphtheria,  and  it  is  probably  due  to  the 
oi'ganisms  present  in  these  cases  that  the  in- 
flammation is  of  such  severity  as  to  cause  rapid 
and  extensive  destruction  of  the  membrane,  and 
often  the  early  onset  of  mastoid  or  other 
complications. 

In  otitis  associated  with  tuberculous  disease 
the  symptoms  seem  to  attract  less  notice  than 
usual,  because  there  is  generally  but  little  pain. 
The  appearance  of  a  purulent  discharge  may 
be  the  first  intimation  that  the  ear  requires 
attention  ;  all  the  same,  these  cases  very  readily 
become  chronic  ones. 

Influenza  is  said  by  some  to  modify  the 
symptoms  of  otitis  occurring  in  its  course.  A 
h£emorrhagic  form  of  middle  ear  disease 
associated  with  influenza  has  been  described, 
and  a  tendency  to  persistence  of  mastoid  pain 
after  the  local  conditions  have  improved  is  not 
uncommon.  The  latter  is  probably  a  neuralgic 
condition  due  to  the  well-known  depressing 
power  of  the  disease.  Considering  the  great 
frequency  of  so-called  influenza,  it  would  appear 
that  the  disease  does  not  tend  to  cause  middle 
ear  inflammations  to  any  greater  extent  than  one 
would  expect,  in  view  of  the  tendency  to  catarrh 
of  the  air  passages  which  accompanies  it.  An 
opposite  opinion  is,  however,  held  by  several 
writers. 

Results. — The  results  of  acute  otitis  vary 
greatly  according  to  the  type  and  severity  of 
the  attack.  In  a  simple  acute  catarrh  the 
majority  of  cases  tend  to  recover  with  almost  no 
special  treatment.  In  catarrh  with'  exudation 
also  the  result  may  be — (1)  a  complete  recovery 
without  perceptible  changes,  (2)  recovery  with 
some  adhesions  and  slight  defect  in  hearing,  or 
(3)  a  perforation  with  purulent  discharge. 

The  result  of  acute  purulent  inflammation 
may  be — 


1.  Complete  cure,  with  healing  of  the 
membrane. 

2.  Closing  of  the  perforation  by  cicatricial 
tissue  and  adhesions. 

3.  Continuance  of  the  perforation  with  or 
without  a  chronic  discharge. 

4.  Certain  complications  which  may  be 
dangerous  to  life. 

We  have  already  mentioned  that  facial 
paralysis  and  labyrinthine  deafness  may  occur 
in  the  course  of  an  acute  otitis,  and  to  these 
complications  may  be  added  mastoid  disease, 
polypi,  meningitis,  cerebral  abscess,  thrombosis 
of  the  lateral  sinus,  and  septicsemia.  As  these 
are  much  more  frequently  the  accompaniment 
of  chronic  suppuration  we  shall  not  further  refer 
to  them  here.  No  hard  and  fast  rule  can  be 
made  to  decide  when  an  acute  otitis  should  be 
classed  as  a  chronic  case.  A  consideration  of 
the  symptoms  will  help  to  decide  this  question ; 
but,  speaking  very  generally,  when  a  purulent 
discharge  shows  no  signs  of  abating  after  six 
weeks  or  two  months  under  treatment,  it  may 
be  considered  that  the  case  is  becoming  a 
chronic  one. 

Diagnosis. — The  history  of  the  case,  taken 
along  with  the  symptoms  and  appearances  which 
have  been  mentioned,  makes  the  diagnosis  of  a 
typical  case  one  of  no  great  difficulty.  It  is  a 
more  difficult  matter,  sometimes,  to  make  an 
accurate  diagnosis  when  the  appearances  are 
masked  by  some  other  ear  affection,  or  when  we 
have  superadded  some  of  the  more  serious 
complications  which  may  supervene  in  the 
course  of  an  otitis  media.  It  should  be  re- 
membered that  pain  and  deafness,  the  prominent 
symptoms,  are  to  be  met  with  in  various  ear 
conditions,  and  hence  it  is  not  surprising  that 
the  true  nature  of  the  case  is  not  always  evident 
at  the  first  glance.  For  example,  in  furun- 
culosis  we  find  great  pain  and  deafness  if  the 
meatus  be  much  blocked  by  swelling,  and 
possibly  a  little  discharge  ;  in  neuralgia  from 
bad  teeth  we  often  have  acute  pain  located  in 
the  ear,  hypertemia  of  the  membrane,  and  slight 
deafness ;  and  plugs  of  wax,  foreign  bodies 
pressing  on  the  drum,  eczema,  and  inflammation 
of  the  external  meatus  may  for  a  time  obscure 
the  real  condition.  Perforation  of  the  drum  is 
sometimes  difficult  to  detect,  but  the  occurrence 
of  this  condition  can  generally  be  discovered  by 
inspection  of  the  drum,  by  noting  the  secretion, 
and  if  necessary  listening  to  the  sound  produced 
while  air  is  injected  into  the  tympanum. 

In  certain  cases,  where  the  constitutional 
symptoms  are  very  severe,  the  ear  may  at  first 
escape  notice  and  examination,  and  typhoid 
fever  or  meningitis  may  be  suspected. 

In  infants  acute  otitis  is  not  uncommon,  but 
the  diagnosis  is  apt  to  be  overlooked  becaiise  the 
little  patient  is  finable  to  indicate  the  seat  of 
the  pain,  and  the  deafness  may  pass  undiscovered. 
The  general  symptoms  are  often  very  severe, 
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including  high  fever,  restlessness,  vomiting,  and 
even  convulsions,  before  the  ear  is  placed  under 
suspicion.  Hartmann  has  shown  that  otitis 
media  in  infants  is  often  associated  with  in- 
testinal disturbances,  as  indicated  by  dysjaepsia 
and  wasting,  and  that  after  paracentesis  of  the 
membrane  the  temperature  falls,  the  disturbance 
in  the  digestive  organs  disappears,  and  an  in- 
crease of  weight  follows.  In  any  infant  where 
there  are  symptoms  of  restless  discomfort, 
screaming,  feverishness,  etc.,  without  evident 
cause  for  the  same,  it  is  well  to  make  a  careful 
examination  of  the  ears  for  the  presence  of  a 
possible  otitis.  The  severity  of  the  constitutional 
symptoms  is  probably  in  part  due  to  anatomical 
peculiarities  in  the  middle  ear  in  the  child,  such 
as  the  I'elatively  greater  size  and  thickness  of 
the  membrane  and  the  incomplete  development 
of  the  bony  parts  of  the  middle  ear.  Measles 
and  scarlet  fever  produce  such  a  large  number 
of  cases  of  otitis  that  it  is  necessary  to  be  on 
the  look-out  for  early  signs  of  ear  trouble,  and 
by  early  attention  to  the  throat  and  nose  to  try 
and  lessen  the  risk  of  middle  ear  affections.  It 
should  be  remembered  that  some  authorities 
consider  the  discharge  from  the  middle  ear  in  a 
case  of  scarlatina  as  highly  infectious.  It  is 
not  clear,  however,  how  long  the  discharge  may 
be  a  source  of  danger  to  others. 

Prognosis. — In  estimating  the  prospects  of  a 
patient  suffering  from  acute  middle  ear  catarrh 
we  must  remember  that  the  disease  may  affect 
the  fmiction  of  the  organ,  or  may  produce 
complications  which  may  endanger  the  patient's 
health  or  even  his  life.  It  seldom  happens  that 
acute  otitis  leads  directly  to  a  fatal  result,  but 
the  hearing  power  is  often  more  or  less  per- 
manently impaired. 

In  the  mild  catarrhal  tj'pes  complete  recovery 
is  usually  to  be  expected,  but  in  the  acute 
purulent  attacks  the  intensity  of  the  symptoms 
will  generally  bear  some  relation  to  the  course 
and  effects  of  the  disease.  Swelling  and  pain 
over  the  mastoid,  continuance  of  the  pain,  and 
fever,  with  copious  discharge,  make  it  probable 
that  the  case  will  be  a  protracted  one,  while 
rapid  subsidence  of  the  fever  and  other  symptoms 
after  perforation  may  be  viewed  in  a  favourable 
light.  Needless  to  say,  a  patient  in  a  robust 
condition  of  health  is  likely  to  make  a  quicker 
and  more  satisfactory  recovery  than  one  who  is 
the  subject  of  tuberculosis,  syphilis,  or  general 
debility.  The  position  and  size  of  the  jjerfora- 
tion  will  sometimes  influence  the  course  of  the 
attack,  for  a  very  small  perforation,  or  one 
situated  high  up,  or  in  ShrapneUs  membrane, 
may  cause  the  retention  of  discharge  instead 
of  allowing  it  to  pass  freely  away.  While 
necrosis  and  mastoid  abscess  serioush'  j^i'otract 
the  illness  and  call  for  prompt  measures,  in 
acute  cases  they  are  much  more  amenable  to 
successful  operative  treatment  than  chronic 
cases. 


Mild  attacks  of  short  duration,  often  spoken 
of  as  "earache,"  are  not  infrequently  viewed  as 
being  too  trivial  to  require  any  special  attention. 
While  they  may  recover  completely  without 
any  after  effects,  it  should  be  remembered  that 
not  a  few  cases  of  auditory  defects  discovered  in 
later  life  can  be  traced  back  to  former  apparently 
trifling  and  neglected  attacks  of  otitis.  Repeated 
attacks  of  earache,  however  slight,  are  likely 
sooner  or  later  to  cause  damage  to  the  ear,  and 
therefore  their  cause  should  be  investigated 
without  delay. 

It  is  always  well  to  give  a  guarded  prognosis 
at  first  as  to  the  hearing  power.  If  there  is 
very  marked  deafness,  and  if  there  is  great  de- 
struction of  the  drum  and  detachment  of  the 
ossicles,  or  if  the  labyrinth  appears  to  be  second- 
arily affected,  there  is  likely  to  be  more  or  less 
permanent  interference  with  the  function  of  the 
organ.  If  improvement  commences  soon  after 
the  cessation  of  the  inflammation,  and  if  this  is 
increased  by  inflation  of  the  tympanum,  a  favour- 
able result  may  be  predicted  with  some  amount 
of  confidence. 

Treatment. — The  remedies  to  be  employed 
will  depend  to  some  extent  on  the  sevei'ity  of 
the  symptoms  and  on  the  stage  which  the 
disease  has  reached  before  it  comes  mider  obser- 
vation. The  objects  to  be  kept  in  view  are  to 
cure  the  local  aff'ection,  to  diminish  the  acute- 
ness  of  the  inflammatory  process,  to  prevent 
complications,  and  to  remove  as  far  as  possible 
the  cause  of  the  attack. 

Confinement  to  the  house  and  to  a  warm 
room  is  always  advisable,  and  if  his  temperature 
is  much  above  normal  the  patient  should  also 
be  kept  in  bed.  The  food  should  be  light  and 
non-stimulating,  and  alcohol  and  tobacco  must 
be  interdicted.  The  state  of  the  bowels  should 
be  inquired  into,  and  it  is  a  good  rule  to  com- 
mence the  treatment  with  a  small  dose  of 
calomel  or  grey  powder,  to  be  followed  by  a 
saline  purge  in  the  morning.  In  children,  if 
the  skin  is  hot  and  dry,  a  warm  bath  and  a 
simple  diaphoretic  mixture  may  be  ordered, 
while  in  cases  where  there  is  great  restlessness 
or  loss  of  sleep  it  may  be  necessary  to  give 
bromide  or  Dover's  powder. 

In  the  mild  catarrhal  stage  these  remedies 
may  be  all  that  is  required,  but  if  the  case 
proves  more  severe  it  will  next  be  necessary  to 
adopt  some  measures  for  the  relief  of  pain.  For 
this  purpose  two  or  three  leeches  may  be  applied 
over  the  ti'agus  and  the  mastoid  process,  or  cold 
may  be  applied  by  means  of  an  ice-bag  or  a 
Leiter's  coil.  Most  frequently,  however,  warmth 
will  be  found  more  comforting  to  the  patient 
than  cold,  and  it  should  be  used  in  the  form  of  dry 
heat — flannel,  cotton-wool,  or  the  old-fashioned 
hot  salt-bag,- — while  poultices  and  moist  applica- 
tions should  be  avoided.  A  few  drops  of  chloro- 
form on  cotton-wool,  or  of  some  aseptic  solution 
containing  a  local  anaesthetic,  may  be  tried  with 
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advantage,  but  it  is  necessary  that  the  medica- 
ment should  come  into  actual  contact  with  the 
membrane  if  it  is  to  ease  the  pain.  The  anaes- 
thetic action  of  pure  carbolic  acid  in  glj^cerine, 
1  part  in  10,  has  been  highly  praised,  but  as  a 
general  rule  we  have  eiiiployed  the  following 
drops  with  excellent  results  in  relieving  the 
pain  and  lessening  the  local  inflammation  : — 

R  Cocain.  hydrochlor.  .  .  gr.  vj. 
Acidi  carbolici  .  .  .  gr.  vj. 
Glycerin!   5ij.  M. 

Tea  drops  of  this  mixture  can  be  warmed  and  put 
into  the  ear  when  the  pain  is  troublesome,  care 
baing  taken  to  move  the  auricle  backwards  and 
forwards  until  the  drops  have  reached  the  mem- 
brane. Ii:i  addition  to  this,  Gruber's  medicated 
gelatine  preparations,  or  solutions  containing 
morphine,  atropiiae,  lead  and  opiiim,  and  many 
other  substances,  may  be  used  with  advantage. 
Mustard  and  other  counter-irritants  applied  over 
the  mastoid  may  allay  pain,  but  they  also  may 
mask  the  onset  of  mastoiditis,  and  therefore  are 
better  avoided. 

AVhen  these  measures  fail  to  give  relief  in  a 
short  while,  it  may  be  necessary  to  perform 
paracentesis  of  the  membrane.  The  indications 
for  this  procedure  are  great  pain  and  bulging  of 
the  membrane  from  excess  of  secretion.  Even 
when  the  presence  of  exudation  is  doubtful  an 
incision  may  be  recommended,  for  it  greatly 
eases  the  pain,  and  heals  very  rapidly  if  no 
suppurative  condition  is- '  found.  In  a  com- 
mencing purulent  inflammation,  and  specially 
in  scarlatinal  cases,  it  is  well  to  incise  early, 
for  not  only  is  the  pain  thus  alleviated,  but 
there  is  likely  to  be  less  destruction  of  the  sub- 
stance of  the  membrane  than  there  will  be  if  we 
wait  for  spontaneous  rupture. 

Paracentesis  is  performed  with  a  slender, 
spear-shaped  knife  fitted  to  a  bent  handle,  and 
when  using  this  a  good  light  should  always 
be  reflected  on  to  the  membrane,  and  every 
antiseptic  precaution  attended  to.  The  incision 
should  be  of  sufficient  size  to  allow  the  free 
escape  of  the  retained  secretion,  and  the  point 
usually  selected  for  it  is  in  the  posterior  inferior 
quadrant.  In  children  it  will  generally  be 
necessary  to  administer  a  general  anaesthetic, 
but  in  adults  this  can  usually  be  dispensed  with, 
for  though  the  pain  is  very  severe  it  is  only 
momentary.  After  the  opening  has  been  made 
the  meatus  should  be  plugged  with  sterilised 
wool,  and  the  ear  should  not  be  syringed  at  all 
unless  there  is  an  imdoubted  discharge  of  pus 
from  the  incision. 

Whenever  the  acute  symptoms  have  begun  to 
subside  it  is  well  to  commence  inflating  the 
tympanum  by  one  of  the  recognised  methods, 
whether  a  perforation  exists  or  not.  This  has 
the  effect  of  opening  up  the  Eustachian  tube, 
restoring  the  normal  pressure  of  the  air  in  the 
cavity,  and  dislodging  the  viscid  secretion  from 


around  the  ossicles,  while  if  a  rupture  has  taken 
place  it  will  drive  the  exudation  from  the 
tympanum  into  the  meatus,  from  which  position 
it  can  easily  be  removed.  The  inflation  by 
Politzer's  method  should  be  continued  for  some 
weeks,  say  two  or  three  times  a  week,  in  order  to 
prevent  the  formation  of  adhesions,  or  to  stretch 
them  if  they  have  already  formed.  When  one 
ear  alone  requires  inflation,  and  this  requires  to 
be  done  for  a  long  time,  the  force  of  the  air 
douche  may  over-distend  the  membrane  of  the 
good  ear.  This  can  be  guarded  against  by 
making  the  patient  press  firmly  with  his  finger 
on  the  tragus  of  the  sound  ear  in  order  to 
counteract  the  force  of  the  air,  or  the  Eustachian 
catheter  may  be  substituted  for  Politzer's  bag. 

When  the  third  stage,  that  of  purulent  dis- 
charge, has  become  established,  whether  after 
spontaneous  perforation  or  paracentesis,  it  is 
necessary  to  syringe  the  ear  with  some  unirritat- 
ing  antiseptic  lotion.  For  general  use  warm 
boric  lotion  will  answer  best,  the  meatus  being 
thoroughly  dried  out  with  absorbent  medicated 
wool  after  each  occasion.  It  is  hardly  necessary 
to  particularise  the  various  lotions  that  have 
been  recoiumended  for  this  purpose ;  it  is  suffi- 
cient to  say  that  almost  any  antiseptic  lotion 
may  be  used,  provided  we  keep  before  us  the 
objects  to  be  attained,  viz.  perfect  cleanliness 
and  dryness. 

The  insufflation  of  a  little  finely -powdered 
boracic  acid  or  iodoform  often  helps  to  dry  up 
the  secretion,  but  when  the  perforation  is  small 
it  should  be  avoided,  as  it  may  cause  a  mechani- 
cal obstruction  to  the  escape  of  the  discharge. 
Still,  when  the  perforation  is  of  good  size  and 
the  discharge  has  begun  to  lessen  in  quantity, 
this  method  of  treatment  is  very  effective  in 
finally  drying  up  the  secretion. 

Along  with  the  local  treatment  it  is  necessary 
to  attend  to  any  nose  or  throat  condition  which 
may  be  present.  Pharyngitis  and  naso-pharyn- 
geal  catarrh  should  be  promptly  treated,  and  it 
will  often  do  much  good  to  spray  the  nose  with 
a  mild  alkaline  solution.  It  must  not  be  for- 
gotten that  adenoids,  with  hypertrophied  tonsils, 
are  the  cause  of  many  attacks  of  acute  middle 
ear  catarrh,  and  the  operative  treatment  of 
these  should  only  be  delayed  until  the  acute 
ear  symptoms  have  passed  offi  The  removal  of 
the  adenoids  must  be  looked  upon  as  one  of  the 
most  important  preventive  measures  against 
the  i-ecurrence  of  otitic  attacks. 

Occasionally  pain  and  swellingover  the  mastoid 
may,  at  a  very  early  period,  indicate  the  appear- 
ance of  a  superficial  mastoid  abscess,  and  when 
this  is  the  case  it  is  proper  to  make  a  free 
incision  down  to  the  bone,  and  a  little  behind 
the  auricle,  in  order  to  evacuate  the  pus.  It 
must  be  remembered,  however,  that  in  such 
cases,  almost  without  exception,  the  mastoid 
cells  will  be  full  of  pus,  and  that  a  minute  sinus 
communicating  with  the  sujjcrficial  collection  of 
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pus  can  be  found.  The  external  incision,  often 
spoken  of  as  Wilde's  incision,  often  gives  great 
relief  to  the  patient,  but  it  should  be  looked 
upon  as  only  the  first  step  in  the  operation, 
which  should  include  the  opening  of  the  mastoid 
process  also.  If  this  is  not  done  we  are  ver}^ 
likely  to  find  that  a  permanent  sinus  results, 
and  that  caries  of  bone  will  follow,  necessitating 
a  more  extensive  operation  under  much  less 
favourable  circumstances. 

The  diagnosis  and  treatment  of  the  various 
complications  which  have  been  mentioned  as 
occasionally  occurring  in  acute  middle  ear  in- 
flammation do  not  require  consideration  here, 
as  they  are  much  more  frequently  the  accom- 
paniment of  chronic  suppuration,  to  which  the 
reader  is  referred. 

Middle  Ear :  Chronic  Suppuration  and 
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Chronic  Suppurative  Inflammation  of  the 
Middle  Ear  (Otitis  Media  Purulenta 
Chronica). 

Syn. — Pyogenic  Otitis  Media 

Chronic  suppurative  inflammation  of  the 
middle  ear  is  in  almost  all  cases  the  result  of 
a  previous  acute  inflammatory  attack.  The 
same  tetiological  factors  which  play  a  promi- 
nent part  in  the  production  of  acute  sup- 
purative middle  ear  catarrh  may  consequently 
be  ranked  as  active  causes  in  the  production  of 
the  chronic  type  of  the  disease. 

Of  the  more  important  affections  which  fall 
inider  the  former  heading  may  be  cited  the 
various  exanthemata,  measles,  scarlet  fever, 
scarlatinal  diphtheria,  small  -  pox,  and  such 
general  diseases  as  diphtheria,  mumps,  pneu- 
monia, influenza  (la  grippe),  pulmonary  phthisis, 
typhoid  fever,  malaria,  bronchitis,  Bright's 
disease,  cerebro-spinal  meningitis,  etc. 

The  extension  of  catarrhal  affections  from  the 
nose,  the  pharynx,  and  the  naso-pharynx  plays 
also  a  prominent  part  in  the  production  of 
acute  middle  ear  suppuration,  and  hence  in 
many  cases  in  chronic  suppurative  attacks  also. 

Many  post  -  nasal  growths,  especially  post- 
nasal adenoid  vegetations,  produce  such  a 
degree  of  Eustachian  obstruction  as  to  interfere 
with  the  normal  physiological  action  of  the 
tube,  and  are  responsilile  in  large  numbers  of 
cases  not  only  in  causing  acute  attacks,  but 
also  in  keeping  up  such  a  degree  of  irritation 
as  to  prevent  resolution,  and  so  in  promoting 
chronicity. 

Causes  acting  upon  the  membrana  tympani 
from  without,  e.g.  draughts,  the  entrance  of 
water  (especially  sea-water)  into  the  external 
auditory  meatus,  or  into  the  middle  ear  from  a 
too  forcible  employment  of  the  nasal  douche, 
injuries  (blows,  concussions,  etc.),  the  extension 
of  a  chronic  inflammation  of  the  external 
auditory  meatus  (Walb),  by  at  times  producing 
acute  inflammatory  attacks,  are  also  contributory 
elements  in  the  production  of  chronic  suppura- 
tive catarrh. 

In  tuberculous  disease  of  the  middle  ear,  the 
process  is  regarded  by  most  authorities  as 
assuming  a  chronic  type  ab  initio,  that  is  to 
say,  sthenic  sjanptoms  are  absent,  and  perfora- 
tion of  the  membrana  tympani  takes  place  pain- 
lessly, a  discharge  from  the  cavity  of  the  middle 
ear  being  probably  the  first  indication  of  the 
jsresence  of  the  morbid  process. 

It  is  doubtful  if,  tuberculoiis  lesions  excepted, 
the  chronic  t^'pe  of  the  disease  is  ever  observed 
without  there  having  been  at  some  period  an 
acute,  or  at  least  a  semi-acute  stage  present. 

In  diabetic  patients  this  preliminary  acute 
stage  may  be  of  very  short  duration,  the  un- 
favourable effects  of  diabetes  upon  the  tissues  of 
the  middle  ear  being  well  recognised. 

^Etiology  in  Infants.  —  Suppurative  middle 
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ear  disease,  both  acute  and  chronic,  is  more 
frequently  met  with  in  children  than  in  adults, 
the  proportion  being  70  to  30.  Various  factors 
are  responsible  for  this.  In  the  first  place  the 
exanthemata,  which  are  prolific  sources  of  ear 
trouble,  are  more  commonly  met  with  in  children, 
as  are  also  affections  of  the  lymphoid  structui'es 
of  the  upper  respiratory  tract,  e.g.  enlarged 
tonsils,  naso  -  pharyngeal  adenoids.  Dentition, 
congenital  syphilis,  and  catarrhal  affections  are 
also  responsible  for  the  production  of  otitis  media 
in  many  infants  and  young  children. 

Tuberculous  disease  of  the  middle  ear  and 
adjoining  mastoid  cells  is  also  comparatively 
common,  especially  amongst  the  children  of  the 
poorer  classes  of  our  large  cities. 

Purulent  disease  is  also  at  times  met  with  in 
the  middle  ears  of  new-born  infants,  and  may  be 
due  to  an  abnormal  metamorpliosis  of  the  em- 
bryonic mucous  tissue  which  exists  normally,  or 
to  the  passage  into  the  middle  ear  of  liquor 
amnii  during  forced  attempts  at  respiration. 

In  children  acute  attacks  of  middle  ear  sup- 
puration are  at  times  ushered  in  by  symptoms 
of  great  gravity.  In  fact,  until  a  discharge  from 
the  middle  ear  takes  place  such  cases  are  fre- 
quently diagnosed  as  inflammation  of  the  mem- 
branes of  the  brain.  The  practical  difiiculties 
encountered  in  successfully  treating  acute  in- 
flammatory affections  of  the  middle  ear  in 
childhood  probably  go  far  to  explain  why  so 
many  cases  pass  into  the  chronic  stage. 

Predisposing  Causes. — Among  the  most  im- 
portant predisposing  causes  may  be  mentioned 
hereditary  tendency,  the  possession  of  the  so- 
called  strumous,  tuberculous,  or  syphilitic 
diathesis,  the  presence  of  naso  -  pharyngeal 
disease,  especially  post-nasal  adenoid  vegetations, 
and  the  existence  of  some  pre-existing  middle 
ear  affection  which,  having  become  latent,  is  prone 
to  be  stirred  up  to  renewed  activity  under  the 
influence  of  certain  unfavourable  circumstances. 

Segments  of  the  Middle  Ear  usually  involved. 
— Chronic  purulent  disease  most  usually  attacks 
the  mucosa  lining  the  Eustachian  tube,  and  the 
atrium  of  the  middle  ear.  In  certain  cases  it 
may  attack  the  mucous  membrane  of  the 
recessus  epitympanicus  (attic),  and  remain 
localised  in  this  portion  of  the  middle  ear  for 
varying  periods.  In  the  later  stages  of  chronic 
purulent  otitis  media  involvement  of  the  mucosa 
lining  the  mastoid  antrum  and  the  adjoining 
mastoid  cells  may  take  place. 

Certain  anatomical  peculiarities  in  the  middle 
ears  of  young  children  deserve  consideration  on 
account  of  their  practical  and  clinical  im- 
portance. 

Thus  the  membrana  tympani  occupies  a  much 
more  horizontal  position  than  it  does  in  adults, 
and  is  also  relatively  thicker  and  larger.  Hence 
in  the  examination  of  the  middle  ear  of  a  child  the 
auricle  should  bedrawn downwards  and  somewhat 
forwards,  in  the  adult  upwards  and  backwards. 


The  Eustachian  tube  in  the  yoimg  child  is 
shorter,  of  somewhat  larger  calibre,  and  more 
horizontally  situated  than  in  the  adult,  and 
hence  acts  as  a  somewhat  better  drain,  and  is 
more  easily  inflated.  The  mucosa  lining  the 
middle  ear  is  frequently  in  intimate  association 
with  the  dura  bj'  means  of  a  process  of  fibrous 
tissue  running  through  the  unossified  squamo- 
petrosal  fissure. 

The  mastoid  or  tympanic  antrum  is,  however, 
of  large  size,  and  is  more  siiperficially  placed 
than  in  the  adult.  The  lateral  sinus  in  young 
children  is  separated  from  the  mastoid  cells  by 
a  bridge  of  bone  which  is  relatively  thicker  than 
in  the  adult. 

Bacteriology  of  Chronic  Suppurative  In- 
flammation.— The  role  played  by  micro-oi'gan- 
isms  in  the  production  of  chronic  suppurative 
middle  ear  disease  is  a  most  important  one. 
Whether  micro-organisms  are  to  be  looked  upon 
as  the  actual  factors  in  the  production  of  middle 
ear  suppuration,  or  only  as  incidental  to  it,  is  at 
present  a  moot  point,  but  that  they  play  a 
prominent  part,  not  only  in  the  disease  itself, 
but  also  in  the  production  of  its  complications, 
is  undoubted.  Aerial  contamination  of  the 
cavity  of  the  middle  ear  may  readily  take  place 
either  by  way  of  the  Eustachian  tube  or  exter- 
nal auditory  meatus.  Putrefactive  bacilli  are 
present  in  large  numbers  in  foetid  discharge 
from  the  middle  ear,  and  are  absent  in  non-fa3tid 
discharge,  and  it  is  a  noticeable  and  important 
fact  that  many  cases  of  what  are  primarily 
acute  catarrhal  inflammations  of  the  tympanic 
mucosa  become  purulent  only  after  perforation, 
and  hence  aerial  contamination,  has  taken 
place. 

The  principal  organisms  found  in  purulent 
discharge  from  the  middle  ear  are  : — 

(1)  Staphylococcus  pyogenes  albus  et  aureus ; 
(2)  streptococcus  pyogenes ;  (3)  pneumococcus 
(Fraenkel) ;  (4)  pneumo-bacillus  (Friedlander) ; 
(5)  bacillus  tuberculosis.  Further  remarks 
regarding  the  relative  frequency  and  import- 
ance of  these  micro-organisms  will  be  found  on 
page  484. 

Other  organisms,  e.g.  bacillus  tenuis,  bacillus 
pyocyaneus,  staphylococcus  cereus  albus,  etc., 
have  also  been  discovered  in  discharge  from  the 
middle  ear,  but  do  not  appear  to  have  the  same 
causal  relation  as  those  previously  mentioned. 

Pathology. — In  the  initial  stages  of  acute 
suppurative  middle  ear  catarrh  the  characteristic 
features  are  distension  of  the  tympanic  blood- 
vessels with  outpouring  of  secretion,  and  sub- 
sequent extravasation  of  leucocytes,  partly  into 
the  cavity  of  the  middle  ear,  and  partly  into 
the  substance  of  its  mucous  membrane.  In 
mild  cases  large  quantities  of  mucus  are  exuded 
into  the  middle  ear.  In  children  the  exudation 
may  be  mainly  serous  fluid. 

As  the  inflammatory  process  becomes  chronic 
this  small  round-celled  infiltration  results  in  the 
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formation  of  young  connective  tissue,  with  con- 
sequent interstitial  thickening  of  the  tympanic 
mucous  membrane.  Accompanying  these  changes 
in  the  deeper  layers  of  the  mucosa,  the  epithelial 
covering  becomes  detached,  leading  either  to 
areas  of  idceration,  or  to  tlic  production  of 
ocdematous  buds  of  succulent  granulation  tissue. 
As  the  ulcerative  process  extends,  the  under- 
lying bone  becomes  exposed,  and  ultimately 
either  carious  or  necrotic.  In  certain  cases 
small  hyperostoses  result.  Almost  every  case 
of  chronic  suppurative  catarrh  is  accompanied 
by  perforation  of  the  membrana  tympani, 
through  which  the  secretion  from  the  middle 
ear  escapes  into  the  external  auditory  meatus. 
The  irritation  caused  by  this  outflowing  secretion 
leads  to  a  piling  up  of  epithelial  cells  upon  the 
margins  of  the  perforation,  so  that  in  genuinely 
chronic  disease  the  edges  present  a  pale,  calknis, 
and  indurated  appearance.  Through  the  open 
perforation  the  succulent  mucosa  is  to  be  seen 
at  times  so  lax  and  flabby  as  to  protrude  into 
the  external  auditory  meatus. 

As  a  result  of  this  chronic  inflammatory  pro- 
cess adhesions  may  take  place  either  between 
the  membrane  itself  and  the  mucosa  covering 
the  pars  promontoria,  or  Ijetween  the  individiuxl 
ossicles  binding  them  together,  and  so  interfering 
seriously  with  the  transmission  of  sound  waves. 
Or  again  the  inflanmiatory  process  may  spread 
to  the  labyrinth,  producing  a  transient  hyper- 
semia,  or  in  more  severe  cases  an  attack  of 
purulent  labyrinthitis,  ending  in  complete  de- 
struction of  hearing  (panotitis). 

In  certain  cases  a  general  atrophy  of  the 
mucosa  ensues,  characterised  by  a  thinning  of 
the  membrana  tympani,  and  a  disappearance  of 
the  normal  elements  of  the  mucous  membrane. 
Accompanying  these  changes  within  the  middle 
ear  are  changes  of  an  almost  similar  natui-e  in 
the  mucosa  lining  the  Eustachian  tube,  e.<j. 
swelling  and  oedema,  enlargement  of  the  mucous 
glands,  shedding  of  the  epithelial  lining,  etc. 
As  a  result  considei'able  stenosis  of  the  tube 
may  ensue. 

Symptojeatology.  — -  Subjective  Symptoms.  — 
Pain,  which  is  usually  such  a  prominent  feature 
in  acute  attacks,  is  usually  absent  in  chronic 
cases,  or  occurs  only  as  the  precursor  of  some 
serious  complication,  or  as  the  result  of  tension 
due  to  obstructed  outflow  of  secretion  from 
blockage  of  the  perforation  by  masses  of  granu- 
lation tissue,  polypi,  sequestra,  stenosis  of  the 
meatus,  etc.  Acute  pyogenic  attacks  grafted 
upon  a  chronic  basis  occur  from  such  causes  as 
exposure  to  cold,  the  entrance  of  water  into  the 
ear,  etc.,  and  are  accompanied  by  pain  of  greater 
or  less  severity.  In  chronic  cases,  when  didl, 
deep-seated  pain  is  complained  of  in  the  head,  a 
suspicion  of  the  involvement  of  the  meninges, 
the  cerebral  or  cerebellar  hemispheres,  or  of 
the  great  venous  sinuses  should  be  enter- 
tained. 


In  chronic  cases  when  extension  to  the 
mastoid  process  takes  place  pain  becomes  a 
prominent  symptom.  In  debilitated  and  antemic 
su1)jects  pain  referable  to  the  branches  of  the 
fifth  nerve  is  frequently  complained  of,  and  calls 
for  treatment  upon  general  principles. 

Imjiairment  of  Jleartng. — The  degree  of  im- 
pairment of  hearing  in  chronic  cases  varies  within 
wide  limits.  Thus  it  may  be  nearly  normal  in 
one  case,  and  almost  destroyed  in  another. 
The  size  of  the  perforation  appears  to  bear 
little  if  any  relation  to  the  existing  degree  of 
deafness.  Thus  cases  occur  where  with  almost 
complete  destruction  of  the  membrane  a  large 
percentage  of  hearing  power  is  retained,  and 
others  where  the  hearing  power  is  almost  gone, 
even  when  a  minute  perforation  exists. 

In  cases  where  the  perforation  is  situated  in 
Shrapnell's  membrane,  the  hearing  power  may 
be  practically  unaffected.  The  presence  of  a 
perforated  membrane  contributes  probably  only 
to  a  small  extent  to  the  existing  degree  of  deaf- 
ness. Other  factors  which  play  an  almost  more 
important  role  are  : — 

(1)  The  presence  of  secretion  in  the  middle  ear, 
preventing  transmission  of  sound  waves,  and 
hampering  the  action  of  the  ossicula  auditis. 

(2)  Adhesions  between  the  membrane  and 
the  adjacent  walls  of  the  middle  ear,  between 
the  ossicula  themselves,  or  between  the  foot- 
plate of  the  stapes  and  the  margins  of  the 
fenestra  oval  is. 

(3)  The  presence  of  an  unduly  o'dematous  or 
granidar  nnicous  membrane  lining  the  eavum 
tympani. 

(4)  Loss  or  partial  destruction  of  one  or  more 
ossicles,  leading  to  a  want  of  continuity  in  the 
ossicular  chain. 

(5)  Secondary  implication  of  the  labj-rinth. 
Tinnitus. — Subjective  noises  are  not  frequent 

in  chronic  suppurative  catarrh  with  perforation. 
When  they  do  occur,  they  are  usually  due 
either  to  adhesion  or  to  indrawing  of  the 
ossicular  chain,  to  the  pressure  of  pent-up 
secretion  upon  the  fenestrte,  or  to  an  accom- 
panying affection  of  the  labyrinth. 

Vertigo  is  also,  not  as  a  rule,  complained  of, 
and  when  present  is  due  to  the  same  causes  as 
are  responsible  for  the  production  of  tinnitus. 

Disturbances  of  taste  and  smell,  especially  of 
the  former,  are  frequent,  and  are  due  to  injury 
to  the  chorda  tympani  nerve  in  its  passage 
through  the  middle  ear,  and  to  the  occasional 
passage  of  putrid  secretion  along  the  Eustachian 
tube  into  the  pharynx. 

Objective  Appearances. — The  most  important 
indication  of  chronic  suppurative  middle  ear 
disease  is  the  presence  of  a  discharge.  This 
discharge  may  be  so  abxnidant  as  to  flow  from 
the  external  auditory  meatus,  or  may  exist  in 
such  small  (juantities  as  merely  to  form  a  film 
over  the  remains  of  the  membrana  tympani. 
Its  consistence,  likewise,  varies  from  a  thick 
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creamy  pus  to  a  thin  ichorous  and  irritating 
fluid.  At  times  it  is  mixed  with  much  mucus, 
and  is  consequently  tenacious  and  stringy ;  at 
other  times  it  is  blood-stained,  especially  when 
granulations  or  polypi  are  present.  Frequently 
it  has  a  peculiarly  offensive  odour,  when  second- 
ai-y  caries  or  neci'osis  coexists.  At  times  it  has 
a  liluish  colour  imparted  to  it  by  the  presence 
of  the  bacillus  pyocyaneus ;  at  other  times 
a  greenish  colour,  from  the  presence  of  the 
bacillus  fluorescens.  It  may  contain  numbers 
of  white,  glistening  epithelial  cells,  where 
cholesteatomatous  masses  are  present  in  the 
atticus  or  the  mastoid  antrum,  and  in  cases  of 
caries  of  the  surrounding  bony  walls  may  be 
mixed  with  spicules  of  disintegTating  bone. 

Perforation  of  Membrane. — Upon  examination 
the  membrane  will  be  found  to  be  perforated. 
Usually  only  one  perforation  exists ;  at  times 
two,  and  occasionally  even  three,  are  to  be  seen. 

The  site  of  the  perforation  varies  much. 
Most  frequently  it  is  situated  in  the  lower 
segment  of  the  membrane,  but  may  be  found 
in  anj'  pai't.  When  situated  in  Shrapnell's 
membrane  it  is  associated  with  suppurative  dis- 
ease of  the  recessus  epitympanicus ;  and  when 
in  the  posterior  part  of  Shrapnell's  membrane, 
it  is  said  by  some  authorities  to  be  an  indica- 
tion of  suppurative  inflammation  of  the  lining 
membrane  of  the  mastoid  antrum. 

The  size  of  the  perforation  varies  within  wide 
limits.  It  may  be  so  small  as  to  be  discernible 
with  difliculty,  at  other  times  it  may  practically 
involve  the  whole  of  the  membrane.  However 
large  the  perforation  may  be,  it  is  rare  to  find 
the  membrane  absolutely  destroyed.  Usually  a 
small  ring  around  the  area  of  its  attachment  is 
left.  That  portion  of  the  membrane  above  the 
level  of  the  short  process  of  the  malleus  is  also 
usually  preserved. 

The  condition  of  the  edges  of  the  perforation 
gives  in  a  rough  way  some  idea  of  the  duration 
of  the  suppurative  process.  Thus,  in  compara- 
tively recent  cases  the  edges  have  a  fairly  vas- 
cular pinkish  appearance,  whereas  in  genuinely 
chronic  cases  they  present  a  thick,  indurated, 
and  irregular  whitish  outline.  In  exceptional 
cases  the  membrane  may  be  imperforate,  the 
discharge  escaj)ing  through  fistulous  tracts  in 
the  postero-superior  meatal  wall  communicating 
with  adjacent  mastoid  cells  or  by  way  of  the 
Eustachian  tube. 

The  diagnosis  of  the  existence  of  a  perforation 
is  usually  made  by  inspection  of  the  membrane 
under  suitable  illumination.  In  certain  cases  a 
pulsating  spot  will  be  noted,  an  almost  sure 
sign  of  the  presence  of  a  perforation.  By  means 
of  a  Siegle's  pneumatic  specvdum  it  is  possible  to 
draw  secretion  from  the  cavity  of  the  middle 
ear  through  the  perforation.  If  imperforate, 
suction  by  means  of  this  speculum  causes  a 
movement  of  the  whole  membrane ;  whereas  if 
perforated,  suction  produces  no  movement  what- 


ever. Again,  by  means  of  the  Valsalvan  experi- 
ment, inflation  with  Politzer's  bag  or  the 
Eustachian  catheter,  secretion  can  be  blown 
from  the  middle  ear  through  the  perforation,  or 
in  cases  of  a  dry  condition  of  the  middle  ear 
various  sounds  will  be  heard  as  air  blown  into 
the  middle  emerges  through  it.  Thus,  in  cases 
of  small  perforations  the  sound  is  shrill  and  the 
note  high-pitched. 

Prognosis. — The  question  of  prognosis  has  to 
be  considered  in  reference  to  danger  to  life, 
cessation  of  discharge,  and  improvement  in 
hearing.^  The  duration  of  the  disease,  the 
particular  part  of  the  middle  ear  which  is  im- 
plicated, and  the  underlying  cause  of  the  trouble, 
afford  valuable  information  in  estimating  these 
probabilities.  With  regard  to  the  danger  to 
life,  it  may  be  said  that  so  long  as  suppurative 
catarrh  of  the  middle  ear  is  present,  so  long  is 
the  patient  liable  to  the  occurrence  of  various 
septic  complications,  any  one  of  which  may 
prove  fatal.  Even  in  comparatively  simple 
cases  severe  intracranial  complications  may 
suddenly  supervene.  As  a  general  rule,  the 
longer  the  disease  has  lasted  the  greater  is  the 
risk  of  bone  complications,  and  hence  the  greater 
the  risk  of  septic  absorption.  Disease  within 
the  recessus  epitympanicus,  especially  when 
accompanied  by  the  presence  of  a  small  perfora- 
tion, is  undoubtedly  more  prone  to  be  followed 
by  intracranial  complications  than  when  situated 
within  the  atrium  and  when  a  large  perforation 
is  present.  When  the  result  of  scarlet  fever, 
scarlatinal  diphtheria,  tuberculosis,  or  syphilis, 
the  prognosis  is  not  so  good  as  when  it  is 
secondary  to  catarrhal  lesions,  naso-pharyngeal 
disease,  etc. 

The  probabilities  of  a  complete  cessation  of 
the  discharge  are  much  greater  if  the  disease  be 
confined  to  the  atrium  than  when  it  implicates 
the  recessus  epitympanicus  or  adjoining  mastoid 
cells.  In  this  latter  situation  bone  lesions  are 
much  more  frequently  met  with,  and  efficient 
drainage  is  much  more  difficult  to  secure.  The 
continuance  of  foetid  discharge,  after  prolonged 
antiseptic  treatment,  is  strong  presumptive 
evidence  of  the  existence  of  an  accompanying 
bone  lesion.  When  the  discharge  is  tenacious 
and  ropy,  chronicity  is  apt  to  be  favoured. 

Improvement  in  hearing  may  be  anticipated 
in  those  cases  where,  after  inflation  with 
Politzer's  bag,  the  range  of  perception  of  sound 
is  at  once  increased,  and  especially  when  it  is 
maintained  for  some  hours,  or  even  days. 

When,  however,  free  inflation  of  the  middle 
ear  produces  no  effect  upon  the  hearing  power, 
and  when  bone  -  conduction  is  diminished,  the 
probabilities  are  that,  even  if  all  suppuration  be 
arrested,  there  will  be  little  or  no  increase  in 
audition.  Where  adhesions  bind  the  membrane 
to  the  promontory,  or  the  ossicles  to  one  another, 

^  The  relation  to  "  Life  Insurance  "  will  be  considered 
under  that  heading. 


EAR:  MIDDLE  EAR,  CHRONIC 


SUPPURATION  AND  SEQUEL/E 


493 


tlicir  division  may  be  followed  by  improvement, 
and  even  in  ca«es  where  there  is  an  accompany- 
ing diminntion  in  bone  -  conduction,  whicli, 
under  such  circumstances,  is  pruljably  due  to 
temporary  increase  of  intra-labyrinthine  tension. 

TitEATMEXT. — To  successfuUy  treat  chronic 
siippux-ative  middle  ear  disease  the  guiding 
principles  shoidd  be  the  obtaining  of  (1)  efficient 
drainage,  and  (2)  surgical  cleanliness. 

(1)  To  secure  free  drainage,  small  perfora- 
tions may  have  to  be  enlarged,  especially  when 
situated  in  the  upper  segments  of  the  mem- 
brane. Tufts  of  granulation  tissue  and  polypi 
demand  early  removal.  Due  attention  should 
also  be  paid  to  securing  a  free  action  of  the 
Eustachian  tube  by  the  removal  of  post-nasal 
adenoids  or  other  post-nasal  growths,  and  by 
attention  to  any  morbid  condition  of  the  nasal 
or  pharyngeal  mucosa  likely  to  keep  up  a 
catarrhal  state  of  the  surrounding  tissues. 

To  cleanse  the  cavity  of  the  middle  ear 
the  following  plan  may  be  adopted  with 
advantage : — 

(1)  Inflation  of  the  middle  ear. 

(2)  Syringing  of  the  external  meatus  with  a 
suitable  antiseptic  lotion  or  with  sterilised 
■water. 

(3)  Suction  by  means  of  Siegle's  speculum. 

(4)  Inflation  again. 

(T))  Syringing  or  drying  witli  an  antiseptic 
wool. 

After  careful  cleansing,  one  of  several  methods 
may  be  adojjted  with  the  idea  of  restoring  the 
tympanic  mucosa  to  a  healthy  state.  These 
metliods  are — 

(1)  The  employment  of  fluid  remedies  in  the 
form  of  drops  or  lotions. 

(2)  The  dry  method  of  treatment  by  means 
of  insufflation  of  finely  pulverised  powders. 

(3)  The  aspiration  method  by  means  of  gauze 
tampons. 

Fluid  remedies,  from  the  fact  that  they  are 
easy  of  application,  are  the  most  frequently  em- 
ployed. To  ensure  their  successful  action  the 
lotion  introduced  into  the  external  meatus 
(after  preliminary  cleansing)  should  be  allowed 
to  remain  in  contact  with  the  tissues  for  from 
ten  to  fifteen  minutes  two  or  three  times  daily. 
Such  drugs  as  carbolic  acid,  resorcin,  sulpho- 
carbolate  of  copper  or  of  zinc,  alum,  nitrate  of 
silver,  boracic  acid,  acetate  of  lead,  bichloride 
of  mercury,  peroxide  of  hydrogen,  etc.,  may  be 
used  with  advantage.  So  long  as  a  perforation 
is  open,  it  is  advisable  to  keep  a  film  of  anti- 
septic wool  or  gauze  in  the  meatus,  to  prevent 
aerial  contamination  of  the  part,  to  ward  off 
cold,  and  to  assist  in  drainage. 

The  insufflation  of  powders  (boric  acid,  iodo- 
form, europhen,  aristol,  etc.)  is  useful  in  cases 
where  the  perforation  is  large  and  where  the 
amount  of  discharge  is  small.  After  careful 
cleansing  and  drying  of  the  part,  the  powder 
should  be  insufflated  by  means  of  one  of  the 


many  insufflators  in  use  for  such  a  purpose,  and 
should  be  repeated  at  least  once  in  every 
twenty-four  hours  until  the  discharge  has 
practically  ceased. 

Where  small  perforations  exist,  or  w  here  the 
discharge  is  copious,  this  method  of  treatment 
is  contra-indicated. 

The  employment  of  gauze  tampons  acts 
admirably  in  many  cases.  When  a  strip  of 
such  a  gauze  as  iodoform  or  double  cyanide  is 
carefully  packed  into  the  external  meatus,  and 
so  down  upon  the  perforated  membrane,  the 
capillary  action  of  its  fine  fibrils  sucks  up  dis- 
charge from  the  middle  ear  and  so  acts  as  a 
continuous  drain,  besides  protecting  the  parts 
from  aerial  contamination — a  most  important 
j)roperty.  Sucli  gauze  tampons  should  be  in- 
troduced as  often  as  they  get  soaked.  They 
are  most  suitable  in  cases  where  the  amount  of 
discharge  is  not  very  copious,  and  are  unsuitable 
in  acute  cases  and  cases  where  there  is  an 
accompanying  otitis  externa. 

CojirLiCATiONS  OF  Chroxic  Suppurative 
Middle  Ear  Disease 

Gramdations. — These  are  hyperplastic  growths 
resulting  from  an  over-growth  of  the  tissues  of 
the  tympanic  mucosa,  the  result  of  long-con- 
tinued congestion.  They  vary  in  size  from 
minute  excrescences  to  masses  which  block  up 
the  middle  ear,  protrude  through  the  perforated 
membrane,  and  conceal  the  edges  of  the  per- 
foration in  whole  or  in  part,  and  are  frequently 
associated  with  an  underlying  carious  condition 
of  some  portion  of  the  tympanic  parietes. 
When  hanging  from  the  tegmen  tympani  they 
must  be  carefully  distinguished  from  granula- 
tion tissue  masses  attached  to  the  dura  mater 
and  projecting  into  the  cavity  of  the  middle  ear 
through  carious  defects  in  its  bony  roof. 

Polypi  result  also  from  long-continued  irrita- 
tion, the  consequence  of  chronic  congestion  or 
suppurative  inflammation  of  the  tympanic 
nuicosa.    They  may  be  classified  as  follows  : — 

(1)  Mucous;  (2)  fibrous;  (3)  myxomatous; 
(4)  angiomatous  ;  (5)  malignant. 

(1)  The  mucous  variety  is  by  far  the  com- 
monest form  of  polypus  met  with.  In  size  such 
growths  vary  immensely,  being  at  times  quite 
small  and  nodular,  at  other  times  occupying  the 
whole  of  the  external  auditory  meatus,  conceal- 
ing the  membrane  entirely  from  view,  and  even 
jjrojecting  externally.  Microscopically  they 
consist  of  numerous  small  round  cells,  connec- 
tive tissue  fibres,  thin-walled  blood-vessels,  and 
glands.  Towards  its  point  of  origin  the  polypus 
is  covered  by  columnar  ciliated  epithelium,  but 
towards  the  surface  these  columnar  ciliated  cells 
are  replaced  by  a  stratified  epithelial  layer. 
Polypi  may  be  attached  to  the  parietes  of  the 
middle  ear  by  one  or  two  roots,  and  usually 
spring  from  cither  the  posterior  or  the  internal 
wall.    At  times  they  arise  from  the  edges  of  a 
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perforation  or  from  the  surface  of  the  membrana 
tympani  itself.  Occasionally  they  arise  from 
the  lining  membrane  of  the  antrum  or  mastoid 
cells,  and  more  rarely  still  from  the  walls  of 
the  external  auditory  meatus,  in  which  latter 
case  they  result  from  an  otitis  externa  of  the 
pars  ossea. 

(2)  Fibrous  polypi  are  much  less  frequently 
met  with,  and  consist  of  dense  layers  of  fibrous 
tissue  covered  by  tessellated  epithelial  cells. 
Ramifying  through  the  fibrous  strands  are 
small  blood-vessels.  They  originate  from  the 
periosteum  lining  the  tympanic  cavity  or  from 
that  of  the  external  auditory  meatus. 

(3)  Myxomatous  polypi  are  distinctly  rare 
and  have  the  structure  of  gelatinous  mucous 
tissue. 

(4)  Angiomatous  polypi  consist  of  a  dense 
interweaving  of  blood-vessels  supported  by  a 
framework  of  fibrous  tissue  covered  by  strati- 
fied epithelium.  They  are  consequently  very 
vascular  and  bleed  freely  when  removed. 

(5)  Malignant  polypi  may  be  either  of  a 
carcinomatous  or  sarcomatous  structure.  If 
the  former,  they  may  result  as  the  outcome 
of  prolonged  suppurative  middle  ear  disease. 
They  are  characterised  by  a  marked  tendency 
to  sloughing  and  to  spontaneous  hfemorrhage. 
They  also  rapidly  invade  adjoining  bony  struc- 
tures, producing  very  extensive  destruction  of 
tissue. 

Sarcomatous  polyj^i  may  originate  within  the 
middle  ear,  and  when  appearing  externally  may 
present  all  the  appearances  of  benign  growths. 
Their  rapid  recurrence  after  removal  and  their 
tendency  to  spontaneous  htemorrhage  should 
excite  suspicion  as  to  their  real  nature.  At 
times  they  arise  from  the  fibrous  sheath  of  the 
auditory  nerve  or  from  the  fibrous  stroma  of 
the  dura  mater,  and  invade  the  middle  ear  in 
their  progress  to  the  surface. 

In  the  treatment  of  benign  aural  polypi  the 
primary  indication  is  to  treat  the  inflamed 
surface  from  which  they  originate.  When 
small,  soft,  and  ojdematous,  their  further  pro- 
gress may  be  checked  by  the  local  application 
of  astringent  or  caustic  preparations.  Such 
drugs  as  perchloride  of  iron,  nitrate  of  silver, 
chromic  acid,  or  trichloracetic  acid  may  be  em- 
ployed with  advantage,  the  drug  being  either 
fused  to  the  end  of  a  suitable  aural  probe  or 
applied  in  solution  upon  the  end  of  a  cotton- 
armed  probe.  To  expedite  their  destruction  it 
is  often  advantageous  to  crush  them  with  an 
aural  crush  forceps,  or  nip  as  much  of  the 
growth  away  as  possible  with  a  suitable  forceps, 
and  then  to  apply  some  caustic  drug  to  the  so- 
called  root  or  base.  When  sufficiently  large,  it 
is  advisable  to  remove  as  much  of  the  growth 
as  possible  by  means  of  a  suitable  aural  snare, 
the  loop  being  made  to  grasp  the  pedicle  as 
near  to  its  base  as  possible.  Hsemorrhage, 
which  is  at  first  fairly  profuse,  is  readily  con- 


trolled by  means  of  warm  syringing  or  by 
tampons  of  some  antiseptic  gauze.  Repeated 
applications  of  caustic,  e.g.  chromic  acid,  should 
be  made  to  the  base  of  the  growth  until  its 
disappearance  has  been  assured.  Astringent 
lotions,  especially  when  containing  rectified 
spirits,  are  valuable  adjuncts  in  the  subsequent 
treatment  of  the  case,  acting  as  they  do  by 
dehydrating  the  tissues  and  causing  the  coagu- 
lation of  their  albuminous  elements. 

The  treatment  of  malignant  polypi  is,  un- 
fortunately, far  from  satisfactory.  Occasionally 
sarcomatous  growths  originating  within  the 
cavity  of  the  middle  ear  have  been  successfully 
eradicated.  The  tendency,  however,  of  carci- 
nomatous growths  to  invade  the  neighbouring 
bony  structures  makes  operative  interference 
very  undesirable. 

Caries  and  Necrosis. — As  the  result  of  pro- 
longed suppurative  inflammation  of  the  mucous 
membrane  lining  the  tympanic  cavity,  or  as  the 
result  of  inflammation  of  the  periosteum  cover- 
ing the  mastoid  process,  caries  or  necrosis  of 
the  surrounding  bony  parietes  may  ensue. 
Usually  these  affections  of  the  bone  commence 
in  early  life,  and  are  frequently  associated  with 
an  underlying  tuberculous  process.  Large 
portions  of  the  temporal  bone  may  become 
necrotic  and  may  be  exfoliated.  Thus  sequestra 
containing  the  whole  or  part  of  the  cochlea,  the 
annulus  tympanicus,  or  posterior  wall  of  the 
mastoid  process,  ai'e  by  no  means  infrequently 
met  with  in  cases  of  protracted  suppurative 
catarrh. 

In  the  mastoid  region  fistulous  tracts  may 
lead  to  the  interior  of  the  mastoid  cells,  or 
may  lead  from  the  posterior  wall  of  the  antrum 
into  the  groove  for  the  sigmoid  sinus.  The 
surrounding  bone  is  commonly  discoloured  and 
softened.  The  bony  walls  of  the  aqueductus 
Fallopii  are  prone  to  be  affected,  leading  to 
exposure  of  the  facial  nerve  and  consequent 
facial  paralysis.  In  cases  of  attic  suppuration 
the  outer  wall  of  the  recessus  epitympanicus  is 
frequently  softened  and  eroded.  The  ossicles, 
more  especially  the  malleus  and  the  incus,  are 
also  frequently  found  to  be  carious,  and  in 
severe  cases  of  middle  ear  suppuration  are  prone 
to  become  spontaneously  exfoliated.  In  tuber- 
culous cases  the  whole  of  the  interior  of  the 
mastoid  process  may  become  broken  down, 
softened,  and  carious,  a  mere  shell  of  bone  re- 
maining. The  inner  wall  of  the  middle  ear 
(the  pars  promontoria)  is  also  frequently  im- 
plicated, leading  to  exposure  of  the  contents  of 
the  internal  ear.  The  posterior  wall  of  the 
external  auditory  meatus  may  also  become 
affected,  in  which  case  its  cutaneous  covering 
becomes  swollen  and  infiltrated.  Springing 
from  its  carious  surface  are  small  masses  of 
exuberant  granulation  tissue. 

The  indications  of  caries  and  necrosis  are 
subjective  and  objective.    Pain  may  be  present, 
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and  if  so,  is  usually  deep-seated  and  of  a  peculiar 
boring  nature.  Complete  loss  of  hearing  may 
result  in  those  cases  where  the  structures  of  the 
internal  ear  have  become  secondarily  affected. 
Vertiginous  symptoms  and  tiiniitus  are  also 
frequent  luider  similar  circumstances. 

The  main  objective  indication  is  the  fact  that 
the  carious  or  necrotic  bone  may  be  seen  or  felt 
with  a  probe.  The  presence  also  of  exuberant 
granulation  tissue  masses  of  a  vascular  nature, 
and  showing  a  marked  tendency  to  recurrence 
after  removal,  is  of  itself  strong  presumptive 
evidence  of  an  iniderlying  carious  lesion.  The 
periauricular  glands  also  become  enlarged  at  an 
early  period,  especially  in  tuberculous  cases. 

The  accompanying  discharge  from  the  middle 
ear  has  also,  as  a  rule,  a  peculiarly  offensive 
odour,  and  may  contain  spicules  of  bone,  which 
may  be  felt  with  the  fingers.  It  is  also  at 
times  blood-stained,  even  when  no  granulation 
tissue  is  apparent. 

Suppurative  Disease  of  the  Recessus 
Epitympanicus  (Attic) 

Suppuration  in  this  region  is  held  by  some  to 
be  merely  an  extension  of  a  generalised  purulent 
inflammation  of  the  cavum  tympani,  by  others 
to  be  secondary  to  a  primary  inflammation  of 
the  mucosa  lining  the  mastoid  antrum,  or  to  the 
extension  of  such  morbid  processes  as  eczema  or 
furunculosis  of  the  external  auditory  meatus. 
{See  diagram,  p.  456.) 

Whatever  its  actual  astiology  may  be,  the 
fact  remains  that  disease  in  this  situation  is 
peculiarly  intractable  to  ordinary  methods  of 
treatment.  The  numerous  folds  of  mucous 
membrane  which  exist  in  the  atticus  tend  to 
prevent  the  free  escape  of  pus,  whilst  the  fre- 
quent shutting  oft'  of  this  region  from  the 
general  cavity  of  the  middle  ear  as  the  result 
of  inflannnatory  adhesions  explains  the  useless- 
ness  of  attempting  to  wash  out  the  part  per 
tuhaiii.  The  fact  also  that  the  accompanying 
perforation  of  Shrapnell's  membrane  is  situated 
high  up  upon  the  surface  of  the  membrane,  and 
is  also  frequently  very  small,  serves  to  explain 
the  difticulties  wliich  attend  the  free  escape  of 
pus  from  the  part.  The  head  of  the  malleus 
and  the  body  of  the  incus,  being  thus  constantly 
loathed  in  piu'ulent  exudation,  are  prone  to 
undergo  carious  degeneration.  The  adjacent 
bony  parietes  also  frequently  become  affected, 
exfoliation  of  portions  of  the  annulus  tympanicus 
or  outer  wall  of  the  attic  occasionally  taking 
place. 

Perforations  of  the  anterior  part  of  the  mem- 
brana  flaccida  are  most  likely  to  be  associated 
with  a  morbid  condition  of  the  nose,  the 
Eustachian  tube,  or  the  tympanic  cavity ; 
central  perforations  with  disease  of  the  external 
auditory  meatus,  and  perforations  in  the  posterior 
segment  of  the  membrane  with  disease  of  the 
mastoid  antrum. 


S'ymj/toms  of  Attic  Disease. — The  objective  ap- 
pearances consist  in  the  presence  of  a  perforation 
(usually  small)  in  either  the  anterior  or  posterior 
segment  of  Shrapnell's  membrane,  purulent 
secretion  oozing  from  the  part,  and  in  the  fre- 
quent presence  of  caries  of  the  head  of  the 
malleus  and  body  of  the  incus  or  of  the  adjacent 
parietes,  at  times  visible  to  the  eye,  but  more 
frequently  to  be  detected  by  means  of  a  delicate 
probe.  Buds  of  granulation  tissue  are  also 
frequently  to  be  seen  protruding  through 
the  perforation  into  the  external  meatus,  and 
are  usually  found  to  be  springing  from  carious 
foci. 

Subjective  Symptoms.  —  Pain  is  frequently 
present,  especially  when  retention  of  secretion 
takes  place  from  blocking  of  the  pei'foration  hy 
buds  of  granulation  tissue,  cholesteatomatous 
masses,  small  sequestra,  etc. 

Tinnitus  and  vertigo  may  also  be  complained 
of,  and  result  from  increased  labyrinthine  tension 
due  to  pressure  of  inflammatory  products  upon 
the  foot-plate  of  the  stapes  or  to  a  secondary 
congestion  of  the  labyrinth. 

Treatment. — In  order  to  efficiently  cleanse  the 
recessus  epitympanicus  some  form  of  intratym- 
panic  syringe  (Hartmann,  Pritchard,  Milligan) 
should  be  used,  the  end  of  the  syringe  being 
passed  well  into  the  attic  under  illumination. 
After  thorough  cleansing  various  medicaments 
may  be  injected  into  the  part  by  means  of 
specially  constructed  intratympanic  cannula 
(Blake,  Milligan). 

Where  the  accompanying  perforation  is  very 
small  it  may  be  enlarged  with  advantage.  In- 
sufflation of  antiseptic  powders  (Bezold,  Gomperz), 
tamponading  (Gruber),  and  resection  of  the 
outer  wall  of  the  attic  (Politzer,  Schwartze)  by 
means  of  specially  constructed  forceps,  have 
been  recommended  by  various  authorities. 

The  ossicula  auditus,  if  carious  (and  where 
local  applications  after  a  reasonable  trial  have 
failed  to  arrest  purulency),  should  be  excised. 
By  the  performance  of  ossiculectomy  not  onlj- 
are  definite  carious  foci  removed,  but  improved 
drainage  is  effected  and  better  access  obtained 
for  subsequent  local  medication.  After  thorough 
cleansing  of  the  meatus  and  the  instillation  of  a 
strong  solution  of  cocaine,  the  patient  being 
mider  the  influence  of  a  general  ana!sthetic,  the 
membrane,  or  its  remains,  is  detached  by  moans 
of  a  circular  incision.  The  tendon  of  the  tensor 
tympani,  if  still  intact,  is  now  divided  close  to 
its  insertion  into  the  bony  process  of  the  malleus, 
after  which  its  superior  ligament  is  also  divided 
by  a  fine  knife.  By  means  of  a  delicate  incus 
hook  (Kretschmann,  Politzer)  the  incus  is 
brought  down,  and  the  incudo-stapedial  attach- 
ment separated,  when  with  a  fine  snare  or  with 
a  strong  pair  of  angular  forceps  the  two  ossicles 
are  removed.  In  cases  where  the  incus  has 
already  disappeared  as  the  result  of  prolonged 
suppurative    inflammation    of    the  tympanic 
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mucosa,  the  malleus  may  be  readily  excised  by 
means  of  Delstanche's  extracteur  du  nmrteau. 

As  a  rule  the  stapes,  even  in  cases  of  long- 
continued  suppurative  disease  of  the  middle  ear, 
retains  its  vitality.  This  is  to  be  explained 
from  the  fact  that  it  receives  nourishment  from 
two  sets  of  blood-vessels — -labyrinthine  and 
tympanic — whilst  the  malleus  and  incus  are 
dependent  upon  one  set  only,  viz.  the  tympanic. 
Its  removal  has,  however,  been  recommended 
under  certain  circumstances  by  Kessel,  and 
several  American  confreres,  notably  Jack  of 
Boston,  have  recorded  surprisingly  good  results 
following  its  excision. 

When  parietal  caries  coexists  careful  curette- 
ment  by  means  of  delicate  spoons  or  curettes 
(Lake)  may  be  attempted.  The  results  of  ex- 
cision of  the  ossicula  are  in  many  cases  highly 
satisfactory,  vertiginous  symptoms  being  often 
entirely  relieved  and  purulency  arrested.  In 
those  cases,  however,  where  purulency  continues 
vmabated,  the  indication  is  that  deep  -  seated 
caries  coexists,  necessitating  the  performance  of 
a  radical  mastoid  operation.  Deep-seated  caries 
may,  however,  be  very  difficult,  if  not  impos- 
sible, to  diagnose  with  certainty.  It  may  be 
suspected  in  those  cases  of  chronic  foetid  middle 
ear  suppuration  which  do  not  yield  to  ordinary 
methods  of  treatment;  also  where  ,tufts  of 
granulation  tissue  reappear  constantly  after 
removal,  and  when  deep-seated  pains  are  com- 
plained of  in  and  around  the  middle  ear. 

POST-SUPPURATIVE  SEQUBLiE 

Dry  Perforation  of  the  Membrana  Tympani. 
— When  purulency  has  come  to  an  end,  either 
spontaneously  or  as  the  result  of  efficient 
treatment,  a  dry  perforation  of  the  membrana 
tympani  frequently  remains.  In  comparatively 
recent  cases  such  perforations  have  sharply 
defined,  thin,  and  somewhat  vascular  edges ;  in 
cases  of  old  standing  the  edges  present  a  callous 
and  indurated  appearance  from  the  presence  of 
epithelial  proliferation. 

Such  open  perforations  are  a  constant  menace 
to  the  integrity  of  the  structures  within  the 
middle  ear  and  to  the  life  of  the  individual. 
Attempts  should  therefore  be  made  to  induce 
cicatrisation.  In  recent  cases  this  may  be 
effected  by  stimulation  of  the  edges  by  the 
application  of  such  agencies  as  nitrate  of  silver, 
dilute  chromic  acid,  tincture  of  iodine,  etc.  In 
genuinely  chronic  cases  the  application  of 
trichloracetic  acid  (Okouneff")  will  be  found 
most  efficacious,  acting  as  it  does  by  removing 
all  dry  and  indurated  epidermis. 

Berthold's  myringo-plastic  method  may  also 
be  tried. 

Multiple  incisions  across  and  at  right  angles 
to  the  edges  of  the  perforation,  or  a  circum- 
ferential incision,  will  be  found  capable  at  times 
of  starting  a  healthy  reaction  and  subsequent 
cicatrisation. 


In  addition  to  such  local  applications,  packing 
the  meatus  with  some  antiseptic  gauze  and  the 
maintenance  of  rest  to  the  organ  will  be  foimd 
to  assist  the  process  of  repair. 

When  cicatrisation  of  the  membrana  tympani 
cannot  be  secvired,  and  where  there  is  a  marked 
defect  in  hearing  power,  the  employment  of  an 
artificial  drum  frequently  yields  excellent  re- 
sults. No  data  are,  however,  forthcoming  to 
indicate  the  cases  in  which  its  employment  is 
likely  to  be  attended  with  success.  The  mem- 
branes most  in  use  are  those  suggested  by 
Toynbee  and  Yearsley.  Of  the  two  the  latter 
will  be  found  to  give  the  best  results  in  the 
majority  of  cases,  and  its  employment,  if  reason- 
able care  be  used,  is  unattended  with  risk. 
Artificial  membranes  should  be  used  only  in 
those  cases  where  suppuration  has  actually 
ceased  or  where  it  is  present  in  very  small 
quantities.  Yearsley's  cotton  pads  are  made  by 
rolling  pieces  of  absorbent  wool  into  small  balls 
or  cylinders,  which,  when  moistened  with  some 
antiseptic  fluid,  should  be  introduced  under 
illumination  by  means  of  a  delicate  pair  of 
forceps  and  placed  against  the  remains  of  the 
membrane,  so  as  to  exert  slight  pressure  upon 
the  head  of  the  stapes  or  head  of  the  malleus. 
At  first  they  should  be  worn  for  a  few  hours, 
the  period  being  gradually  prolonged  until  they 
are  borne  with  impunity.  They  should,  how- 
ever, be  removed  at  night  and  replaced  the 
followino-  morning.  It  is  often  advisable  to 
intermit  their  use  for  a  few  days,  and  it  is 
remarkable  that  in  many  cases  after  such  a 
period  of  rest  the  hearing  power  afterwards  is 
considerably  better  than  before.  In  cases 
where  they  cause  marked  irritation  and  a  re- 
crudescence of  the  suppurative  process  their 
use  should  be  interdicted.  The  patient,  after 
having  been  shown  the  method  of  introducing 
and  of  placing  the  artificial  drum  in  situ,  rapidly 
acquires  an  astonishing  dexterity  in  its  manipu- 
lation. 

In  a  certain  number  of  cases  the  cicatricial 
portion  of  the  membrana  tympani  will  be  found 
to  be  iniduly  lax,  and  as  a  result  not  only  will 
audition  be  interfered  with,  but  the  constant 
movement  of  the  cicatrix  proves  a  source  of 
annoyance  to  the  patient.  To  relieve  this, 
incisions  into  the  cicatrix,  or  the  collodion  plan 
of  treatment,  by  means  of  which  the  lax  cicatrix 
is  held  in  position  by  a  film  of  collodion,  may 
be  employed. 

Adhesions. — As  the  result  of  chronic  suppura- 
tion of  the  tympiinic  mucosa,  adhesions  may 
form  between  the  remains  of  the  membrana 
tympani  or  a  cicatrised  membrane  and  the  inner 
wall  of  the  middle  ear,  between  the  ossicula 
themselves  or  between  the  ossicula  and  the 
adjacent  tympanic  parietes,  or  between  the 
foot-plate  of  the  stapes  and  the  mai'gins  of  the 
fenestra  ovalis.  Varying  degrees  of  deafness, 
tinnitus,  and  vertigo  may  consequently  result. 
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111  recent  cases  such  adhesions  may  be  broken 
down  or  considerably  stretched  l)y  means  of  the 
air  douche,  Siegle's  specuhim,  or  Delstanche's 
masseur.  Lucae's  probe,  by  exerting  an  inter- 
mittent pressure  upon  the  ossicular  chain  and 
by  producing  passive  movements,  is  at  times 
useful,  although  few  patients  will  tolerate  its 
continuous  employment.  When  practicable, 
division  of  cicatricial  bands  or  excision  of 
adherent  cicatrices  by  means  of  suitable  instru- 
ments may  be  tried.  Mobilisation  of  the  stapes 
or  trephining  of  the  footplate  of  the  stapes  has 
been  said  to  produce  good  results  in  certain 
cases.  Excision  of  the  malleus  and  incus  or  of 
either  when  embedded  in  scar  tissue  or  when  so 
adherent  to  one  another  or  to  the  adjacent  walls 
of  the  middle  ear  as  to  be  practically  function- 
less,  is  undoubtedly  a  reasonable  procedure  and 
worthy  of  trial. 

In  all  such  intratympanic  operations  strict 
antisepsis  should  be  observed. 

Calcareous  deposits  upon  the  membrane  are 
frequently  found  in  post-suppurative  affections  of 
the  middle  ear.  Such  deposits  may  occur  upon 
any  part  of  the  membrane.  A  by  no  means 
unusual  appearance  consists  in  the  presence  of 
two  semilunar  patches  of  a  white  or  yellowish- 
white  colour  with  sharply  defined  edges,  one  in 
front  of  and  one  behind  the  manubrium  mallei. 
Occasionally  the  whole  membi'ana  tensa  under- 
goes calcareous  degeneration. 

Hyperostosis. — As  a  result  of  long-continued 
suppurative  middle  ear  disease  the  lumen  of  the 
external  auditory  meatus  may  become  stenosed 
from  hyperostotic  thickening  of  its  bony  walls. 
The  accompanying  stenosis  may  be  so  great  as 
to  seriously  impede  the  free  escape  of  pus  from 
the  middle  ear  and  consequently  to  jeopardise 
the  life  of  the  patient. 

Treatment. — ^Attempts  may  be  made  to  dilate 
the  meatus  by  means  of  the  introduction  of 
laminaria  tents  or  cylinders  of  wool  soaked  in 
alcoholic  solutions  of  boracic  acid,  acetate  of 
lead,  etc.  In  severe  cases,  and  where  evidences 
of  retention  are  present,  the  mastoid  antrum 
should  be  opened  and  the  posterior  wall  of  the 
external  meatus  chiselled  away. 

Facial  pairili/sis  may  result  either  from  a 
parenchymatous  neuritis  of  the  facial  nerve 
(without  interstitial  changes)  secondary  to 
disease  within  the  tympanic  cavity,  or  may 
be  induced  by  a  carious  condition  of  the  bony 
walls  of  the  aqueductus  Fallopii.  If  the  para- 
lysis is  due  to  disease  within  the  middle  ear 
the  muscles  of  the  corresponding  side  of  the 
face  become  paralysed ;  if,  however,  due  to 
central  disease,  the  facial  muscles  upon  the 
side  opposite  to  the  existing  ear  lesion  are  the 
ones  implicated.  Occasionally  bilateral  facial 
paralysis  is  met  with.  In  tuberculous  disease 
of  the  middle  ear  facial  paralysis  is  a  frequent 
and  an  early  symptom. 

The  indications  of  facial  paralysis  are  a  partial 
VOL.  ir 


or  complete  inability  to  close  the  eyelids  and 
a  general  want  of  expression  (best  seen  during 
facial  movements)  upon  tliu  affected  side  of  the 
face.  There  is  also  a  marked  drawing  of  the 
mouth  to  the  oj^posite  side  and  an  inability  to 
whistle.  Occasionally  the  uvula  is  deflected 
towards  the  paralysed  side.  When  the  stapedius 
muscle  is  paralysed  there  may  be  an  increase 
of  hearing,  and  subjective  noises  are  at  times 
complained  of.  Should  the  paralysis  be  of  a 
permanent  nature  atrophy  of  the  facial  muscles 
and  even  of  the  facial  bones  may  take  place. 
Ulceration  of  the  cornea  is  also  an  occasional 
result. 

Treatment  consists  in  dealing  with  the  primary 
cause  as  energetically  as  possible.  To  keep  up 
the  tonus  of  the  facial  muscles  massage  or  the 
application  of  the  galvanic  current  may  be  em- 
ployed. Hypodermic  injections  of  strychnia  or 
its  internal  administration  are  occasionally^  use- 
ful. Iodide  of  potassium,  e.specially  in  cases 
with  an  underlying  syphilitic  basis,  may  be 
given.  The  frequently  repeated  application  of 
blistering  fluid  over  the  mastoid  process  is 
occasionally  beneficial. 

Diseases  op  the  Mastoid  Process 

Anatomy  of  Mastoid  Process. — The  shape, 
size,  and  form  of  the  mastoid  process  vary 
greatly  in  different  individuals  and  at  different 
periods  of  life.  The  external  conformation  of 
the  process  aftbrds  no  clue  as  to  its  internal 
structure,  which  may  be  wholly  pneumatic, 
diploetic,  or  pneumo-diploetic.  At  birth  the 
mastoid  antrum  is  about  as  large  as  a  pea, 
and  is  lined  by  mucous  membrane  continuous 
with  that  of  the  middle  ear.  The  various 
groups  of  mastoid  cells  become  developed  sub- 
sequently around  the  antral  cavity.  According 
to  Cheatle,  the  name  "  mastoid  antrum "  is  a 
misnomer,  the  antrum  being  really  a  portion 
of  the  middle  ear.  Hence  it  should  be  called 
"tympanic  antrum  "  (see  p.  4-56). 

The  antrum  itself  is  a  bean-shaped  cavity. 
Its  roof  is  formed  by  the  tegmen  tympani.  Its 
iloor  runs  downwards  and  backwards  into  the 
mastoid  process.  Anteriorly  it  communicates 
with  the  attico-tympanic  cavity.  Its  walls  are 
perforated  by  the  minute  openings  of  the 
surrounding  mastoid  cells. 

Mastoid  Periostitis  may  ensue  either  as  the 
result  of  the  inflammatory  process  spreading 
from  the  middle  ear  along  the  fibrous  trabecukTe 
which  connect  the  tympanic  mucosa  with  the 
periosteum  of  the  external  auditory  meatus,  and 
so  with  that  covering  the  mastoid  process,  or 
from  an  extension  along  connective-tissue  strands 
of  the  fibrous  sheaths  of  small  blood-vessels 
which  run  between  the  periosteum  covering  the 
bone  and  the  mucosa  lining  the  mastoid  cells. 
In  children  the  presence  of  the  unossified  petro- 
mastoid  fissure  probalily  facilitates  the  spread 
of  a  deep-seated  inflammatory  process  to  the 
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surface.  Pathogenic  organisms  are  thus  readily 
conveyed  from  deep-seated  foci  of  sepsis  to  the 
periosteum  covering  the  mastoid  process. 

In  this  connection  it  is  important  to  bear  in 
mind  tlie  large  size  of  the  mastoid  emissary  vein 
in  children.  Cases  occasionally  occur  in  which 
an  abscess  ovitside  the  skull  and  over  the  exit 
of  this  vein  directly  results  from  extension  fi'om 
the  interior.  Such  cases  may  present  difficulties 
in  diagnosis,  and  their  true  nature  may  only 
be  revealed  on  operation. 

Symptoms. — The  initial  symptom,  as  a  rule, 
complained  of  is  pain,  at  first  local,  and  situated 
just  behind  the  attachment  of  the  auricle,  but 
soon  becoming  general  over  the  corresponding 
side  of  the  head.  ■  It  is  always  increased  by 
pressure.  Redness,  swelling,  and  oedema  of  the 
superimposed  tissues  soon  follow,  with  the  result 
that  the  ear  gets  displaced  downwards,  forwards, 
and  outwards,  and,  in  cases  where  the  oedema 
is  very  marked,  appears  to  stand  out  prominently 
from  the  side  of  the  head.  This  drooping  of 
the  auricle  is  specially  noticeable  when  the 
patient  is  examined  from  behind.  At  times 
the  oedema  becomes  so  extensive  as  to  extend 
forwards  over  the  face,  producing  chemosis  of 
the  lower  eyelid,  or  spreads  upwards  over  the 
surface  of  the  scalp. 

Commensurate  with  the  amount  of  suppura- 
tion under  the  periosteum  is  the  degree  of  pain 
and  general  discomfort  of  the  patient,  who 
exhibits  a  marked  rise  of  temperature,  a  rapid 
pulse,  and  the  ordinary  symptoms  of  febrile 
reaction. 

Such  attacks  of  periostitis  may  abort  without 
pus  formation,  but  usually  an  abscess  of  varying 
size  forms  under  the  periosteum,  and  as  it  in- 
creases strips  it  from  the  bone  over  considerable 
areas.  The  denseness  of  the  superficial  tissues 
retards  spontaneous  evacuation,  which,  howevei', 
may  take  place  either  behind  the  ear  or  through 
the  postero-superior  wall  of  the  external  auditory 
meatus. 

In  the  early  stages  of  the  affection  a  brisk 
purgative  should  be  given,  the  patient  being- 
kept  within  doors  and  in  a  warm  room.  Cold 
applications,  such  as  iced  -  cloths,  horseshoe- 
shaped  ice  caps,  or  Leiter's  continuous  cold  coil, 
may  be  applied  behind  the  ear  with  advantage. 

The  local  abstraction  of  blood  by  means  of 
leeches,  or  Heurteloup's  artificial  leech,  by 
diminishing  congestion,  may  bring  about  reso- 
lution. Irritating  applications  such  as  aconite, 
iodine,  etc.,  should  be  avoided  as  only  tending 
to  mask  symptoms.  Where  pus  has  formed, 
and  even  where  it  has  not,  but  where  the  tissues 
are  tense  and  infiltrated,  great  relief  is  afforded 
by  incision.  The  requisite  incision,  Wilde's 
incision,  should  be  made  parallel  to  and  \  inch 
behind  the  attachment  of  the  auricle,  and  from 
above  downwards  for  a  distance  of  from  |  inch 
to  1  inch.  It  should  be  made  down  to  the  bone 
throughout  its  entire  length.    It  may  be  neces- 


sary to  ligate  the  posterior  auricular  artery-, 
from  which  hsemorrhage  is  usually  free,  but 
a  fair  amount  of  depletion  is  to  be  encoviraged 
as  tending  to  diminish  local  congestion.  Where 
pointing  takes  place  towards  the  external  audi- 
tory meatus  its  postero-superior  wall  should  be 
freely  incised.  The  lips  of  the  incision  thus 
made  should  be  kept  apart  for  a  few  days  by 
means  of  an  antiseptic  dressing,  after  which 
they  may  be  brought  together,  provided  no 
other  symptoms  contra-indicate  clcsure.  In 
cases  where  mastoid  periostitis  is  secondary  to 
acute  inflammation  within  the  mastoid  cells, 
and  where  symptoms  do  not  subside  within 
forty-eight  hours,  an  opening  into  the  bone 
should  be  made.  Again,  when  mastoid  peri- 
ostitis is  complicated  with  a  fistula  leading  to 
carious  bone  within  the  process,  suitable  treat- 
ment must  be  followed  out,  e.g.  enlarging  the 
fistula  and  scraping  away  all  available  disease, 
or  the  performance  of  a  radical  mastoid  opera- 
tion. 

The  effect  uj^on  the  inflammatory  process 
within  the  middle  ear  after  freely  incising  the 
infiltrated  tissues  over  the  mastoid  process  is 
remarkable.  Suppuration,  which  had  previously 
been  abimdant,  rapidly  subsides,  with,  as  a  rule, 
early  cicatrisation  of  the  existing  perforation. 

Suppurative  Endomastoiditis.  —  Pathogenic 
infection  of  the  mucosa  lining  the  mastoid  cells 
exists  probably  to  a  greater  or  less  degree  in  all 
cases  of  acute  suppurative  inflammation  of  the 
middle  ear.  It  is  only,  however,  when  retention 
of  the  inflammatory  products  Avithin  the  mastoid 
antrum  or  mastoid  cells  takes  place  that  urgent 
symptoms  arise.  Considering  the  narrowness  of 
the  iter  ad  antrum,  it  is  remarkable  how  seldom 
such  retention  does  take  place  in  acute  cases. 
When,  however,  the  lining  membrane  of  the  walls 
of  the  iter  become  so  congested  and  cedematous 
as  to  produce  stenosis  of  the  passage,  retention 
of  inflammatory  products  is  favoured.  Symp- 
toms pointing  to  such  retention  are  severe  pain 
over  the  area  of  the  mastoid  antrum  or  infected 
mastoid  cells,  increased  upon  pressure  and  upon 
percussion.  At  times  oedema  of  the  superim- 
posed soft  tissues  takes  place,  but  by  no  means 
necessarily.  With  increasing  tension  within 
the  mastoid  area  the  temperature  rises,  and 
may  range  from  98°  F.  to  103°  F.  or  even  more. 
At  the  same  time  other  ordinary  febrile  symp- 
toms are  present,  e.g.  rapid  pulse,  furred  tongue, 
headache,  etc. 

Upon  examination  the  membrane  will  in  such 
cases  be  seen  to  be  swollen,  congested,  and  with 
its  landmarks  obliterated.  The  perforation  may 
be  seen  to  pulsate,  and  when  secretion  has  been 
carefully  syringed  away  it  will  soon  be  seen  to 
re-collect,  indicating  that  some  reservoir  exists 
from  which  a  constant  overflow  is  oozing  or 
flowing  away.  In  addition,  the  posterior-superior 
wall  near  its  attachment  to  the  membrane  will 
be  seen  to  be  prolapsed — the  dip, — an  almost 
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pathognomonic  wign  of  involvement  of  tlio 
mastoid  cells. 

In  cases  whei'e  enlargement  of  the  existing 
perforation,  antiseptic  douching,  and  tlie  local 
abstraction  of  l)lood  fail  to  relieve  pain,  and 
where  the  temperature  keeps  rising  or  refuses 
to  fall,  opening  and  drainage  of  the  mastoid 
cells  should  be  inidertaken. 

Preparation  of  the  Patient. — All  hair  in  the 
immediate  neighbourhood  of  the  ear  should  be 
shaved,  after  which  the  skin  should  be  washed 
with  soap  and  water  and  rubbed  with  ether 
(so  as  to  get  rid  of  all  fatty  particles),  and  then 
carefully  carbolised.  The  head  should  then  be 
wrapped  in  a  carbolic  towel,  which  should  be 
worn  for  some  hours  previous  to  opei-ation. 

Method  of  Operation  {Scluvartze's  Operation). — 
When  the  patient  is  fully  under  the  influence 
of  an  ana3sthetic  an  incision  should  be  made 
(Wilde's  incision)  parallel  to  and  a  quarter  of  an 
inch  behind  the  attachment  of  the  auricle  from 
the  linca  temporalis  to  the  mastoid  apex,  and 
down  to  the  bone  throughout  its  entire  length. 
All  bleeding  points  should  be  ligated  at  once, 
after  which,  with  a  raspatory,  the  periosteum 
is  raised  from  the  l)one  as  far  forwards  as  the 
posterior  border  of  the  bony  meatus.  The 
tissues  are  now  held  forwards  by  means  of  a 
broad  retractor,  and  the  surface  of  the  mastoid 
process  is  thus  clearly  exposed  to  view. 

The  object  is  to  open  up  the  cavity  of  the 
mastoid  antrum  and  the  adjoining  mastoid  cells  ; 
in  other  words,  after  having  tapped  the  antrum, 
to  follow  up  any  path  of  jjathogenic  infection 
which  may  be  discovered. 

To  map  out  the  topographical  relations  of 
the  mastoid  antrum  one  of  two  methods  may 
conveniently  be  employed  :— 

(1)  An  imaginary  line  is  drawn  parallel  to 
and  a  quarter  of  an  incli  Ijehind  the  posterior 
border  of  the  bony  meatus,  and  another  parallel 
to  its  superior  border.  At  the  point  of  inter- 
section of  these  lines  opening  of  the  bone  may 
be  commenced,  the  general  direction  of  the  axis 
of  the  proposed  opening  being  downwards  and 
forwards  parallel  to  the  posterior  wall  of  the 
external  auditory  meatus. 

(2)  The  Supra- Meatal  Triangle. — Macewen 
advises  opening  the  antrum  in  the  supra-meatal 
triangle,  which  is  the  space  formed  by  the  pos- 
terior root  of  the  zygomatic  process  above,  the 
postero-superior  margin  of  the  bony  meatus  in 
front,  and  a  perpendicular  line  drawn  through 
the  posterior  edge  of  the  meatus  and  joining 
the  lines  previously  mentioned. 

The  depth  of  the  antrum  from  the  surface 
varies  greatly,  not  only  in  ditterent  skulls,  but 
also  at  different  ages  and  at  ditterent  stages  of 
the  disease.  It  may  be  taken,  however,  as  a 
good  practical  rule  that  no  exploratory  opening 
should  be  made  to  a  depth  of  more  than  three- 
quarters  of  an  inch  for  fear  of  wounding  the 
external  semicircular  canal  or  the  facial  nerve. 


Nowadays  either  the  gouge  or  the  bur  driven 
by  a  dental  engine  or  an  electro-motor  is  used 
to  lay  bare  the  antrum  and  adjoining  cells. 
Macewen,  the  great  advocate  of  the  bur,  says 
that  by  its  use  safety  is  ensured,  jarring  of  the 
intracranial  contents  is  avoided,  and  a  perfectly 
smooth  sui'face  is  secured  in  which  the  orifices 
of  any  fistulous  tracts  are  readily  detectable. 

With  the  gouge  worked  either  by  the  hand 
or  by  means  of  a  mallet,  layer  after  layer  of 
bone  is  removed,  a  good  view  of  the  operation 
field  being  thus  always  obtainable. 

Whichever  instrument  is  used  good  illumina- 
tion of  the  field  is  absolutely  requisite,  and  may 
be  obtained  by  reflected  light  from  a  limelight 
appai'atus  or  an  electric  lamp. 

It  is  important  to  remember  that  the  middle 
fossa  may  be  found  vmduly  low,  that  the  knee 
of  the  lateral  sinus  may  come  nearer  to  the 
posterior  wall  of  the  external  auditory  meatus 
than  is  usual,  and  that  its  position  may  be  very 
superficial,  in  order  to  emphasise  the  necessity 
of  cai-e  in  all  manipulations. 

During  the  removal  of  the  various  layei'S  of 
bone  frequent  recourse  should  be  made  to  ex- 
amination with  a  pointed  probe  to  ascertain  the 
extent  and  the  size  of  the  various  cells  which 
may  be  opened.  When  once  the  antrum  has 
been  tapped  its  extent  and  depth  may  readily 
be  gauged  by  means  of  the  antrum  hook.  All 
overhanging  bone  must  now  be  gouged  or  biu-red 
away,  all  infected  cells  opened  up,  and  a  cone- 
shaped  cavity  formed,  with  its  base  stiperficial. 

In  cases  of  acute  antral  empyema  it  is  neither 
necessary  nor  advisable  to  open  up  the  cavity 
of  the  middle  ear.  The  cone-shaped  cavity 
produced  as  above  described  should  be  carefully 
dried  (all  syringing  being  avoided),  dusted  with 
some  antiseptic  powder,  and  packed  loosely 
with  an  antiseptic  gauze.  Healing  l>y  means  of 
granulation  tissue  ah  imo  should  be  encouraged, 
and  in  uncomplicated  cases  takes  place  within 
a  few  weeks. 

Chronic  SurruKATivE  Exdomastoiditis. — 
Suppurative  disease  arising  within  the  nuddle 
ear  is  prone  to  extend  to  the  mucosa  lining 
the  antrum  mastoideum  and  the  adjacent  mas- 
toid cells.  Owing  to  the  complicated  arrange- 
ment of  these  cells  the  free  egress  of  pus 
is  frequently  interfered  with  and  chronicity  is 
favoured.  Pathogenic  organisms  also  find  a 
suitable  habitat  within  these  recesses,  and  con- 
sequently thrive  luxuriantly.  The  mucosa  of 
the  part,  serving  as  it  does  the  function  of  a 
periosteal  lining,  tends  to  undergo  ulcerative 
changes.  The  imderlying  bone  thus  becomes 
denuded  and  loses  its  vitality.  Caries,  necrosis, 
or  cario-nccrosis  consequently  frequently  result. 
In  this  way  large  portions  of  the  temporal  bone 
may  exfoliate.  The  most  frequent  sites  for  such 
carlo -necrotic  processes  are  the  outer  wall  of 
the  mastoid,  the  posterior  wall  of  the  external 
osseous  meatus,  the  bony  groove  for  the  sigmoid 
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sinus,  the  roof  of  the  middle  ear,  the  roof  of  the 
mastoid  antrum,  the  pars  promontoria,  and  the 
bony  capsule  of  the  facial  nerve.  The  osseous 
partitions  separating  the  various  mastoid  cells 
from  one  another  become  gradually  disintegrated, 
with  the  result  that  cavities  of  varying  size 
form  within  the  mastoid  process  full  of  purulent 
debris,  granulation  tissue,  and  cholesteatomatous 
material.  In  other  cases,  however,  instead  of  a 
rarefying  osteitis  taking  place,  a  condensing 
osteitis  may  ensue,  with  the  result  that  the 
individual  mastoid  cells  become  obliterated,  a 
mass  of  dense  ivory-like  bone  being  formed. 

The  subjective  symptoms  of  the  presence  of 
caries  or  necrosis  within  the  mastoid  process  are 
comparatively  unimportant.  Occasionally  pain 
may  be  complained  of,  especially  when  an  acute 
pathogenic  infection  is  grafted  upon  an  already 
existing  chronic  process,  or  where  as  the  result 
of  osseous  erosion  some  intracranial  complication 
is  set  up.  As  a  result  of  the  presence  of  a 
sequestrum,  or  as  the  result  of  the  presence  of 
caries  of  the  labyrinthine  walls,  tinnitus  and 
vertigo  may  be  complained  of. 

The  objective  appearances  are,  however,  very 
important,  and  consist  in  the  presence  of  (1)  a 
more  or  less  copious  discharge,  usually  very 
foetid,  occasionally  blood-stained,  and  frequently 
containing  small  spicules  of  disintegrated  bone  ; 
(2)  granulation-tissue  masses,  which  when  re- 
moved are  prone  to  recur ;  (3)  enlarged  peri- 
auricular lymphatic  glands ;  and  (4)  the  frequent 
presence  of  facial  paralysis. 

A  diagnosis  of  deep-seated  caries  or  necrosis 
may  be  made  by  ocular  inspection  or  by  palpa- 
tion with  a  suitable  probe.  Occasionally  a 
positive  diagnosis  is  impossible,  but  the  pre- 
sumption is  in  favour  of  the  existence  of  bone 
disease  when  in  a  chronic  case  continuous  anti- 
septic cleansing  of  the  part  fails  to  arrest  dis- 
charge and  foetor. 

By  means  of  a  probe  carious  foci  may  be  felt. 
The  sensation  imparted  is  that  of  roughness, 
combined  with  a  certain  degree  of  softness. 
Where  definite  sequestra  exist  they  may  be  felt 
to  be  mobile. 

Treatment.  —  Thorough  cleansing  of  the  dis- 
eased areas  is  imperative,  but  it  is  not  by  any 
means  always  attainable  without  recourse  to 
operative  measures.  Where  the  external  meatus 
is  stenosed  owing  to  disease  of  its  posterior  wall, 
with  infiltration  of  the  soft  tissues,  specially  fine 
syringes  may  be  required  for  irrigation  purposes, 
or  it  may  be  necessary  to  dilate  the  canal  by 
means  of  cylinders  of  wool  soaked  in  acetate  of 
lead  solution  or  rubber  tubes  of  gradually  in- 
creasing calibre.  Tufts  of  exuberant  granula- 
tion tissue  growing  from  carious  foci  should  be 
scraped  away  so  as  to  allow  of  remedial  agents 
acting  upon  the  underlying  disease.  Sequestra 
when  sufficiently  mobile  should  be  removed  by 
forceps  or  scoops.  The  main  indications  for 
opening  the  mastoid  process  when  affected  by 


chronic  inflammatory  disease  may  be  summarised 
as  follows  : — - 

(1)  In  cases  where  caries  of  the  tympanic 
walls  exists. 

(2)  When  recurring  attacks  of  mastoiditis  are 
present,  especially  if  complicated  by  the  presence 
of  a  mastoid  fistula. 

(3)  When  a  mastoid  fistula  is  present  leading 
down  to  carious  bone. 

(4)  In  cases  of  cholesteatomata. 

(5)  In  cases  of  hyperostotic  stenosis  of  the 
external  auditory  meatus. 

(6)  In  cases  of  obstinate  mastoid  neuralgia 
(the  removal  of  a  wedge  of  bone  is  usually 
sufficient  in  these  cases). 

(7)  In  cases  of  tuberculosis  of  the  middle  ear 
or  mastoid  process. 

(8)  In  cases  of  protracted  and  foetid  suppura- 
tive inflammation  of  the  middle  ear  which  have 
resisted  the  oi'dinary  methods  of  local  treatment. 

This  indication  has  led  of  late  to  much  serious 
discussion,  many  eminent  authorities  claiming 
that  protracted  suppuration  per  se  is  not  a 
sufficient  indication  for  operation  in  the  absence 
of  urgent  symptoms.  Professor  Macewen  regards 
the  operation  of  opening  the  mastoid  as  the 
safest  and  the  most  efficient  method  of  eradicat- 
ing otherwise  persistent  purulent  otitis  media. 

(9)  In  all  cases  of  suspected  intracranial  sup- 
puration the  mastoid  antrum  should  be  opened 
as  the  first  step  in  the  operation. 

The  methods  of  operation  most  frequently  in 
use  are  those  designed  by  Schwartze  and  Stacke. 
A  combination  of  the  two  mentioned  known  as 
the  Schwartze-Stacke  operation  has  been  much 
in  vogue  of  late  years,  and  has  yielded  when 
properly  performed  very  gratifying  results. 

Preparation  of  Patient. — By  means  of  a  dose 
of  aperient  medicine  the  bowels  are  well  opened 
the  day  prior  to  the  operation. 

Prepjaration  of  Operation  Field.  —  The  hair 
for  several  inches  round  the  affected  mastoid 
should  be  shaved,  the  skin  well  washed  with 
soap  and  water,  rubbed  with  turpentine,  and 
finally  with  sulphuric  ether.  The  external 
auditory  meatus  should  be  well  syringed  with 
warm  carbolic  lotion  (1-20)  or  corrosive  sub- 
limate solution  (1-2000),  and  packed  with  iodo- 
form or  double  cyanide  gauze.  A  pad  of  lint 
soaked  in  carbolic  lotion  (1-40)  and  covered  by 
mackintosh  should  be  fixed  over  the  head  and 
kept  in  situ  for  some  hours  previous  to  the 
operation. 

Prepjaration  of  Instruments. — All  instruments 
to  be  used  during  the  operation  should  be 
rendered  aseptic  by  previous  boiling,  and  should 
be  left  soaking  in  weak  carbolic  lotion  or  in  a 
solution  of  formalin  for  a  few  hours  prior  to 
being  used. 

The  hands  of  the  operator  and  his  assistants 
should  be  well  washed,  rubbed  with  turpentine, 
and  dipped  for  a  few  moments  in  some  warm 
antiseptic  solution. 
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Podtimi  of  Patient. — The  patient  should  He 
upon  a  narrow  table  of  a  convenient  height,  the 
head  reclining  upon  a  firm  pillow.  Some  good 
source  of  illumination  siiould  be  at  hand  [e.g. 
limelight,  electric  light,  etc.),  so  that  by  means 
of  a  forehead  mirror  the  operator  may  reflect  a 
strong  beam  of  light  into  the  opening  in  the 
bone.  Some  operators  use  the  mallet  and  the 
gouge  to  open  the  antrum  and  the  adjoining 
cells ;  others  (Macewen,  Ballance)  prefer  the 
bur  worked  by  a  suitable  motor,  claiming  that 
by  its  use  there  is  no  risk  of  concussion,  and 
that  a  cavity  with  perfectly  smooth  walls  is  left 
behind.  Whichever  operation  be  selected,  and 
by  whichever  set  of  instruments  the  bone  be 
opened,  the  object  to  be  attained  is  to  open 
up  the  antrum  and  adjoining  mastoid  cells,  to 
follow  the  covu-se  of  any  pyogenic  lesions  -which 
may  present  themselves,  opening  up  if  need 
be  the  groove  for  the  lateral  sinus,  inspecting 
minutely  the  roof  of  the  antrum,  attic,  and 
middle  ear,  and  finally  establishing  an  efficient 
and  avascular  barrier  between  the  middle  ear 
and  the  adjoining  vulnerable  parts  within  the 
cranium. 

tSchwartze's  Operaticni. — An  incision  is  made 
parallel  to  and  ^  of  an  inch  behind  the  attach- 
ment of  the  auricle  from  the  linea  temporalis  to 
the  apex  of  the  mastoid  process.  Any  bleeding 
points  are  to  be  caught  and  tied.  The  peri- 
osteum is  now  separated  from  its  attachments 
along  the  whole  length  of  the  incision,  and  is 
drawn  forwards  until  the  posterior  bony  margin 
of  the  external  meatus  is  brought  fully  into 
view. 

The  position  of  the  mastoid  antrum  is  now  to 
be  defined  (see  p.  497).  By  means  of  a  gouge 
and  mallet  or  by  means  of  a  rotatary  bur  the 
bone  is  caiitiously  removed,  frequent  examina- 
tion being  made  with  a  fine  probe  luitil  the 
cavity  of  the  antrum  has  been  reached.  Its 
depth  from  the  surface  may  vary  from  |  of  an 
inch  to  I  of  an  inch.  Once  the  cavity  of  the 
antrum  has  been  reached  its  extent  can  be 
r-eadily  gauged  by  exploration  with  an  antrum 
hook.  The  suiTOunding  bone  should  now  be 
freely  and  rapidly  cut  away  until  a  conical 
cavity  has  been  formed  with  its  base  uppermost 
and  its  main  axis  parallel  to  the  posterior  wall 
of  the  auditory  meatus.  Adjoining  mastoid 
cells,  if  diseased,  should  lie  opened  and  their 
contents  scraped  out  by  means  of  spoons  or 
curettes.  A  stream  of  some  antiseptic  fluid 
should  then  be  driven  through  the  antral  cavity, 
tuitil  it  emerges  freely  from  the  external  auditory 
meatus. 

It  may  be,  and  fre(juently  is,  necessary  to 
enlarge  the  passage  between  the  antrum  and  the 
middle  ear,  so  as  to  secure  free  drainage.  This 
may  be  done  by  means  of  small  cutting  forceps, 
spoons,  or  the  rotatory  bur.  Once  a  perfectly 
free  connnunication  with  the  middle  ear  has 
been  established,  a  drainage  tube  should  be 


placed  in  the  antrum  and  stitched  to  the  edges 
of  tlie  original  incision,  which  may  now  be 
sewn  up. 

Subsequent  treatment  consists  in  thorough 
irrigation  of  the  antrum  and  middle  ear  by 
means  of  various  antiseptic  solutions.  When 
all  suppuration  has  ceased  and  the  parts  oper- 
ated upon  have  remained  dry  for  from  ten  days 
to  a  fortnight  the  tube  may  be  withdrawn. 

Owing  to  the  formation  of  tufts  of  granulation 
tissue,  free  drainage  is  occasionally  impeded. 
When  such  masses  form  they  should  be  removed 
either  by  means  of  a  sharp  spoon  or  by  the 
application  of  caustic.  Occasionally  the  tend- 
ency to  their  formation  is  so  great  that  it  is 
advisable  to  insert  a  lead  plug  into  the  antral 
opening  instead  of  a  rubber  drainage  tube,  the 
weight  and  the  pressure  of  the  spigot  materially 
assisting  in  checking  their  formation. 

Stackers  Operation. — The  incision  through  the 
soft  parts  is  the  same  as  in  the  Schwartze  opera- 
tion, except  that  it  is  carried  round  the  auricle 
to  a  point  just  above  the  tempoi'o- maxillary 
articulation.  After  all  bleeding  points  have 
been  secured  the  periosteum  is  raised  and  drawn 
forward  until  the  bony  margin  of  the  external 
auditory  meatus  is  in  full  view.  By  means  of  a 
fine  raspatory  the  cartilaginous  meatus  is  now 
raised  from  its  attachments,  and  along  with  the 
auricle  is  drawn  forwards  on  to  the  cheek.  In 
this  way  the  tympanic  structures  are  fully 
exposed.  The  outer  wall  of  the  attic  is  now 
removed  luitil  an  antrum  hook  introduced  into 
the  attic  and  drawn  outwards  meets  with  no 
obstruction.  All  bony  prominences  should  now 
be  carefully  bevelled  down,  and  diseased  ossicles, 
granulation-tissue  tufts,  and  carious  foci  succes- 
sively dealt  with. 

The  auricle  and  cartilaginous  meatus  are  now 
replaced,  a  drainage  tube  inserted  into  the 
meatus,  and  the  original  skin  incision  carefully 
sewn  up. 

The  Sdiivartie-Stacke  operation,  a  combination 
of  the  two  operations  just  described,  is  the  one 
now  most  usually  performed.  After  the  usual 
skin  incision  and  retraction  of  the  soft  parts  the 
antrum  is  opened  as  above  detailed  and  the 
posterior  wall  of  the  cartilaginous  meatus  de- 
tached from  its  bony  bed.  The  bridge  of  bone 
which  separates  the  antrum  from  the  external 
meatus  should  now  be  cut  away,  great  care 
being  taken  whilst  removing  its  deepest  portion 
to  avoid  injuring  the  facial  nerve  or  the  external 
semicircular  canal.  The  antro-tympanic  cavity 
thus  formed  should  be  carefully  cleansed,  dis- 
eased ossicles,  remnants  of  the  membrana  tym- 
pani,  granulation  tissue,  and  carious  foci  being 
successfully  dealt  with.  As  in  the  Stacke  opera- 
tion the  subsequent  treatment  consists  in  en- 
deavouring to  secure  a  permanently  dr}' epithelial 
lining  in  the  cavities  thus  exposed.  To  attain 
this  end  the  posterior  wall  of  the  cartilaginous 
!  meatus  is  split  longitudinally  along  its  centre  up 
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to  the  concha,  where  a  crucial  incision  is  made. 
In  this  way  two  quadrilateral  flaps  are  formed, 
which  are  pressed  against  the  bony  walls  of  the 
antro-tymjianic  cavity,  the  one  upwards  and  the 
other  downwards,  and  kept  in  situ  by  packing- 
introduced  per  meatum.  From  the  edges  of 
these  skin  flaps  epidermisation  commences,  and 
spreads  until  the  whole  cavity  becomes  papered 
with  a  dry  cuticular  lining.  The  original  skin 
incision  may  be  sewn  up,  or  Gruber's  plan  of 
secondary  suture  may  be  adopted,  by  which  is 
meant  the  insertion  of  three  or  four  sutures  at 
the  time  of  operation,  and  their  subsequent 
tightening  some  few  days  afterwards.  Every 
four  or  five  days  fresh  packing  should  be  intro- 
duced, great  care  being  taken  to  fill  the  cavity 
completely.  Any  tendency  to  the  formation  of 
granulation  tissue  should  be  combated  by  the 
application  of  chromic  acid  or  nitrate  of  silver. 

As  a  rule  from  three  to  foiu-  months  will 
elapse  before  complete  epidermisation  takes 
place. 

Post-Influenzal  Suppurative  Mastoiditis. — 
Suppurative  middle  ear  disease  of  influenzal 
origin  is  characterised  by  the  intensity  of  the 
inflammatory  process,  by  a  tendency  to  spread 
to  the  tissiies  within  the  mastoid,  and  by  rapid 
destruction  of  bone.  Mastoid  empyemata  fol- 
lowing attacks  of  la  grippe  are  most  frequently 
located  within  the  apical  cells,  the  antral  cavity 
and  the  adjoining  cells  enjoying  some  peculiar 
immunity.  In  such  cases  pain  is  apical,  and  is 
much  aggravated  by  pressure  upon  the  inner 
and  anterior  aspect  of  the  process. 

In  the  treatment  of  such  subcortical  abscesses 
it  is  necessary  to  open  the  apical  cells  freely,  to 
scrape  away  all  softened  bone  and  succulent 
granulation  tissue,  and  to  connect  the  antral 
cavity  with  this  abscess  cavity  by  means  of  a 
gutter-shaped  trough.  Healing  by  the  forma- 
tion of  healthy  granulation  tissue  rapidly  follows. 

Bezold's  Mastoiditis. — In  certain  cases  of 
suppurative  endomastoiditis  perforation  takes 
place  through  the  inner  surface  of  the  mastoid 
process,  close  to  its  tip  and  into  the  groove  of 
the  digastric  muscle.  Pus  consequently  may 
collect  under  the  deep  cervical  fascia,  giving  rise 
to  infiltration  of  the  cellular  tissues  of  the  neck, 
with  formation  of  a  hard  brawny  swelling ;  or  it 
may  pass,  guided  by  processes  of  the  deep  cervical 
fascia,  downwards  towards  the  mediastinum. 

Treatment. — Free  ablation  of  the  apical  mas- 
toid cells  is  called  for  in  the  first  place.  A 
counter  opening  should  also  be  made  in  the 
neck  and  thorough  drainage  established.  Such 
cases  often  run  a  peculiarly  protracted  course, 
owing  to  the  practical  difficulties  encountered  in 
providing  efficient  surgical  drainage. 

Cholesteatoma.  —  This  condition  occurs  in 
cases  of  old-standing  suppurative  middle  ear 
disease,  and  is  generally  held  to  result  from  an 
ingrowth  into  the  tympanic  cavity  through  a 
perforated  membrane  of  epithelial  cells  from  the 


dermic  layer  of  the  external  auditory  meatus. 
Virchow,  however,  regards  these  epithelial 
masses  as  true  neoplasms.  Such  ingrowing 
epithelium,  mixed  with  crystals  of  cholesterine 
and  inspissated  pus,  collects  in  concentrically 
arranged  masses  within  the  tympanum  or  mas- 
toid antrum,  leading  frequently  to  dilatation  of 
these  cavities  and  at  times  to  perforation  of  the 
surrounding  bony  parietes.  Cholesteatomatous 
masses  swarm  with  organisms,  and  when  stirred 
up  into  activity  by  some  intercurrent  inflam- 
matory process  may  give  rise  to  most  urgent 
symptoms,  e.g.  pain,  rise  of  temperature,  etc. 
As  a  rule  surgical  treatment  has  to  be  resorted 
to ;  although  occasionally,  if  the  masses  are 
small  and  situated  fairly  superficially,  they  may 
be  washed  out  by  means  of  an  intratympanic 
syringe  or  dislodged  by  scoops  or  curettes.  The 
instillation  of  rectified  spirits  may  be  used  with 
the  idea  of  dehydrating  the  mass,  and  so  of 
starving  the  accompanying  micro-organisms. 
Watery  solutions  shovdd  be  avoided.  Their 
marked  tendency  to  recur,  and  the  inherent 
danger  which  their  presence  gives  rise  to,  calls  as 
a  rule  for  surgical  treatment.  Stacke's  radical 
mastoid  operation  may  be  performed  with  advan- 
tage. Rheinhardt  has  suggested,  after  clearing 
out  all  diseased  mastoid  cells  and  epithelial 
masses,  the  maintenance  of  a  permanent  mastoid 
fistula,  so  that  in  the  event  of  any  recurrence 
taking  place  efficient  local  treatment  may  at 
once  be  undertaken.  Transplantation  of  flaps  of 
skin  into  the  cholesteatomatous  cavity  after  it 
has  been  freely  laid  open  has  also  been  suggested. 

Tuberculous  Disease 

Tuberculous  disease  of  the  middle  ear  is  held 
by  many  authorities  to  nui  a  chronic  course 
ah  initio.  Its  presence  is  characterised  by  a 
somewhat  sudden  onset,  without,  however,  any 
sthenic  symptoms,  by  a  painless  perforation  of 
the  membrana  tympani,  and  by  an  early  involve- 
ment of  the  peri-auricular  lymph  glands,  and  by 
the  frequent  presence  of  early  paralysis  of  the 
facial  nerve. 

Examination  of  the  membrane,  which  presents 
a  pale,  sodden,  and  oedematous  appearance,  re- 
veals the  presence  of  one  or  more  perforations 
with  thick,  succulent,  and  avascular  edges.  The 
accompanying  discharge  is  usually  thin,  semi- 
purulent,  and  frequently  very  foetid.  P)uds  of 
flabby  granulation  tissue  protrude  through  the 
perforation,  and  are  very  frequently  associated 
with  deep-seated  caries  either  of  the  pars  pro- 
montoria  or  of  some  portion  of  the  mastoid 
process. 

In  all  probability  the  disease  may  be  primary 
within  the  middle  ear,  infection  being  conveyed 
per  tuham. 

In  cases  of  advanced  phthisis,  the  middle  ear 
occasionally  becomes  involved,  painless  perfora- 
tion resulting.  Such  a  complication  has  a  bad 
prognostic  indication. 
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In  such  cases  careful  examination  of  the  dis- 
charge should  be  made  for  bacilli.  Should  they, 
however,  not  be  foiuid  in  the  discharges  from 
the  middle  ear,  any  accompanying  granulation 
tissue  should  be  removed  and  examined.  Occa- 
sionally they  may  be  discovered  in  this  way. 
Failing  this,  portions  of  diseased  tissue  from  the 
middle  ear  may  be  removed  and  inoculated  into 
guinea-pigs  or  rabbits.  If  such  experiments  be 
conducted  with  due  precautions  to  avoid  acci- 
dental contamination,  and  if  tuberculous  disease 
be  set  up  in  the  animal  so  inoculated,  the  pre- 
sumption is  that  the  material  employed  is 
tuberculous.  Tuberculous  disease  of  the  middle 
car  is  frequently  associated  with  similar  disease 
within  the  mastoid  process. 

In  many  such  cases  where  the  mastoid  has 
been  opened  for  the  purposes  of  treatment,  a 
pultaceous-looking  mass  will  be  found  filling  up 
the  cells,  but  this  material  is  pi'actically  value- 
less for  experimental  purposes,  consisting  as  it 
does  of  broken-down  tissue,  inspissated  purulent 
debris,  and  epithelial  cells.  When,  however,  it 
has  been  removed  by  means  of  a  spoon  and  the 
underlying  bone  exposed,  it  will  be  seen  where 
the  disease  is  making  progress,  and  from  whence 
a  scraping  of  bone  should  be  taken. 

In  my  experiments  I  have  inserted  a  fragment 
of  tissue  obtained  as  above  described  into  a 
guinea-pig's  hind  leg,  just  about  the  knee-joint, 
all  hair  having  previously  been  removed  by 
singeing  with  a  platinum  knife.  A  small  pocket 
is  now  made  with  a  sterilised  needle,  and  the 
tissue  carefully  inserted.  In  a  few  weeks'  time, 
should  the  tissue  inoculated  be  tuberculous,  the 
inguinal  glands  will  be  found  enlarged,  and  as 
time  goes  on  the  tuberculous  virus  will  be  found 
to  have  spread  over  the  animal's  body,  the 
glands  and  viscei'a  being  attacked  in  the  follow- 
ing order,  according  to  the  results  obtained  by 
Professor  Dele]>ine  : — 

Dvrinfj  the  gerond  vcelc  after  inoculation  the 
lymphatic  ganglia  upon  the  same  side  of  the 
body  below  the  diaphragm  and  the  spleen  will 
be  found  enlarged. 

During  the  tliird  veek,  the  liver,  the  medias- 
tinal, and  the  bronchial  ganglia. 

During  the  fourth  iveelc,  the  lungs,  the  cervi- 
cal and  the  axillary  ganglia. 

After  the  fotirth  week  some  of  the  lymphatic 
ganglia  of  tlie  opposite  side  of  the  body  below 
the  diaphragm  become  affected,  but  this  takes 
place  extremely  slowly,  and  the  suV)hnnbar  and 
popliteal  glands  escape  for  a  considerable  time. 

Alicroscopic  sections  made  from  these  glands, 
and  stained  for  bacilli,  will  frequently  be  found 
to  reveal  their  presence. 

In  this  way  a  definite  diagnosis  of  the  actual 
character  of  the  imdcrlying  lesion  can  be  made, 
and  the  value  of  the  knowledge  thus  obtained  is 
naturally  immense,  both  as  regards  prognosis 
and  treatment. 

The  course  of  such  tubei'culous  lesions  is  only 


too  often  a  downward  one,  despite  the  most 
elaborate  and  painstaking  treatment.  The 
practical  difficulties  encountered  in  removing 
tuberculous  deposits  within  bone  are  immense, 
and  in  no  region  of  the  body  are  these  difficulties 
greater  than  when  tubercle  attacks  the  temporal 
bone,  for  reasons  which  must  be  obvious  to  all. 

The  complications  which  have  to  be  feared 
are:  (1)  meningitis,  (2)  tuberculous  enteritis, 
(3)  general  marasmus. 

The  treatment  of  such  cases  must  be  con- 
sidered from  two  points  of  view,  according  as  it 
is  non-operative  or  operative.  Cases  will  be  met 
with,  especially  in  infants,  where  any  operative 
interference  will  from  tlie  first  be  seen  to  l)e 
hopeless. 

Such  are  the  cases  wiiere  marked  debility 
and  emaciation  are  present,  where  advanced 
facial  paralysis  and  masses  of  enlarged  glands 
have  been  early  symptoms,  and  where  the  dis- 
charge is  abundant,  foitid,  and  frequently  blood- 
stained. In  such  cases  palliative  measures,  anti- 
septic treatment,  and,  if  possible,  residence  at 
the  seaside,  are  indicated,  but  I  am  bound  to 
say  that  in  the  majority  of  such  patients  whose 
cases  I  have  followed  an  early  death  has  been 
the  usual  history.  The  prognosis  in  such  cases 
I  Ijelieve  to  be  essentially  bad. 

In  other  cases,  however,  where  the  present 
condition  of  the  patient  is  good  (and  often 
enough  it  is  so),  and  where  the  tuberculous 
lesion  may  be  regarded  as  primary  and  local, 
much  can  be  done  by  suitable  operative  inter- 
ference. It  is  almost  superfluous  to  say  that 
the  first  and  the  main  essential  is  to  provide 
free  drainage.  This  implies  opening  and  cleans- 
ing the  mastoid  cells,  and  it  is  a  remarkable  fact 
how  often  in  such  cases,  without  any  external 
and  objective  sign  or  indication,  the  mastoid 
cortex  will  be  found  extensively  perforated,  and 
a  pultaceous  mass  immediately  exposed  to  view. 
Under  good  illumination  a  very  careful  toilet  of 
the  part  should  be  eflected,  and  this  can  gener- 
ally best  be  done  by  means  of  a  sharp  spoon. 
All  softened  and  carious  bone  must  be  scraped 
away,  and  as  smooth  a  cavity  left  as  possible, 
even  if  this  necessitates  laying  bare  the  dura,  and 
walls  of  the  lateral  sinus.  The  cavity  thus  ob- 
tained should  be  allowed  to  granulate  from  the 
bottom,  and  care  must  be  taken  to  stimulate 
any  sluggish  area  by  means  of  applications  of 
chloride  of  zinc,  nitrate  of  silver,  etc.  P^re- 
quently  more  than  one  scraping  is  necessary  as 
fresh  foci  of  disease  appear.  In  one  particular 
case  which  came  under  \\\\  treatment  some 
years  ago,  and  where  the  cause  was  proved  to 

;  have  been  feeding  with  milk  from  a  tulterculous 
cow,  five  separate  operations  had  to  be  under- 
taken before  the  morbid  process  was  eradicated, 
which,  however,  it  finally  was,  and  the  child  has 

!  now  grown  up  a  healthy  and  sturdy  boy.  In 
very  many  of  the  cases  the  middle  ear  has  been 

I  so  extensively  destroyed  that  its  function  as  an 
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organ  of  sense  may  be  disregarded.  Under  such 
circumstances  its  contents  should  be  freely  cur- 
etted, and  middle  ear,  antrum,  and  mastoid  cells 
thrown  into  one  cavity,  and  allowed  to  become 
obliterated  by  means  of  healthy  gi'anulation 
tissue.  Where,  however,  a  fair  degree  of  hear- 
ing is  present,  efforts  should  be  made  to  preserve 
the  function  of  the  organ  so  far  as  is  possible. 

An  important  point  arises  in  connection  with 
the  treatment  of  the  accompanying  large  glands. 
Some  of  the  glands  may  be  enlarged  purely  as 
the  result  of  septic  absorption,  and  if  the  morbid 
cause  be  removed  this  enlargement  will  gradu- 
ally subside,  especially  if  aided  by  suitable 
treatment.  But  many  of  the  glands  are  of  a 
tuberculous  nature,  and  are  prone  to  undergo 
caseous  degeneration,  while  at  the  same  time 
they  are  a  source  of  possible  systemic  infec- 
tion. Hence  I  hold  that  after  the  mastoid  area 
and  the  cavity  of  the  middle  ear  have  been 
attended  to,  and  as  soon  as  the  condition  of  the 
patient  admits  of  it,  another  operation  should  be 
undertaken  with  the  object  of  removing  these 
enlarged  and  tuberculous  structures. 

The  facial  paralysis  which  so  often  accompanies 
tuberculous  disease  of  the  middle  ear  is  unfor- 
tunately usually  permanent.  Something  may, 
however,  be  done  by  facial  massage  and  the  in- 
ternal administration  of  strychnia  to  assist  in 
maintaining  the  tonus  of  the  facial  muscles. 

General  treatment,  such  as  the  exhibition  of 
cod-liver  oil,  iodide  of  iron,  syrup  of  iodine,  etc., 
is  useful,  as  also  is  change  of  air  and  liberal  diet. 
The  general  conclusions  from  a  study  of  these 
cases  may  be  summarised  as  follows  : — 

1.  That  primary  tuberculous  disease  in  and 
around  the  middle  ear  is  of  fairly  frequent  oc- 
currence, and  that  it  most  usually  attacks  the 
children  of  the  poor,  especially  the  poor  of  our 
larger  cities. 

2.  That  a  generalised  tuberculous  infection 
may  arise  from  a  primary  focus  within  or  around 
the  middle  ear. 

3.  That  the  prognosis  in  such  cases  is  not 
very  favourable,  at  least  40  to  50  per  cent  of 
the  cases  succumbing  even  after  operative  treat- 
ment has  been  undertaken. 

4.  That  in  many  of  the  cases  operative  inter- 
ference is  contra-indicated,  owing  to  the  extent 
of  the  existing  disease  and  the  asthenic  condition 
of  the  patients. 

5.  That  when  operative  interference  is  feasible, 
the  main  object  should  be  to  scrape  away  all 
available  foci  of  disease  and  to  provide  efficient 
drainage. 

6.  That  the  best  and  the  most  reliable  means  of 
establishing  the  tuberculous  nature  of  the  disease 
is  by  means  of  properly  conducted  inoculation 
experiments. 

Intracranial  Complications  following 
Chronic  Suppurative  Otitis  Media 

Extension  of  a  pathogenic  infection  from  the 


cavity  of  the  middle  ear  or  mastoid  antrum  to 
the  interior  of  the  cranium  takes  place  either  as 
the  result  of  carious  destruction  of  the  surround- 
ing bony  parietes,  or  as  the  result  of  infection 
spreading  along  the  minute  emissary  veins  or 
lymphatic  channels  which  connect  the  mucosa 
of  the  middle  ear  with  the  meninges  and  interior 
of  the  brain,  or  directly  through  various  fissures 
or  defects  in  the  osseous  framework  of  the  part.  • 
The  most  usual  sites  of  carious  destruction 
of  the  bony  parietes  of  the  middle  ear  are- — 

(1)  The  tegmen  tynipani  and  roof  of  the 
mastoid  antrum. 

(2)  The  posterior  wall  of  the  mastoid  antrum. 

(3)  The  inner  wall  of  the  middle  ear — pars 
promontoria. 

(4)  The  bony  walls  of  the  aqueductus  Fallopii. 
In  certain  cases  extension  to  the  interior  of 

the  cranium  takes  place  without  any  destruction 
of  surrounding  bone,  the  pathogenic  infection 
being  conveyed  directly  from  the  septic  focus 
within  the  middle  ear  by  means  of  venous  or 
lymphatic  channels,  a  septic  thrombosis  of  these 
vessels  taking  place,  which  in  turn  is  followed 
by  abscess  formation. 

The  intracranial  lesions  most  usually  met 
with  secondary  to  chronic  suppurative  middle 
ear  disease  are :  (1)  extra-dural  abscess ;  (2) 
pachymeningitis  ;  (3)  suppurative  pia-arachnitis ; 
(4)  temporo-sphenoidal  abscess  ;  (5)  cerebellar 
abscess  ;  (6)  thrombosis  of  the  lateral  sinus ; 
(7)  suppurative  encephalitis. 

Extra-Dural  Abscess. — The  most  usual  sites 
for  extra-dural  abscesses  are :  (1)  over  the  teg- 
men tympani ;  (2)  over  the  tegmen  antri ;  and 
(3)  in  the  neighbourhood  of  the  groove  for  the 
sigmoid  sinus.  Their  size  varies  immensely, 
being  sometimes  very  minute,  at  other  times 
being  so  large  as  to  contain  several  ounces  of 
pus.  The  underlying  bone  is  frequently  dis- 
coloured and  carious,  and  may  in  exceptional 
cases  become  perforated,  so  that  pus  collects 
under  the  pericranium,  constitviting  what  is 
known  as  "  the  shirt-button  abscess." 

The  dura  mater  limiting  the  abscess  cavity 
is  frequently  thickened  and  studded  with  tufts 
of  exuberant  granulation  tissue.  At  times  it  is 
perforated,  the  abscess  cavity  commimicating 
either  with  the  arachnoid  cavity  or  directly  with 
an  intracranial  collection  of  pus. 

The  symptoms  of  an  extra-dural  abscess  are 
pain,  at  first  local,  but  frequently  becoming 
generalised,  rise  of  temperature,  rapid  pulse, 
nausea,  and  vomiting,  and  in  advanced  cases 
symptoms  of  cerebral  compression.  Should  the 
abscess  cavity  be  situated  immediately  over  or 
in  the  neighbourhood  of  the  motor  area,  symp- 
toms of  paresis  or  paralysis  of  various  muscles 
or  groups  of  muscles  may  be  noted. 

Extra-dural  abscesses  in  the  neighbourhood  of 
the  groove  for  the  sigmoid  sinus  are  frequently 
associated  with  thrombosis  of  the  sinus  or  with 
cerebellar  abscess. 
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Pachymeningitis  is  frequently  associated  with 
extra-dural  abscess  and  with  suppurative  pia- 
araclinitis  (lepto-meningitis).  In  many  cases  it 
is  tlie  result  of  an  effort  of  natui'e  to  erect  a 
barrier  between  a  suppurating  focus  within  the 
middle  ear  and  the  adjacent  brain  tissue,  so  as 
to  prevent  the  invasion  of  micro-organisms.  In 
siich  cases  the  dura  becomes  thickened  and  granu- 
lar by  the  deposit  of  fresh  fibrous  tissue  within 
its  layers,  and  adhering  to  the  suri'ounding  bone 
by  plastic  exudation.  Where  the  underlying 
bone  is  carious  and  perforated,  tufts  of  granula- 
tion tissue  may  protrude  into  the  cavities  of  the 
middle  ear  and  mastoid  antrum,  and  may  be  at 
first  sight  mistaken  for  aural  polypi. 

Suppurative  Pia-Arachnitis  (lepto-menin- 
gitis) is  at  times  very  extensive,  spreading  over 
the  whole  base  of  the  brain,  and  at  times  over  a 
considerable  portion  of  the  cortex.  It  is  fre- 
quently a  complication  of  intracranial  abscess  or 
of  sinus  thrombosis.  Occasionally  cerebral  or 
cerebellar  abscesses  rupture  into  the  arachnoid 
cavity,  with  the  result  that  diffuse  and  violent 
arachnitis  is  rapidly  set  up. 

Symptoms  of  Fachy-  and  Lepto-Meningitis. — 
The  symptom  first  complained  of  is  pain,  which, 
from  being  local,  rapidly  becomes  diffuse  and 
intense.  The  tem^serature  is  elevated,  and  in 
uncomplicated  cases  remains  so.  Where,  how- 
ever, meningitis  is  associated  with  abscess  it  may 
be  subnormal.  The  pulse  is  rapid  and  high. 
Vomiting  is  usually  present,  and  may  be  quite 
independent  of  the  taking  of  food.  Constipation 
is  also  a  prominent  symptom,  and  is  frequently 
associated  with  a  markedly  retracted  abdomen. 
In  basal  meningitis  pain  at  the  back  of  the  head 
and  neck  and  retraction  of  the  head  are  fre- 
quently present.  Photophobia,  strabismus,  and 
optic  neuritis,  although  by  no  means  constant 
symptoms,  are  occasionally  present.  Cerebral 
symptoms  are  mainly  of  the  irritative  type, 
consisting  of  increased  excitability,  restlessness, 
convulsions,  and  general  iiTitability. 

Meningeal  symptoms  are,  howe\'er,  frequently 
masked  by  other  intracranial  lesions,  such  as 
abscess  or  thrombosis,  rendering  an  exact  dia- 
gnosis practically  impossible. 

Paracentesis  of  the  spinal  theca  occasionally 
affords  useful  information.  Thus,  in  cases  of 
cerebral  abscess  the  quantity  of  albumen  in  the 
escaping  cerebro-spinal  fluid  is  slightly  increased ; 
in  meningitis  it  is  markedly  so,  so  much  so  that 
more  than  1  per  cent  of  albumen  indicates  the 
presence  of  meningitis.  Absence  of  polynuclear 
leucocytes  would  indicate  absence  of  any  inflam- 
matory condition  of  the  lepto-meninges. 

Tejiporc  )-SrnENOiDAL  Abscess. — The  majority 
of  temporo-sphenoidal  abscesses  occur  in  young 
subjects  and  in  those  under  thirty  years  of  age. 
They  occur  with  an  almost  equal  frequency 
upon  the  right  and  upon  the  left  side  ;  they  are 
more  frequently  found  in  males  than  in  females, 
the  proportion  being  nearly  2  to  1.    As  a  rule 


tliey  follow  ciironic  suppurative  lesions  in  and 
around  the  middle  ear,  although  they  are  met 
with  secondary  to  acute  disease.  Occasionally 
an  abscess  may  occur  upon  the  side  opposite  to 
the  existing  ear  lesion.  They  may  lie  encapsuled 
within  the  substance  of  the  temporo-sphenoidal 
lobe,  a  zone  of  healthy  brain  tissue  intervening 
between  the  abscess  cavity  and  tiie  ear  lesion, 
or  they  may  be  connected  with  the  cavity  of  the 
middle  car  by  means  of  a  fistulous  tract  through 
a  perforated  tegmen  tympani.  The  contents 
of  the  abscess  cavity  consist  of  thick  purulent 
matter,  often  greenish  in  colour,  and  extremely 
fa'tid.  In  recent  cases  there  may  he  a  distinct 
limiting  membrane,  in  chronic  cases  a  thick 
pyogenic  capsule.  The  surrounding  brain  sub- 
stances may  be  inflamed,  softened,  and  occasion- 
ally necrotic. 

An  abscess  may  lie  dormant  within  the  sub- 
stance of  the  brain  for  many  years,  until  an 
injury,  or  some  increase  of  pathogenic  infec- 
tion due  to  exposure,  cold,  etc.,  may  light  up 
the  already  existing  lesion  with  disastrous 
results.  In  a  few  cases  they  spontaneously 
dry  up,  or  become  converted  into  a  cretaceous 
mass. 

Synipjtoim.  —  (Jne  of  the  earliest  and  most 
important  of  the  symptoms  of  temporo-sphen- 
oidal aliscess  is  pain.  This  is  frequently  com- 
plained of  directly  over  the  site  of  the  aVwcess 
cavity,  but  may  and  does  occur  in  any  part  of 
the  head,  hence  its  actual  site  has  no  pathogno- 
monic importance.  It  is  usually  of  a  dull, 
aching  character,  increased  by  pressure,  and 
especially  by  percussion.  After  a  varying 
duration,  drowsiness  and  stupor  are  mani- 
fested, the  patient  exhibiting  all  the  synq^toins 
of  sluggish  cei'ebi'ation.  Vomiting  of  the  cerebral 
type  is  an  early  and  important  symptom,  and 
may  continue  for  days.  The  temperature,  which 
in  the  initial  stages  of  abscess  formation  is 
elevated,  soon  falls  as  pressure  symptoms  in- 
crease, until  it  may  become  one  or  two  degrees 
below  normal.  Should  the  abscess  burst  into 
the  cavity  of  the  pia-arachnoid  or  into  one  of 
the  ventricles,  a  rapid  rise  results.  The  pulse, 
which  during  the  early  stage  of  the  disease  may 
be  rapid,  tends  to  fall  just  as  the  temperature 
does,  until  its  beats  may  number  only  thirty  or 
forty  per  minute.  The  respiration  wave  tends 
also  to  become  reduced  pari  pasm  with  a  fall  in 
temperature  and  pulse  rate. 

Paresis  or  paralysis  of  certain  muscles  or 
groups  of  muscles  upon  the  opposite  side  of  the 
body  is  also  frequently  noted,  and  is  due  to 
pressure  upon  the  motor  areas,  or  upon  the 
motor  fibres  running  through  the  internal  cap- 
sule. Paralysis  of  the  third  nerve  is  compara- 
tively frequent,  and  gives  rise  to  such  symptoms 
as  ptosis,  dilatation  of  the  pupil,  loss  of  accom- 
modation, and  a  downward  and  outward  move- 
ment of  the  eyeball.  Paralysis  of  the  seventh 
nerve,  afi'ecting  the  facial  muscles  of  the  opposite 
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side,  is  at  times  noted,  and  is  due  to  cortical 
involvement. 

When  the  abscess  cavity  is  in  the  upper  and 
posterior  part  of  the  temporo-sphenoidal  lobe, 
sensory  aphasia  is  present ;  when  towards  its 
apex  and  upon  the  left  side  motor  aphasia  may 
be  noted,  due  to  pressure  upon  Broca's  convolu- 
tion.   Optic  neuritis  may  or  may  not  be  present. 

As  intracranial  pressure  increases,  symptoms 
of  coma  ensue.  If,  however,  rupture  of  the 
abscess  takes  place  into  the  ventricle  or  into  the 
arachnoid  cavity,  symptoms  of  extreme  excita- 
tion arise,  accompanied  by  restlessness,  convul- 
sive seizures,  and  rapid  elevation  of  temperature. 

Cerebellar  Abscess. — About  one-third  of  all 
recorded  intracranial  abscesses,  secondary  to 
chronic  suppurative  otitis  media,  occur  within 
the  cerebellum.  Their  most  usual  situation  is 
towards  the  anterior  extremity  of  one  or  other 
lateral  lobe  ;  they  are  frequently  associated  with 
septic  thrombosis  of  the  lateral  sinus,  or  with 
an  extra-dural  abscess  in  the  posterior  cerebral 
fossa. 

The  symptoms  which  an  abscess  in  the  cere- 
bellum gives  rise  to  are  very  much  the  same  as 
those  produced  by  an  abscess  in  the  cerebrum. 
Pain,  which  in  temporo-sphenoidal  abscesses  may 
occur  in  almost  any  part  of  the  head,  as  before 
described  in  cerebellar  abscesses,  is  more  fre- 
quently occipital.  Other  symptoms,  such  as 
pulse  rate,  temperature,  respiration  rate,  etc., 
are  governed  by  the  same  general  principles  as 
hold  in  temporo-sphenoidal  abscesses.  Giddi- 
ness is,  however,  an  indication  of  some  import- 
ance, and  in  certain  cerebellar  abscesses  is  very 
marked,  and  its  character  may  prove  of  localising 
value.  Optic  neuritis  is  frequent,  and  complete 
blindness  may  be  noted.  Constant  yawning  has 
also  been  noted. 

Retraction  of  the  head,  intolerance  of  light, 
and  rapid  emaciation  are  important  indications. 

In  cerebellar  abscess  sudden  death  may  occur 
from  rupture  into  the  fourth  ventricle,  or  from 
pressure  upon,  or  oedema  aroimd,  the  respiratory 
centre. 

Thrombosis  of  the  Lateral  Sinus  occurs,  as 
a  rule,  from  carious  destruction  of  the  bony  walls 
around  the  sigmoid  sinus.  In  most  cases,  as  a 
result  of  perforation  of  the  posterior  bony  wall 
of  the  mastoid  antrum,  an  extra-dural  abscess 
forms,  followed  by  a  phlebitis  of  its  walls.  This 
phlebitis  produces  a  certain  degree  of  venous 
stasis,  which  in  turn  is  followed  by  the  forma- 
tion of  a  thrombus.  The  thrombus,  lying  as  it 
does  in  intimate  relation  with  a  septic  focus, 
rapidly  becomes  septic  and  disintegrates,  minute 
particles  becoming  detached  and  carried  by  the 
blood  stream  to  distant  organs,  e.g.  the  lungs, 
the  pleurae,  the  kidneys,  or  the  larger  joints, 
there  to  set  up  embolic  abscesses ;  or  a  general 
septic  intoxication  may  be  induced,  followed  by 
septicfemia  or  pyo-septica3mia. 

In  a  certain  number  of  cases  thrombosis  may 


result  without  any  bone  lesion  existing,  the 
pathogenic  infection  being  conveyed  directly 
from  the  septic  focus  within  the  middle  ear  or 
mastoid  cells  to  the  lateral  sinus,  by  way  of 
small  emissary  veins  connecting  the  mucosa  of 
the  one  with  the  fibrous  sheaths  of  the  other. 

A  thrombus  which  has  once  formed  may, 
under  certain  circumstances,  become  organised, 
its  organisation  being  followed  by  the  formation 
of  a  mass  of  fibrous  tissue  with  obliteration  of 
the  sinus. 

Symptoms.  —  The  symptoms  which  septic 
thrombosis  of  the  sigmoid  sinus  produces  are 
mainly  those  incident  to  the  septic  intoxication 
which  results,  with,  in  addition,  symptoms 
referable  to  the  particiilar  organs  in  which 
metastatic  deposits  may  have  taken  place. 
Rigors  are  consequently  early  and  important 
indications ;  these  rigors  may  occur  frequently 
during  the  day,  the  temperature  varying  from 
103°  or  104°  to  normal  or  suljuormal  within  a 
few  hours.  The  pulse  rate  shows  corresponding 
variations.  Pain  over  the  mastoid  region  in  the 
neighbourhood  of  the  sinus  is  frequently  com- 
plained of,  and  is  usually  increased  by  pressure 
and  percussion.  (Edema  of  the  soft  tissues  over 
the  mastoid  may  also  occur,  and  is  due  to  block- 
ing of  the  emissary  mastoid  vein. 

As  the  phlebitic  process  advances,  pain  is 
complained  of  along  the  course  of  the  internal 
jugular  vein,  which  may  become  so  thick  and 
infiltrated  as  to  feel  like  a  hard  cord.  The 
glands  in  the  immediate  neighbourhood  of  the 
vein  also  become  swollen  and  tender. 

General  symptoms,  such  as  vomiting,  diarrho:a, 
profuse  perspiration,  and  exhaustion,  are  usually 
present. 

When  emboli  become  detached  and  arrested 
within  the  substance  of  the  lungs  septic  pneu- 
monia results,  frequently  followed  by  pulmonary 
abscess,  and  even  by  gangrene  of  the  part.  If 
the  pleura  becomes  affected  diffuse  septic  pleurisy 
may  ensue. 

The  thrombotic  process  may  also  spread  to 
other  intracranial  sinuses,  e.g.  the  cavernous, 
the  longitudinal,  the  petrosal,  etc.  In  excep- 
tional cases  a  general  thrombosis  of  all  the 
venous  sinuses  within  the  cranium  may  result. 

As  the  result  of  septic  absorption,  a  condition 
of  pyo-septicEemia  may  be  set  up,  characterised 
by  severe  febrile  symptoms,  frequent  rigors,  and 
marked  prostration,  and  by  the  development  of 
septic  abscesses,  especially  in  and  around  the 
larger  joints. 

Treatment  of  the  Various  Intracranial  Com- 
plications OF  Chronic  Suppurative  Middle 
Ear  Disease. 

(E'or  the  method  of  preparing  the  patient  for 
operation,  and  for  other  details  of  opera- 
tion, see  vol.  i.  p.  50-5). 
Extra-Dural  Abscess.  —  In  the  treatment  of 

extra-dural  abscesses  surgical  interference  should 
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be  resorted  to  without  delay.  A  disc  of  bone 
should  be  removed  over  the  site  of  the  abscess 
and  free  vent  given  to  all  pent -up  pus.  The 
abscess  cavity  may  or  may  not  bo  washed 
out,  according  to  circumstances,  but  in  any 
case  ample  provision  should  be  made  for  free 
di'ainage. 

Tufts  of  granulation  tissue  springing  from  the 
inHamed  dura  should  be  scraped  away  with  a 
sharp  spoon. 

In  cases  where  an  extra-dural  abscess  is  sus- 
pected, but  where  its  exact  situation  is  a  matter 
of  conjecture,  discs  of  bone  should  be  removed 
over  the  most  usual  sites  for  its  formation,  viz. 
over  the  tegmcn  tympani  and  over  the  groove 
for  the  sigmoid  sinus. 

Pacliy-  and  Lepto-2J  eihiiKj  it  I  s. — Where  a  diffuse 
suppurative  inflammation  of  the  covering  of  the 
brain  has  taken  place  little  or  nothing  is  to  be 
exjaected  from  treatment.  Piu'gation,  depletion 
by  means  of  leeches,  ice-bags  to  tlie  head,  and 
treatment  of  a  supporting  nature  arc  all  indicated 
and  should  be  tried. 

A  bacteriological  examination  of  the  purulent 
contents  of  the  middle  ear  should  be  made,  and 
should  the  pi*edominant  organism  present  be  a 
streptococcus  a  fair  inference  is  that  the  men- 
ingeal inflammation  is  of  streptococcal  origin. 
Under  such  circumstances  subcutaneous  injec- 
tions of  anti-streptococcic  serum  may  be  tried. 

AVhcre  meningitis  is,  however,  local,  early 
operative  interference,  e.f/.  removing  the  bony 
framework  around  the  infected  area,  cleansing 
the  parts  thoroughly  with  antiseptic  lotions, 
and  providing  free  drainage,  may  bring  aboiit  an 
arrest  of  the  inflammatory  process. 

Temporo-SjjJienoidal  Abscess.  —  Should  a  dia- 
gnosis of  temporo-sphenoidal  abscess  be  made 
in  any  given  case,  removal  of  a  disc  of  bono  and 
exploration  of  the  abscess  cavity  should  be 
undertaken  without  delay.  After  reflection  cf 
the  soft  parts  (see  vol.  i.  p.  520)  the  trephine  pin 
should  be  made  to  enter  the  S(|uamous  portion 
of  the  temporal  bone  1 1  inch  behind  and  above 
the  centre  of  the  external  auditory  meatus. 
Cotterill  trephines  h  inch  behind  and  1  inch 
above  the  centre  of  the  external  auditory  meatus. 
After  removal  of  the  disc  of  bone  and  incision  of 
the  dura  (which,  if  an  abscess  be  present,  will 
bulge  into  the  opening)  a  pus  searcher  (Horsley), 
the  blade  of  a  fine  knife,  or  a  grooved  director 
should  be  thrust  into  the  substance  of  the  brain 
in  various  directions.  If  pus  be  present  it  will 
well  up  along  the  groove  of  the  director.  By 
means  of  a  fine  pair  of  sinus  forceps  introduced 
along  the  director  and  carefully  opened  so  as  to 
dilate  the  tract,  the  contents  of  the  abscess 
ca\-ity  may  be  evacuated.  A  drainage  tube  of 
rubber  or  decalcified  chicken  bone  is  now  to  be 
introduced  and  the  abscess  cavity  carefully 
washed  out  with  warm  boracic  or  carbolic  (1-40) 
lotion.  The  original  skin  flap  is  now  to  be 
brought  down  (an  opening  being  made  for  the 


drainage  tube)  and  the  wound  sewn  up.  The 
usual  dressings  are  then  to  be  applied. 

In  certain  cases  a  counter-opening  through 
the  tegmen  antri  or  tegmen  tympani  is  highly 
desirable,  providing  as  it  does  more  efficient 
drainage  and  a  readier  means  of  cleansing  the 
abscess  cavity. 

Cerebellar  Abscess. — In  operating  for  cerebellar 
abscess,  after  reflection  of  the  soft  parts  {see 
vol.  i.  p.  520),  the  pin  of  the  trephine  should  be 
introduced  into  the  substance  of  the  occipital 
bone  1-J-  inch  behind  the  centre  of  the  external 
meatus  (Reid's  base  line)  and  h  inch  below  it. 

A  disc  of  bone  having  been  removed,  the 
cerebellum  should  be  explored,  just  as  has  been 
previously  detailed  in  connection  with  temporo- 
sj^lienoidal  abscesses,  and  the  after-treatment 
conducted  upon  the  same  lines.  Once  the  abscess 
cavity  has  been  opened  and  drained,  digital  ex- 
ploration is  of  great  value,  as  occasionally  a 
secondary  abscess  in  close  proximity  to  the 
first  may  be  pi'esent,  and  its  existence  is  more 
readily  made  out  by  means  of  the  finger  than 
by  any  other  method. 

The  difficulties  of  accurately  difl'erentiating 
between  a  temporo-sphenoidal  and  a  cerebellar 
abscess  are  so  great  that  Percy  Dean  has 
suggested  a  trephine  opening  which  will  exjDOse 
both  the  posterior  part  of  the  temporo-sphenoidal 
lobe  and  the  anterior  part  of  the  cerel)ellar  lobe, 
whilst  at  the  same  time  aftbrding  ready  access 
to  the  region  of  the  sigmoid  sinus.  The  pin  of 
the  trephine  is  introduced  into  the  bone  1  inch 
behind  and  \  inch  above  the  centre  of  the 
external  meatus  and  a  disc  of  bono  removed. 
Special  care  must  be  taken  to  avoid  womiding 
the  lateral  sinus,  which  lies  immediately  under 
the  disc  of  bone  which  is  being  removed.  Should 
an  abscess  cavity  not  be  found  in  the  temporo- 
sphenoidal  lobe,  it  is  easy  to  explore  the  anterior 
part  of  the  cereliellum  through  the  same  trephine 
opening. 

Lateral  Sinus  Th)'ombo--<is. — After  having 
opened  up  and  cleansed  the  mastoid  antrum  and 
the  adjacent  mastoid  cells  the  knee  of  the  lateral 
sinus  should  be  carefully  exposed  by  removing  the 
bone  in  its  immediate  neighbourhood,  l^sually 
pus  in  greater  or  less  quantity  will  be  found 
surrounding  the  sinus.  After  cleansing  the 
part  a  hypodermic  needle  should  be  thrust  into 
the  centre  of  the  sinus.  If  no  blood  be  drawn 
the  presumption  is  that  the  sinus  is  thrombosed 
(the  point  of  the  needle  will  often  be  found  to  have 
a  very  fa^tid  smell  after  such  a  puncture).  Should 
the  sinus  be  fomid  thrombosed  the  internal  jugular 
vein  should  be  exposed  in  the  neck  by  an  incision 
along  the  anterior  border  of  the  stcrno-mastoid 
muscle,  tied,  and  divided.  The  lateral  sinus, 
after  having  been  exposed  for  about  an  inch 
towards  its  occipital  end,  is  now  slit  up  and  its 
thrombosed  and  pundent  contents  freely  scraped 
away  until  free  ha-morrhage  takes  place.  It  is 
then  to  be  packed  in  the  direction  of  the  torcular 
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with  strips  of  iodoform  gauze.  Its  proximal 
end  should  also  be  scraped  and  a  stream  of  warm 
carbolic  lotion  (1-40)  syringed  along  its  course 
until  it  flows  freely  through  the  divided  end  of 
the  jugular  vein  in  the  neck.  Antiseptic  dress- 
ings are  then  to  be  applied  in  the  usual  way. 
The  packing  within  the  sinus  should  be  allowed 
to  remain  in  situ  for  five  or  six  days,  and  then 
should  be  carefully  removed.  If  necessary  the 
sinus  may  be  repacked. 

Septic  Encephalitis. — As  has  already  been 
mentioned,  the  brain  tissue  in  the  neighbour- 
hood of  the  suppurating  focus  may  itself 
become  inflamed,  as  is  evidenced  by  oedematous 
swelling,  softening,  diff'use  suppuration,  and 
increase  of  intracranial  tension. 

Treatment  consists  in  eradicating  where 
possible  the  primary  cause,  in  treating  the 
secondary  focus  of  suppuration  within  the 
cranium,  in  antiseptically  cleansing  the  sup- 
purating cerebral  surface,  and  in  providing 
free  drainage. 
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Under  this  title  are  described  all  cases  of 
deafness  due  to  middle  ear  disease,  in  which  the 
membrana  tympani  is  intact. 

Although  great  advances  have  of  late  years 
been  made  in  separating  the  diff'erent  forms,  we 
are  as  yet  iniable,  in  many  instances,  to  draw 
hard  and  fast  lines  between  them,  thus  render- 
ing description  extremely  difficult  and  often 
bewildering.  The  chief  difficulty  experienced 
in  studying  them  is,  that  the  opportunity  for 
pathological  examination,  in  their  early  stages 
especially,  is  rarely  obtained. 

In  adopting  the  following  classification  it 
must  be  understood  that  one  form  often  appears 
to  exist  with  another,  and  that  it  must  be 
accepted  tentatively  for  the  pui-pose  of  descrip- 
tion only  :  — 

A.  Hypertrophic  Catarrh. 

B.  Atrophic  Catarrh. 

C.  Changes  due  to  variations  in  pressure. 

D.  Changes  due  to  deficient  blood-supply. 


Of  the  two  chief  forms  the  hypertrophic 
originates  in  infancy  and  childhood,  both  sexes 
being  equally  liable,  the  ultimate  results  being 
seen  in  later  life.  Adenoids  are  almost  entirely 
responsible  for  the  condition.  The  atrophic 
begins  insidiously  in  young  adult  and  early 
middle  life,  although  it  is  occasionally  met  with 
much  earlier.  Young  women  are  the  chief 
sufferers. 

The  symptoms  of  both  forms  in  their  later 
stages  are  closely  similar,  but,  in  unmixed  cases, 
the  history  and  signs  are  widely  different ;  in 
the  hypertrophic,  definite  changes  are  present  in 
the  membrane  with  Eustachian  narrowing  and 
local  and  general  signs  of  past  or  present  nasal 
obstruction  ;  in  the  atrophic,  on  the  other  hand, 
little  or  no  gross  change  is  observed  in  the 
membrane,  there  is  no  Eustachian  obstruction, 
and  no  apparent  cause  in  the  nose  or  naso- 
pharynx. A  consideration  of  this  subject  indi- 
cates the  great  importance  of  due  attention 
being  paid  to  the  condition  of  tlie  upper  respira- 
tory passages  in  early  life. 

A.  Hypertrophic  Catarrh. — This  is  a  dis- 
ease which  has  its  origin  principally  in  early 
life,  having  for  its  chief  characteristics,  deafness 
associated  with  definite  changes  in  the  mem- 
brana tympani,  and  some  pathological  condition 
in  tlie  nose  or  naso-jaharynx. 

Causation. — Tlie  causes  must  be  any  con- 
dition which  will— 

(1)  Predispose  to  attacks  of  acute  catarrh. 

(2)  Tend  to  make  acute  catarrh  become 
chronic. 

(3)  Maintain  a  chronic  catarrh. 

These  causes  may  be  local  or  general ;  the 
local  condition  above  all  others  is  chronic 
hypertrophy  of  the  naso- pharyngeal  tonsil 
(adenoids),  a  disease  chiefly  of  childhood  and 
early  life,  althoTigh  not  uncommon  in  middle 
life,  and  occasionally  met  with  at  a  much  later 
period.  Hypertrophied  tonsils  (although  often 
associated  with  adenoids),  if  they  are  present 
alone,  will  help  to  maintain  a  chronic  catarrh. 
Other  local  causes  are — secondary  syphilis,  true 
or  false  hypertrophy  of  the  turbinal  bodies ; 
suppuration  in  accessory  cavities  of  the  nose  ; 
atrophic  rhinitis  ;  nasal  polypi ;  irritation  due 
to  noxious  fumes,  tobacco,  etc.  The  general 
causes  are — exposure  to  wet  and  cold,  anaimia, 
tubercle,  in  fact  any  disease  which  lowers  the 
vitality  of  the  organism,  rendering  infection 
easy,  and  hindering  return  to  a  normal  condition. 

Pathology. — In  considering  the  pathology  of 
this  disease  we  will  consider  shortly  what  a 
catarrh  is,  and  what  changes  are  produced  by  it. 
But  before  doing  so,  the  reader  may  be  reminded 
that  the  lining  membrane  of  the  middle  ear 
consists  of  three  layers  : — 

(1)  Epithelial. 

(2)  Sub  -  epithelial,  containing  lymphatics, 
nerves,  and,  comparatively  speaking,  large 
blood-vessels ;  and 


EAR:  MIDDLE  EAR,  CHRONIC  NON-SUPPURATIVE  DISEASE 


509 


(3)  A  tibrouis,  which  is  adherent  to  tlie  bone. 

An  acute  catarrh  is  an  acute  infiannuation  of 
a  mucous  membrane  due  to  either  injiuy  or 
infection.  {See  p.  483.)  At  present  we  are 
unable  to  say  definitely  what  micro-organism 
will  produce  catarrh,  but,  as  far  as  is  known, 
any  pathogenic  organism  has  the  power. 

The  immediate  result  of  infection  is  acute 
swelling  and  reddening  of  the  membrane  due  to 
the  engorgement  of  vessels  and  the  presence  of 
exudation,  especially  in  the  sub-epithelial  layer. 
Exudation  is  also  poured  out  from  the  surface, 
being  serous,  scro-mucoid,  or  chiefly  mucoid. 
At  this  point  resolution  may  take  place,  leaving 
no  trace,  the  exudation  in  the  sub-epithelial 
layers  being  carried  otf  by  the  lymphatics,  and 
the  vessels  returning  to  their  normal  size.  But 
if,  from  some  local  or  general  cause,  resolution 
does  not  occur,  the  engorgement  of  vessels  con- 
tinues and  more  or  less  exudation  pei'sists,  that 
which  is  poured  out  from  the  sm-face  being  a 
marked  clinical  feature  in  some  cases. 

The  chronic  engorgement  of  vessels  leads  to 
local  proliferation,  especially  of  the  fibrous 
tissue  in  the  sub-epithelial  layer  ;  this  fibrous- 
tissue  proliferation  undergoes  contraction,  the 
exudation  ceases,  the  epithelial  layer  by  stretch- 
ing becomes  atrophied,  and  the  whole  lining- 
membrane  becomes  ultimately  converted  into  a 
layer  of  thick  fibrous  tissue. 

There  are  therefore  four  stages  which  run  one 
into  another  when  the  acute  period  is  passed  : — 

(1)  Chronic  engorgement  of  vessels  with 
exudation. 

(2)  Resulting  prolii'eration,  especially  of  the 
fibrous  tissue. 

(3)  Contraction  of  the  proliferated  fibrous 
tissue. 

(4)  The  ultimate  stage  of  cicatricial  conditi(jn 
which  may  be  called  post-catarrhal. 

The  results  of  such  changes  in  the  middle  ear 
can  be  easily  imagined  when  it  is  rememliered 
that  the  lining  membriine,  besides  clothing  the 
bony  walls  and  inner  aspect  of  the  membrane, 
forms  folds  and  pockets  roinid  the  ossicles,  their 
joints,  ligaments,  and  muscles. 

At  first  the  ossicles  and  membrana  tympani 
are  hampered  by  the  swollen  membrane  and  the 
exudation.  Later  the  contraction  of  the  pro- 
liferated fibrous  tissue  causes  fm-ther  and  per- 
manent fixation. 

The  membrana  tymjjani  is  drawn  in  by  the 
same  cause,  aided  by  the  non-aeration  of  the 
cavity  through  the  Eustachian  tube  allowing 
external  atmospheric  pressure  to  exert  its 
influence.  The  folds  of  lining  membrane  are 
converted  into  fibrous  bands,  binding  down  the 
ossicles  to  neighbouring  walls,  the  incus  to  the 
outer  attic  wall,  and  the  stapes  to  its  niche. 
The  tip  of  the  handle  of  the  malleus  coming 
in  apposition  to  the  promontory,  the  opposing 
epithelial  layers  become  rubbed  off  and  allow  of 
adhesion  at  this  point.    The  ossicular  joints  be- 


come anciiylosed;  the  muscles  fixed.  The  exuda- 
tion becomes  inspissated  or  confined  in  pockets 
of  the  lining  membrane.  The  Eustachian  tube, 
sharing  the  same  changes,  becomes  narrowed. 
So  that  an  originally  pink,  moist,  thin,  some- 
what movable  lining  memljrane  l:)ecomes  smooth, 
white,  dry,  and  thick.  Eurther  changes  of  the 
lining  membrane  sometimes  occur,  such  as 
calcification,  fatty  degeneration,  etc.  The  tensor 
tympani  and  stapedius  muscles  undergo  atrophic 
degeneration. 

As  the  trouble  may  be  limited  to  the  Eus- 
tachian tube,  or  may  involve  the  whole  middle 
ear  tract,  each  will  be  considered  separately, 
with  their  symptoms,  signs,  prognosis,  diagnosis, 
and  treatment,  as  far  as  possible  in  their 
different  stages. 

((/.)  Chronic  Emtaddan  Catarrh. — This  may 
Ije  limited  to  the  orifice  of  the  tube,  or  extend 
some  distance  up  the  cartilaginous  portion.  If 
long  continued,  changes  may  take  place  in  the 
whole  tract ;  these  will  be  considered  under  the 
changes  prodiiced  by  -s-ariations  in  pressure 
(p.  516). 

Symptoms  and  Si</iis. — One  or  both  ears  may 
be  affected ;  if  both,  one  is  often  worse  than  the 
other.  Deafness  is  marked,  but  may  vary  from 
time  to  time,  improving  sometimes  on  swallow- 
ing or  on  blowing  the  nose,  Init  the  improvement 
soon  disappears  ;  or  if  permanent  changes  have 
not  occurred,  the  patient,  after  suffering  for 
some  time,  may  feel  a  crack  in  the  ears  witii 
subsequent  complete  restoration  of  hearing. 

On  inflation  with  Politzer's  bag  or  the  Eus- 
tachian catheter  immediate  and  permanent 
improvement  may  occur  in  the  limited  early 
stage ;  or  if  the  disease  is  of  long  standing, 
especially  if  it  has  extended  some  way  along  the 
tube,  difficulty  may  be  experienced  in  getting 
the  tube  open,  and  the  resulting  improvement, 
though  great  at  the  time,  sooner  or  later  dis- 
appears. On  listening  with  the  auscultation 
tube  during  inflation  the  air  can  be  heard  at 
first  in  the  distance  entering  with  difficulty, 
before  clearly  entering  the  cavity  of  tiie  tym- 
panum. In  the  exudation  stage  distant  bubbling 
may  be  at  first  heard.  The  patient  complains 
of  a  distinct  feeling  of  oppression  of  the  head 
on  the  side  affected  ;  and  mental  dulness  may 
1)0  felt,  especially  if  botii  tubes  are  blocked. 
Tinnitus  of  a  rushing  character  is  heard.  The 
patient's  own  voice  somids  to  him  louder  on  the 
affected  side,  and  if  both  ears  are  implicated  it 
seems  as  if  he  were  talking  into  a  hollow  vessel. 
The  auricle  and  surromiding  parts  feel  numb 
when  lightly  touched.  On  looking  at  the  mem- 
brana tympani  all  the  signs  of  depression  will  be 
seen.  If  permanent  changes  in  the  middle  ear 
have  not  been  produced  the  pink  lining  mem- 
brane may  show  through,  unless  any  opacity  is 
present.  The  white,  short  process  of  the  malleus 
is  prominent,  the  handle  foreshortened  and 
drawn  somewhat  backwards.    The  folds  rmming 
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forwards  and  backwards  fi'om  the  short  process 
to  the  periphery  are  marked,  the  latter  especi- 
ally. The  triangular  light  reflection  from  the 
tip  of  the  handle  of  the  malleus  is  interrupted, 
shortened,  or  absent,  depending  upon  the 
amount  of  depression.  The  structures  in  the 
middle  ear  and  the  inner  wall  may  be  clearly 
visible.  In  the  posterior  and  superior  segment, 
the  descending  process  of  the  incus  with  the 
stapedius  muscle  running  backwards  from  close 
to  its  tip,  the  chorda  tympani  nerve  running 
from  behind  upwards  and  forwards  across  the 
descending  process  of  the  incus,  may  be  seen. 
The  smooth  curve  of  the  promontory  in  the 
inferior  segment  is  well  marked,  and  below  and 
behind  it  the  round  window  appears  as  a  dark 
patch.  On  looking  at  the  naso-pharynx  a 
catarrhal  condition  of  the  lining  membrane  may 
be  seen,  it  being  red  and  swollen  with  exuda- 
tion lying  on  its  surface.  Sometimes  this  can 
be  seen  involving  the  lips  and  orifice  of  the 
Eustachian  tube  ;  and  rarely  a  plug  of  exuda- 
tion may  be  seen  lying  in  the  orifice. 

Prognosis. — In  the  early  stages  this  is  very 
good ;  in  the  later  it  will  depend  on  the  amount 
of  constriction  produced,  and  whether  the  tym- 
panum is  also  involved. 

Diagnosis.  —  Simple  chronic  Eustachian 
catarrh  will  be  diagnosed  by  the  marked  im- 
provement of  hearing  by  inflation  and  the 
absence  of  permanent  changes  in  the  membrane. 
The  general  methods  of  diagnosing  middle  from 
internal  ear  affections  are  described  on  page 
459. 

Treatment. — Any  causes  in  the  nose  or  naso- 
pharynx must  be  removed,  and  treatment 
directed  to  improving  the  patient's  general 
condition  adopted,  such  as  change  of  air  and 
tonics.  In  the  early  stages  a  single  inflation 
may  be  all  that  is  necessary  to  open  a  tube 
which  has  been  perhaps  blocked  by  a  plug  of 
mucus,  or  the  sides  of  which  have  stuck 
together.  If  the  trouble  has  extended  some 
distance  up  the  tube,  inflation  will  have  to  be 
repeated,  the  intervals  between  the  proceed- 
ing depending  on  the  effect  produced  and 
the  length  of  time  improvement  in  hearing 
remains. 

In  the  later  stages,  when  contraction  appears 
to  become  a  definite  feature,  especially  if  the 
cartilaginous  portion  is  affected,  injections  of 
alkaline  solution  or  of  paroleine,  or  the  passage 
of  a  bougie  through  the  Eustachian  catheter, 
may  be  necessary.  Combined  with  this  treat- 
ment the  chloride  of  ammonium  vapour,  ob- 
tained by  means  of  Godfrey's  or  Basdon's  inhaler, 
drawn  into  the  mouth  and  blown  through  the 
nose  for  ten  minutes  night  and  morning  with  a 
few  auto-inflations  into  the  middle  ear  by  means 
of  Valsalva's  method  when  the  mouth  and  nose 
are  full  of  vapour,  is  often  of  great  use. 

An  alkaline  and  astringent  solution  gently 
syringed  down  the  nose  after  the  inhaler  is 


often  useful.  In  the  last  stage  it  will  usually 
be  found  that  further  changes  in  the  upper 
middle  ear  tract  have  occurred  either  by  ex- 
tension of  the  catarrh,  or  by  changes  produced 
by  the  variation  in  pressure.  The  treatment  in 
these  cases  will  be  considered  later. 

A  useful  point,  when  difficulty  of  opening 
the  Eustachian  tube  by  ordinary  inflation  is 
experienced,  is  to  place  a  few  drops  of  pure 
chloroform  into  the  bag  before  inflation. 

(Jj)  Chronic  Hypertrophic  Catarrh  in  the 
whole  Middle  Ear  Tract.  —  Symptoms  and 
Signs. — These  will  depend  on  how  far  the 
disease  has  progressed. 

1.  Stage  of  Chronic  Engorgement  of  Vessels 
tvith  Exudation. — Although  a  certain  amount 
of  exudation  from  the  surface  is  present  in  all 
cases,  yet  in  some  it  forms  a  very  prominent 
clinical  feature  demanding  special  description. 
It  must  be  stated  that  cases  of  this  variety  are 
undoubtedly  rare  in  Great  Britain.  It  is  im- 
possible to  say  what  determines  this  excess  of 
exudation ;  undoubtedly  in  some  cases  the 
excess  is  more  apparent  than  real,  being  due 
to  the  collection  of  exudation  in  the  tympanum 
owing  to  coexisting  Eustachian  obstruction. 
The  character  of  the  exudation  varies,  being 
serous,  sero-mucoid,  or  mucoid  ;  and  here  also 
it  is  impossible  to  say  definitely  on  what  the 
varying  characters  of  the  exudation  depend. 

The  history  of  these  cases  in  which  exuda- 
tion is  marJced  usually  is  that,  after  an  acute 
catari'h  of  the  naso-phaiynx,  deafness  in  one  or 
both  ears  persists.  The  exudation  form  may  be 
present  on  the  one  side,  with  simple  Eustachian 
obstruction  on  the  other.  There  is  a  feeling  of 
fulness  in  the  ear,  stopping  short  of  actual 
pain,  and  a  sensation  of  something  moving, 
especially  if  the  exudation  is  serous,  with  occa- 
sional bubbling,  especially  after  blowing  the 
nose.  Improvement  in  hearing  occurs  tem- 
porarily, but  is  only  of  short  duration,  and  may 
vary  with  the  position  of  the  head.  The  patient 
may  hear  bubbles  bursting,  especially  after 
inflation.  Rushing  and  occasionally  pulsating 
tinnitus  is  present.  The  head  on  the  affected 
side  feels  heavy,  and  numbness  of  the  auricle 
and  surrounding  parts  is  experienced.  The 
patient's  own  voice  sounds  unusually  loud. 
Inability  to  do  mental  work  is  often  complained 
of  ;  and  sleep  may  be  disturbed,  owing  to  the 
bubbling  and  cracking  which  goes  on  in  the 
ear.  When  the  mucoid  element  predominates 
bubbling  and  variations  on  posture  are  not 
marked. 

Sometimes,  especially  in  old  people,  the  mem- 
brane may  rupture  on  blowing  the  nose  or  on 
inflation,  producing  perhaps  a  suppurative 
process  resulting  from  septic  infection  from 
the  meatus.  In  infancy  and  early  childhood 
rupture  seems  readily  to  take  place  in  the  early 
stages. 

On  examination  the  appearance  of  the  mem- 
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brane  varies  according  to  the  ciiaracter  and 
amount  of  the  exudation,  the  length  of  time 
it  lias  been  present,  and  the  degree  of  clearness 
of  the  membrane. 

If  the  exudation  is  slight  and  serous  the 
malleal  vessels  are  somewhat  injected,  and  the 
fluid  can  be  seen  occupying  the  lower  part  ;  its 
upper  level,  which  appears  as  a  thin  dark  line, 
varying  with  the  position  of  the  head  ;  or  if 
greater  in  amount,  marked  bulging,  usually  in 
the  posterior  segment,  is  seen,  perhaps  com- 
pletely hiding  the  handle  of  the  malleus.  On 
inflation,  a  disturbance  of  the  fluid  can  be  seen 
with  the  formation  of  bubbles  ;  or  if  the  auscul- 
tation tube  be  used,  clear  bubliling  can  be 
heard.  If  the  mucoid  element  preponderates,  a 
whitish -yellow  appearance  of  a  more  or  less 
bulging  membrane  is  seen  with  dilated  vessels 
coursing  over ;  there  is  little  or  no  movement 
observable  on  posture,  and  on  inflation  througli 
the  catheter,  as  the  bag  is  often  not  ett'ective, 
the  air  can  be  heard  at  first  in  the  distance  and 
then  gradually  to  enter  tlie  tympanum  with 
sticky  rales. 

In  the  later  period  of  the  exudative  stage  the 
exudation  partly  escapes  from  the  Eustachian 
tube,  while  some  becomes  inspissated,  —  the 
membrane  in  the  meanwhile  becoming  pale  and 
depressed,  with  perhaps  localised  collections  of 
exudation. 

In  those  cases  in  which  exudation  is  not  a 
marked  clinical  feature  the  symptoms  and  signs 
are  not  so  aggressive.  Deafness,  imjjroving  on 
blowing  the  nose,  with  gradual  return  to  the 
former  condition,  and  tinnitus  of  a  rushing  and 
pidsating  character,  are  complained  of.  The 
membrane  is  somewhat  depressed,  the  lining 
membrane  seen  through  being  dark  pink  in 
colour.  On  inflation  slight  bubbling  may  be 
heard,  the  improvement  in  hearing  produced 
being  greater  and  more  lasting  than  in  the 
cases  of  marked  exudation. 

Prognosis. —  This,  if  the  case  be  jjroperly 
taken  in  hand,  is  as  a  rule  excellent  ;  but  if 
long-continued  or  untreated,  resulting  in  further 
changes  in  the  lining  membrane,  as  demon- 
strated chiefly  by  the  amount  of  improvement 
in  hearing  produced  by  efficient  inflation,  ren- 
ders it  proportionately  worse  ;  therefore  before 
giving  a  definite  opinion  in  long-standing  cases 
it  is  well  to  wait  the  eftect  of  treatment. 

Diagnosis. — The  cases  of  marked  exudation 
give  definite  signs. 

From  a  collection  of  pus  they  are  diagnosed 
by  the  absence  of  acute  I'cdness  of  the  mem- 
brane, chronicity,  and  the  absence  of  pain  and 
fever.  If  the  exudation  is  mucoid,  a  general 
whitish  appearance  is  seen  instead  of  a  yellow 
or  greenish  yellow,  which  is  seen  wiien  the 
contents  of  the  tympanum  are  purulent.  The 
crt'ect  of  treatment  will  also  help.  In  those 
cases  in  which  exudation  is  not  a  marked 
clinical  feature  bubbling  is  sometimes  heard. 


and  tlie  lumsually  dark  and  swollen  lining 
membrane  seen  througli  the  membrana  tympani, 
together  with  the  persistency  of  the  symptoms 
and  eiTects  of  inflation,  mark  them  from  simple 
Eustachian  obstruction. 

Treatment. — At  this  stage,  as  we  have  seen, 
it  is  possible  for  the  disease  to  be  completely 
arrested,  and  no  means  should  be  sp;ired  to 
prevent  further  progress.  The  treatment  is 
local  and  general.  Those  cases  in  which  ixuda- 
tion  is  marked  will  be  first  considered. 

If  this  is  slight  and  serous  the  treatment 
adopted  for  simple  Eustachian  catarrh  will 
suffice.  As  before  stated,  it  is  impossible 
at  first  to  say  how  much  Eustachian  obstruc- 
tion is  responsible  for  the  collection  of 
exudation  in  the  tympanum  ;  sometimes  cases 
which  at  first  appear  to  demand  more  radical 
measures  yield  to  simple  treatment.  In  the 
cases  in  which  simple  remedies  do  not  ett'ect  a 
cure,  a  collection  of  exudation  persisting,  and 
especially  when  the  mucoid  element  pre- 
dominates, they  must  be  supplemented  by 
intra-tynipanic  injections  of  warm  sterile  alka- 
line solutions,  such  as  bicarbonate  of  soda, 
five  grains  to  the  ounce,  or  of  paroleine. 
Counter-irritation  behind  the  ear,  or  massage 
from  above  downwards  behind  the  ear  and 
upper  part  of  the  neck,  may  also  be  used.  If 
these  measures  do  not  suffice,  the  membrane 
must  be  opened,  perhaps  more  than  once,  as 
the  incision  speedily  closes  in  spite  of  inflation. 
The  incision  must  be  made  under  strict  anti- 
septic precautions,  through  the  part  in  which  the 
bulging  is  most  marked,  or,  if  no  bulging  is 
present,  in  the  posterior  and  inferior  segment ; 
it  should  be  free  and  parallel  to  the  handle  of 
the  malleus.  At  the  time  of  incision  inflation 
should  be  practised  to  clear  the  middle  car,  the 
exudation  being  then  gently  mopped  out.  The 
meatus  should  then  be  lightly  plugged  witli 
the  antiseptic  dressing.  The  simple  treatment 
of  the  nose  and  naso-pharynx  with  the  chloride 
of  ammonium  inhaler  and  nasal  solution  should 
be  continued  meanwhile,  ilassage  by  means  of 
Siegle's  speculum  will  be  found  useful  in  hasten- 
ing absorption  and  preventing  adhesions.  Change 
of  air  to  a  high  and  dry  climate  with  tonics  is 
often  very  beneficial. 

In  those  cases  in  which  exudation  is  not 
marked,  simple  treatment,  regular  inflation, 
massage  of  the  membrane,  together  with  tonics 
and  change  of  air,  will  usually  be  found  suffi- 
cient. In  these  cases,  again,  local  trouble  in 
the  nose  or  naso-pharynx  must  also  be  removed. 

2.  Steiges  of  Froliferedion  and  Contraction. — 
In  discussing  the  following  stages  they  merge 
so  gradually,  one  into  the  other,  that  it  is 
impossible  to  separate  them  completely,  the 
progress  of  the  cases  being  judged  according  to 
the  amount  of  improvement  obtained  by  treat- 
ment and  the  changes  present  in  the  membrane. 
We  may  discuss  the  stages  of  proliferation  and 
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contraction  together.  This  is  a  common  period 
for  patients  to  present  themselves  for  treat- 
ment, as  they  find  that  the  deafness,  which  they 
thought  would  pass  oil"  in  time,  has  not  only 
persisted,  but  is  gradually  getting  worse. 

Syniptovis  and  Signs. — ;The  liistory  of  these 
patients,  usually  young  adults,  is  that  deafness 
has  persisted  after  a  cold  or  series  of  colds,  or 
has  gradually  come  on  since  ;  or  that  in  child- 
hood occasional  deafness  was  noticed,  with  a 
history  that  points  strongly  to  the  fact  that 
adenoids  were  present  at  that  period.  In  fact 
they  often  present  the  appearance  due  to  chronic 
nasal  obstruction.  They  also  state  that  they 
are  worse  with  every  cold,  with  perhaps  marked 
permanent  deterioration.  In  the  later  stage, 
when  far  advanced,  the  symptom  of  hearing 
better  in  a  noise  may  begin  to  show  itself, 
indicating  the  gradual  onset  of  the  fixation 
stage.  Deafness  is  well  marked,  both  ears  as  a 
rule  being  affected,  one,  often  the  left,  being 
the  worse.  The  fact  that  the  patient  cannot 
hear  general  conversation,  or  when  at  a  dinner- 
party^he  cannot  hear  conversation  distinctly  on 
one  side,  may  be  the  symptom  which  compels 
him  to  come  for  treatment.  Tinnitus,  rushing, 
roaring,  clanging,  or  machinery-like  in  character, 
is  often  a  source  of  great  trouble,  being  worse 
when  the  patient  is  quiet,  especially  at  night, 
sometimes  preventing  sleep. 

Diplacusis,  usually  disharmonic,  is  sometimes 
complained  of.  On  examination  the  membrane 
is  pale,  often  opaque,  with  perhaps  patches  of 
chalky  deposit  (phosphate  of  lime),  the  signs  of 
depression  being  marked,  and  in  the  later  stage 
the  pink  lining  membrane  cannot  be  seen,  even 
if  the  drum  is  clear. 

On  applying  Siegle's  speculum  it  will  be 
found  that  the  membrane  and  malleus  do  not 
move  freely,  or  perhaps  the  posterior  segment 
will  alone  be  freely  movable.  On  inflation 
through  the  catheter  the  air  will  be  heard  to 
enter  with  difficulty  and  dryly,  with  perhaps  a 
whistling  sound.  The  amount  of  improvement 
in  hearing  produced  will  vary  according  to  how 
far  pathological  changes  have  jarogressed.  On 
examining  the  membrane  after  inflation  little  or 
no  alteration  is  seen.  The  nose  or  naso-pharynx 
may  present  some  pathological  condition,  and  it 
is  often  possible  to  detect,  even  in  middle  life, 
remains  of  adenoids,  which  if  seen  during  a  cold 
may  be  considerable  in  size. 

Prognosis. — For  this  we  rely  upon  the  pro- 
gressive character  of  the  deafness,  which  is 
worse  with  each  cold,  and  the  absence  of  internal 
ear  trouble  as  shown  by  the  tuning-fork,  etc. 
From  the  exudation  stage,  by  the  absence  of 
moist  sounds  on  inflation,  the  depression,  fixa- 
tion, and  opacity  of  the  membrane,  and  the 
amount  of  improvement  produced  by  inflation. 
From  the  last  stage,  by  the  amount  of  improve- 
ment produced  by  inflation,  the  absence  of 
paracusis,  which,  though  present  in  the  later 


stages  of  contraction,  appears  to  indicate  that 
the  final  stage  is  being  reached. 

T7-eatment. — If  on  inflation  the  improvement 
in  hearing  is  marked,  we  gather  that  the  con- 
traction stage  has  not  advanced  far,  and  we 
must  adopt  treatment  which  Avill,  as  much  as 
possible,  cut  short  the  proliferation  or  limit  the 
amount  of  contraction. 

In  order  to  do  this,  definite  local  troubles  in 
the  naso-pharynx  or  nose  must  be  removed, 
followed  by  regular  inflation  by  means  of  the 
bag  or  Eustachian  catheter,  the  intervals  be- 
tween the  inflations  being  judged  by  the  length 
of  time  improvement  in  hearing  lasts.  Massage 
by  means  of  Siegle's  speculum  or  Delstanche's 
masseur  is  also  useful.  The  chloride  of  am- 
monium inhaler  and  the  nasal  solution,  with 
tonics  and  change  of  air  to  a  high  and  dry 
climate,  should  be  combined  with  the  other 
treatment. 

If  the  Eustachian  obstruction  is  a  prominent 
feature  a  bougie  may  be  passed  up  the  tube,  or 
paroleine  may  be  injected  through  the  catheter. 
If  the  results  produced  by  this  treatment  are 
not  great  we  must  infer  that  contraction  is  well 
advanced ;  and  we  may  have  to  consider,  if  the 
deafness  is  extreme,  the  question  of  operative 
treatment,  which  will  be  presently  dealt  with  in 
considering  the  treatment  of  the  post-catarrhal 
stage. 

Sometimes  iodide  of  potassium  in  small  doses, 
combined  with  ammonia  given  in  hot  water 
twice  a  day  for  a  fortnight  or  three  weeks,  pro- 
duces good  results.  With  regard  to  tinnitus, 
the  treatment  we  have  indicated  will  usually  do 
as  much  good  as  is  possible,  as  it  is  mechanically 
produced  and  depends  on  the  local  changes. 
Tonics  are  useful  in  rendering  the  patient  more 
able  to  stand  the  noises  ;  bromide  of  potassium 
and  diluted  hydrobromic  acid  are  sometimes 
useful  as  sedatives.  Electricity  may  be  tried  : 
if  at  the  first  sitting  neither  the  anode  nor 
cathode  alters  the  sound  the  case  is  unfavour- 
able ;  but  if  the  noises  are  diminished  during 
the  passage  of  the  anodal  current,  the  treatment 
is  more  hopeful  and  should  be  continued.  (Lewis 
Jones,  Archives  of  Otology,  vol.  xxiv.). 

3.  Cicatricial  or  Post-Catarrhal  Stage. — This 
may  be  looked  upon  as  the  ultimate  condition 
resulting  from  the  unchecked  progress  of  the 
disease,  which  may  have  occupied  a  longer  or 
shorter  length  of  time. 

Symptoms  and  Signs. — A  history  of  gradual 
increasing  deafness  of  catarrhal  origin,  distinctly 
worse  on  colds,  imtil  a  pitch  of  deafness  has 
arrived  which,  although  never  absolute,  necessi- 
tates a  loud  voice  close  to  the  ear.  Paracusis 
Willisii,  or  hearing  better  in  a  noise,  is  a  promi- 
nent symptom  ;  this  phenomenon  is  supposed 
to  be  due  to  vibration  produced  by  jolting  or 
by  loud  noises,  enabling  the  rigid  ossicular 
chain  to  more  readily  transfer  sound  waves. 
Occasionally  the  patients  will  state  that  they 
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used  to  hear  Ijotter  in  a  noise.  Tiiniitus  is 
often  very  distressing,  sometimes  rendering  life 
almost  unbearable,  and  in  a  few  even  suicidal 
tendencies  may  be  present.  The  patients  are 
morose,  introspective,  being  to  a  large  extent 
cut  ofi'  from  the  outside  world.  Many  acquire 
in  some  degree  the  power  of  lip  reading,  and 
they  will  consequently  hear  better  when  the 
speaker  is  facing  them.  A  low  but  clear  voice 
is  heai'd  better  than  shouting.  High  tones  will 
be  distinctly  heard  better  than  low  ;  for  instance, 
a  watch  will  be  heard  comparatively  better  than 
the  human  voice.  On  looking  at  the  membrane 
it  will  appear  markedly  depressed  and  opacjue. 
By  means  of  Siegle's  specuhun  the  malleus  may 
be  firmly  adherent  to  the  pi'omontory  ;  the 
membrane  perhaps  fixed  to  the  descending  pro- 
cess of  the  incus  and  round  the  malleus  to  the  pro- 
montory. On  inflation  the  air  enters  with  difficulty 
and  produces  no  change  in  the  position  of  the 
malleus  or  membrane.  Improvement  in  hearing 
is  either  absent,  or,  if  slight,  is  of  short  duration. 
Diminution  of  the  noise  is  sometimes  produced. 

Frof/uosis. — Is  extremely  bad  as  regards  hear- 
ing and  tinnitus  ;  deafness  is  never  absolute, 
and  the  patient  may  become  more  or  less  used 
to  the  noises,  which  may  vary  with  the  state  of 
health.  Operative  measures  may  produce  im- 
provement, if  not  in  hearing,  in  tinnitus. 

Diagnosis. — From  the  previous  stages  it  may 
be  diagnosed  by  the  fixation  of  the  membrane, 
the  obstruction  of  the  tube,  the  paracusis, 
and  the  slight  improvement  on  inflation.  The 
tuning-fork  a.nd  tone-hearing  tests  will  distinguish 
it  from  internal  ear  disease,  but  we  occasionally 
find  that  the  tuning-fork  in  these  cases  indicates 
a  certain  amount  of  internal  ear  implication  ; 
the  history  of  paracusis  will  be  sufficient  to  stamp 
the  case  as  having  originated  in  the  middle  ear, 
especially  if  other  symptoms  of  internal  ear  dis- 
eases are  absent.  True  auditory  -s'ertigo  does  not 
occur. 

Treatment. — It  follows  from  the  pathological 
condition  that  ordinary  local  and  general  treat- 
ment is  useless  in  effecting  useful  or  any  per- 
manent improvement  in  hearing  or  tinnitus. 
The  treatment,  however,  described  under  the 
previous  stage  should  be  given  a  fair  trial.  If 
tlio  patient  is  satisfied  with  the  temporary  and 
slight  improvement  which  may  be  effected, 
especially  if  lip-reading  lessons  are  taken, 
ordinary  methods  of  treatment  should  be  from 
time  to  time  employed. 

(c)  Operative  Measures. — Before  inidertaking 
operative  measures  care  must  be  taken  that  the 
internal  ear  is  intact,  and  it  must  be  pointed  out 
to  the  patient  that  they  are  more  or  less  of  an 
experimental  nature.  It  is  well  to  fully  explain 
to  the  patient  the  true  condition  of  things,  and  to 
leave  it  to  him  to  decide  as  to  whether  they  should 
be  undertaken.  It  is  wise  to  first  operate  on 
the  ear  which  is  more  aftected.  These  intra- 
tympanic  operations  fall  under  three  headings — 

VOL.  II 


(1)  Those  undcrtalien  to  relieve  tension. 

(2)  Those  undertaken  to  diminish  undue 
flaccid  ity. 

(3)  Those  undertaken  to  allow  sound  waves 
to  reach  the  fenestrtu  direct. 

None  of  them  should  be  undertaken  without 
strict  antiseptic  precautions. 

(I)  Those  unulertalcen  to  relieve  Tension. — 
These  comprise  division  of  adhesions,  section 
through  the  posterior  fold,  tenotomy  of  the 
tensor  tympani,  and  division  of  ligaments. 
These  have  not  realised  expectations,  any  im- 
provement which  is  produced  speedily  disap- 
pearing as  soon  as  the  inevitable  healing  takes 
place  ;  therefore  they  may  be  placed  on  one  side. 

{i)  Those  imdertalien  in  cases  of  undue 
Flaccidit?/.  —  When  the  membrane  or  some 
part  of  the  membrane  is  seen  by  inflation  or 
the  Siegle's  speculum  to  be  unduly  flaccid,  due 
to  atrophy  or  to  energetic  inflations,  or  the 
result  of  a  cicatrix,  especially  if  marked  im- 
pi'ovement  in  hearing  occurs  when  it  is  put  on 
the  stretch,  multiple  incisions  made  through 
the  flaccid  part  with  the  idea  of  producing 
cicatricial  contraction  may  be  undertaken,  but 
the  result  is  often  disappointing.  Collodion 
painted  over  the  flaccid  portion  and  adjacent 
meatal  wall  may  be  of  benefit. 

(3)  Those  undertalieii  to  allow  of  Hound  Waves 
reat'hiwi  the  Fenestra^  direct. — It  has  long  been 
known  that  the  artificial  perforation  of  the 
membrane  will  in  some  cases  produce  great  im- 
provement in  hearing,  but  as  healing  always 
takes  place,  and  no  method  of  keeping  the 
perforation  open  has  yet  been  devised,  some 
further  procedure  becomes  necessary.  As  to 
whether  further  proceedings  should  be  adopted 
exploratory  tympanotomy  is  a  useful  guide,  for 
if  it  produces  improvement  in  hearing  or 
tinnitus,  we  are  encouraged  to  proceed  to  moi'e 
radical  measures  ;  but  even  if  it  does  not,  and 
given  that  the  internal  ear  is  intact,  and  tlie 
case  is  not  one  of  atrophy,  we  may,  if  the 
patient  so  desires,  adopt  the  more  radical 
measures ;  as  it  may  mean  that  the  absence  of 
improvement  is  due  to  fixation  of  the  sta})es,  or 
to  blocking  of  the  round  window  to  cicatricial 
tissue. 

Exploratory  Tympanotomy. — This  little  opera- 
tion is  best  performed  under  gas  aiucsthesia, 
liy  cutting  a  flap  with  its  apex  uppermost  in 
the  posterior  and  superior  segment,  by  means 
of  a  sharp-jjoiuted  knife,  under  a  good  reflected 
hght. 

Preliminary  inflation  of  the  middle  ear  niay 
be  useful  in  separating  the  membrane  as  far  as 
possible  from  the  middle  ear  wall.  Further 
procedures  can  be  divided  into  two  stages — 

(«)  Removal  of  the  membrane,  malleus,  and 
incus,  which  if  not  productive  of  improvement, 
even  after  an  artificial  membrane  has  been  tried, 
may  be  followed  by 

{h)  Mobilisation  or  removal  of  the  stapes, 
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and  removal  of  cicatricial  tissue  from  over  the 
roimd  window. 

(a)  The  Removal  of  the  Membrane,  Malleus, 
and  Incus. — This  should  be  performed  under 
a  general  antesthetic,  the  head  being  slightly 
raised  on  a  pillow  and  turned  three-quarters 
over  to  the  opposite  side.  A  good  reflected 
light  is  necessary.  An  incision  is  made  with  a 
sharp-pointed  knife,  starting  from  immediately 
behind  the  short  process  of  the  malleus,  sweep- 
ing round  as  close  to  the  periphery  as  possible 
to  a  corresponding  point  on  the  anterior  aspect 
of  the  short  process.  The  handle  is  then  freed 
from  adhesions  which  may  be  present  between 
the  membrane  or  malleus  and  the  promontory. 
The  tensor  tympani  is  then  divided,  either  by 
Delstanche's  extract  or  by  a  small  curved  knife. 
The  malleus  is  then  seized  as  high  up  as  possible 
with  a  pair  of  strong  curved  forceps,  being 
pulled  first  downwards  to  free  it  from  the  attic, 
and  then  outwards.  The  incus  must  then  be 
turned  out  from  the  attic  by  means  of  an  incus 
hook,  which,  being  introduced  into  the  anterior 
part  of  the  cavity,  is  rotated  downwards  and 
backwards,  pushing  the  ossicle  into  the  lower 
middle  ear,  when  it  may  be  removed  by  forceps 
or  by  syringing. 

Numerous  incus  hooks  are  made,  the  most 
usefid  being  either  Delstanche's,  Lake's,  or 
Ludewig's.  The  middle  ear  should  then  be 
gently  mopped  out,  a  gauze  dressing  should  be 
lightly  introduced  into  the  meatus,  and  a 
general  dressing  and  bandage  applied.  If  anti- 
septic precautions  have  been  efficient,  dressing 
will  not  be  required  for  a  week  or  ten  days. 
At  the  end  of  a  fortnight  or  three  weeks  the 
hearing  power  should  be  tested  again,  and  the 
amount  of  tinnitus  noticed.  The  dressing 
should  not  be  left  out  until  healing  is  complete, 
when  an  artificial  membrane  maybe  tried  if  no  im- 
provement results.  Sometimes  an  adventitious 
membrane  forms  across,  annulling  any  good 
eifect,  and  may  require  removal  more  than  once. 

{b)  Mobilisation  and  the  Removal  of  the 
Stapes  and  the  Removal  of  Cicatricial  Tissue 
from  over  the  round  Window. — Before  these 
operations  are  performed  the  ear  should  be 
allowed  to  heal  soundly,  allowing  the  condition 
of  the  inner  middle  wall  to  be  plainly  seen. 
Adhesions  binding  down  the  head  and  crura  of 
the  stapes  should  be  divided  with  a  fine  sharp, 
shouldered  knife,  such  as  Politzer's,  as  close  to 
the  ossicle  as  possible,  under  eucaine  or  cocaine, 
the  stapedius  muscle  being  also  divided,  and  the 
stapes  mobilised  by  means  of  a  suitable  probe. 
If  improvement  occurs,  nothing  more  should  be 
done  ;  if  it  does  not,  we  may  again  try  an  arti- 
ficial membrane ;  if  this  is  ineffective  we  should 
remove  adhesions  obscuring  the  round  window 
as  far  as  possible,  a  rather  difficult  procedure 
on  account  of  the  anatomy  of  the  part.  If  this 
is  insufficient  we  must  infer  fixation  of  the  base 
of  the  stapes. 


With  regard  to  removal  of  the  stapes  more 
experience  and  investigation  is  necessary. 

If  mobilisation  has  not  been  possible,  at- 
tempted removal  will,  in  all  probability,  result 
in  fracture  of  the  crura,  leaving  the  foot-plate 
still  in  position.  The  attempted  removal  should 
be  made  by  means  of  a  fine  hook  introduced 
between  the  crura  from  above,  and  with  a  gentle 
side  to  side  movement.  It  may  be  that,  in  the 
future,  operations  on  the  inner  middle  ear  wall 
may  be  of  benefit.  A  more  radical  method  has 
been  proposed  and  carried  out  by  Malherbe, 
who  opens  the  antrum  from  behind,  divides 
adhesions  in  the  middle  ear,  and  introduces  a 
celluloid  tube  through  the  meatus  into  the 
antrum  {Proceedings  of  the  Sixth  International 
Congress  of  Otology,  1899);  the  resiilts  have 
not  been  brilliant,  and  until  further  experience 
has  been  obtained  it  may  be  fairly  stated  that 
operations  through  the  meatus,  as  described, 
are  equally  efficient. 

£.  Atrophic  Catarrh. — Fixation  of  Stapes. 
— The  chief  chai'acteristics  of  this  form  are  the 
very  gradual  and  insidious  onset  of  deafness, 
with  little  or  no  change  in  the  membrane  and 
no  obvious  cause  in  the  nose  or  naso-pharynx ; 
the  majority  of  cases  occurring  in  women  between 
the  ages  of  twenty  and  iortj. 

Causation. — The  causes  are  obscure  in  the 
highest  degree.  Heredity  is  certainly  an  im- 
portant factor.  Occasionally  a  vague  history  of 
a  bad  cold  or  series  of  colds  is  obtained  as  a 
starting-point.  Some  severe  illness,  such  as 
rheumatic  fever,  is  thought  sometimes  by  the 
patient  to  be  the  origin,  and  occasionally  chronic 
rheumatic  affections  are  coexistent.  Anaemia  is 
often  present.  Parturition  is  intimately  con- 
nected with  this  class ;  the  deafness  either 
apparently  commencing  after  labour,  or  being 
made  considerably  and  permanently  worse 
thereby. 

Pathology/. — ^This  appears  to  be  an  atrophy  of 
the  lining  membrane  with  a  marked  tendency 
to  the  fixation  of  the  base  of  the  stapes  in  the 
oval  window,  and  sometimes  implication  of  the 
internal  ear  in  the  later  stages.  The  onset  is 
so  gradual  that  pathological  investigation  in 
the  early  stages  is  well-nigh  an  impossibility; 
we  are  only  familiar  with  the  ultimate  results 
I^roduced.  On  removing  the  roof  of  the  middle 
ear  affected  with  the  disease,  the  first  thing 
that  strikes  one  is  the  wideness,  whiteness,  and 
dryness  of  the  whole  cavity,  the  contained 
structures  being  clearly  defined.  Fine  mem- 
branous septa  in  various  pai-ts  can  be  seen,  and 
are  apparently  the  atrophied  remains  of  the 
folds  of  the  lining  membrane.  A  well-marked 
membrane  is  sometimes  seen  running  up  from 
the  tendon  of  the  tensor  tymjjani  to  the  roof. 

On  microscopical  examination  the  layers  are 
atrophied,  and  the  distinctive  characteristics 
cannot  be  made  out.  The  base  of  the  stapes  is 
fixed  to  the  oval  window  either  by  calcification 
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or  ossification  of  the  ligamentous  ring,  or  by 
deposit  of  new-formed  osseous  substance  upon 
tlie  inner  surface  of  the  footphxte,  and  a  com- 
plete bony  union  of  the  wall  of  the  oval  window 
may  exist  (Politzer). 

The  condition  is  thought  by  some  to  be  due 
to  a  trophic  lesion,  as,  especially  in  the  later 
stages,  little  or  no  injection  of  the  malleal  vessels 
takes  place  on  efficient  inflation  ;  but  this  may 
be  due  to  the  fact  that  the  vessels  share  in  the 
atrophic  process,  or  are  constricted.  The  fact 
that  ganglion  cells  are  found  in  the  lining  mem- 
brane suggest  that  some  change  in  them  may  pos- 
sibly interfere  with  nutrition.  Trophic  causes, 
however,  will  not  account  for  bony  anchylosis 
of  the  base  of  the  stapes,  a  condition  which 
points  to  some  irritative  periosteal  caiise.  Thoma, 
in  his  work  on  pathology,  describes  an  atrophic 
catarrh  in  wliicli  the  mucous  membrane  becomes 
thinner  and  atrophied,  and  it  must  be  allowed 
that  such  a  process  will  most  readily  account 
for  the  condition  found. 

With  regard  to  the  secondary  afTection  of  the 
labyrinth,  impairment  of  function  may  result 
simply  from  disuse  ;  liut  in  some  cases,  at  all 
events,  further  changes  must  exist.  It  may  be 
that  the  atrophic  pi'ocess  is  continued  to  the 
cavity  of  the  labyrinth  with  resulting  decrease 
of  secretion  of  the  intra-labyrinthine  fluids,  the 
perilymph  in  particular. 

Some  cases  with  symptoms  closely  resembling 
those  seen  in  this  group  have  been  found  by 
Toynbee,  Politzer,  Bezold,  and  others  to  be  due 
to  a  primary  affection  of  the  labyrinthine  bony 
capsule,  producing  anchylosis  of  the  base  of  the 
stapes,  without  any  pathological  lesion  of  the 
lining  membrane. 

Symptoms  and  Sigmt. — The  onset  of  the  deaf- 
ness is  so  insidious  that,  as  a  rule,  the  patient 
does  not  come  for  treatment  until  the  disease  is 
well  advanced.  In  some  a  slight  hissing  tinnitus 
was  present  for  some  time  before  the  deafness 
was  noticed ;  a  gradual  decrease  of  hearing  in 
one  ear,  usually  the  left,  being  unnoticed  or 
disregarded  until  the  other  ear  became  seriously 
affected,  both  ears  then  gradually  becoming 
worse.  In  other  cases  the  patient's  friends  are 
the  first  to  notice  the  diminution  in  function. 
The  tinnitus  is  often  not  distressing,  the  patient 
getting  absolutely  vised  to  it ;  in  others  it  is  one 
of  the  most  prominent  features.  When  the 
disease  has  advanced  considerably  in  both  ears 
paracusis  is  a  marked  symptom.  The  hearing 
is  usually  worse  during  a  cold.  Occasionally 
the  disease  appears  to  stop  short,  or  to  progress 
very  slowly,  when  the  later  stages  are  reached, 
and  complete  stone  deafness  is  never  observed. 
On  inflation  a  vei-y  slight  improvement  in  hear- 
ing is  produced,  but  soon  disappears;  and,  as 
before  mentioned,  little  or  no  resulting  injection 
of  the  malleal  vessels  can  be  seen.  In  some 
the  inflation  may  not  be  felt  in  the  ear, 
although  the  diagnostic  tube  clearly  indicates 


I  that  it  has  been  successful.  Attacks  of  true 
;  auditory  vertigo  are  not  experienced.  The 
I  Eustachian  tube  shows  no  signs  of  obstruction, 
but,  on  the  contrary,  seems  unusually  patent, 
the  air  entering  very  clearly  and  dryly.  On 
examination  the  meatus  is  usually  clear  of  ceru- 
men— in  fact,  patients  sometimes  complain  that 
their  ears  seem  dry.  On  looking  at  the  mem- 
brane the  absence  of  gross  changes  is  very 
marked  ;  it  often  looks  unusually  bright,  clear, 
and  thin,  with  little  or  no  signs  of  depression. 
The  membrane  and  malleus  move  freely  with 
Siegle's  speculum.  The  nose  and  naso-pharynx 
in  the  majority  of  cases  appear  perfectly 
normal ;  sometimes  the  nose  may  appear  dry, 
the  patient  stating  that  a  handkerchief  is  not 
often  necessary,  and  the  lining  membrane  of 
the  naso-pharynx  may  appear  thin,  the  lips  of 
the  Eustachian  tube  standing  out  boldly,  but  it 
is  never  dry  and  glazed.  There  appears  to  be 
no  connection,  as  one  would  expect,  between 
so-called  atrophic  rhinitis  and  this  disease. 
Paleness  of  the  soft  pallet  with  a  blush  on  each 
side  is  usually  present  (Urban  Pritchai'd). 

Prognosis. — This  is  always  extremely  bad;  no 
treatment  has  any  power,  apparently,  to  check 
its  progress ;  the  deafness  goes  from  bad  to 
worse,  but  may  stop  short  at  some  point, 
absolute  deafness  never  resulting,  the  patient 
being  always  aVjle  to  hear  something. 

Diagnosis. — The  age  and  sex  of  the  patient, 
the  insidious  onset,  the  appearance  of  the  mem- 
brane, the  al)sence  of  Eustachian  obstruction, 
freedom  and  dryness  of  air -entry  on  inflation, 
the  slight  improvement  produced  thereby,  and 
absence  of  any  cause  in  the  nose  or  naso- 
pharynx, separate  this  from  other  middle  ear 
diseases.  The  tuning-fork,  etc.,  will  distinguish 
it  from  internal,  and  in  those  cases  in  which 
internal  ear  results  are  produced  by  the  tuning- 
fork  the  presence  of  paracusis  will  give  the  clue. 
In  cases  of  primary  disease  of  the  labyrinthine 
capsule  the  pink  lining  membrane  can  be  seen 
through  the  membrana  tympani. 

Treatment. — As  before  stated,  we  have  as  yet 
no  treatment  which  has  any  power  to  check  the 
disease  when  once  it  has  started. 

The  general  health  of  the  patient  must  be 
put  in  the  best  possible  condition.  The  local 
treatment  is  merely  palliative,  and  even  this 
must  be  used  with  extreme  caution  or  the  patient 
will  be  made  distinctly  worse.  Occasional 
catheterisatif)n  with  injection  of  paroleine,  or 
inflation  with  the  bag,  especially  if  a  few  drops 
of  chloroform  be  previously  introduced,  produces 
a  slight  amount  of  improvement,  and  is  a  com- 
fort to  the  patient.  The  chloride  of  ammonium 
inhaler  yjroduces  little  or  no  benefit,  except  that 
a  tendency  to  colds  is  held  in  check. 

Massage  with  Siegle's  speculum  in  the 
ordinary  way  must  be  very  cautiously  and 
gently  applied,  as  in  the  great  majority  of  cases 
it  is  distinctly   detrimental.      Too  prolonged 
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application  of  iniiation  or  massage  will  produce 
undue  flaccidity  of  the  membrane,  and  so  add 
to  the  trouble. 

At  the  Sixth  International  Congress  of 
Otology  in  1899,  Mink  stated  that  he  had 
produced  good  effects  by  using  Siegle's  speculum 
in  a  modified  way.  The  membrane  and  the 
malleus  are  first  compressed  by  air,  stopping 
short  of  pain,  before  massage  is  applied ;  this 
method,  which  aims  at  moving  the  base  of  the 
stapes,  has  not  received  a  fair  trial. 

With  regard  to  operative  intra -tympanic 
measures  the  general  experience  is  that  they  are 
contradicted,  but  perhaps  it  is  only  fair  to  say 
that  those  on  the  stapes  and  inner  middle  ear 
wall  are  still  on  their  trial.  With  regard  to 
artificial  aids  in  the  extreme  stage,  lip-reading 
lessons  are  of  great  value,  and  may  entirely 
alter  the  patient's  outlook  on  life.  Mechanical 
aids  are  mainly  useful  for  individual  conversa- 
tion ;  when  obtaining  one,  all  varieties  should 
be  tried  ;  as  a  rule,  the  ordinary  speaking-tube 
will  be  of  the  greatest  service. 

C.  Changes  produced  by  Variations  in 
Pressure.  —  Negative  Pressure  in  the  Tympa- 
num.— Concerning  this  little  is  known,  but  the 
adoption  of  a  separate  class  for  it  is  warranted 
by  the  deafness  which  occurs  in  those  who  work 
Tuider  increased  atmospheric  pressure,  such  as 
deep-sea  divers  ;  and  in  those  cases  in  which 
deafness  results  as  a  result  of  chronic  mechani- 
cal obstruction  of  the  tube,  such  as  cicatricial 
contraction,  pressure  of  tumours,  etc. 

It  may  be  stated,  however,  that  it  is  difficult 
to  exclude  the  previous  forms  of  disease  in  these 
cases ;  but,  on  the  other  hand,  some  of  the 
changes  described  as  having  resulted  from  a 
chronic  catarrh  may  be  due  to  a  long-continued 
negative  pressure. 

Causation. — These  are  of  two  varieties  : — 

(a.)  Long-continued  or  often-repeated  increase 
of  atmospheric  pressure  on  the  membrane. 

(6)  Non-aeration  of  the  middle  ear,  owing  to — 

(1)  Mechanical  occlusion  of  the  tube  by 

cicatricial  contraction,  pressure  of 
tumours,  etc. 

(2)  Nasal  obstruction  due  to  any  cause, 

especially  when  affecting  the  in- 
ferior meatus,  as  this  place  is  practi- 
cally a  continuation  of  the  mouth 
of  the  Eustachian  tube. 

(3)  Paresis  of  the  Eustachian  muscles,  as 

occurs  sometimes  after  diphtheria, 
preventing  by  their  inaction  proper 
aeration. 

Patholojiy. — Of  this  we  have  nothing  but  con- 
jecture to  go  upon,  but  it  can  readily  be  con- 
ceived that  if  air  is  prevented  from  entering  the 
middle  ear  by  the  atmospheric  pressure  from 
without,  or  by  obstruction  from  within,  a  long- 
continued  or  often-repeated  negative  pressure  in 
the  tympanum  Avill  produce  a  chronic  dilatation 
of  the  vessels  of  the  lining  membrane,  with  re- 


sulting hypertrophy  of  the  tissues  and  fixation 
of  the  ossicular  chain. 

Symptoms  and  Signs. — Those  of  the  hyper- 
trophic class,  plus  the  obvious  cause  which 
exists  apart  from  catarrhal  conditions. 

Prognosis. — This  will  depend,  firstly,  whether 
the  cause  can  be  removed ;  and,  secondly,  if 
removal  is  possible,  on  the  results  obtained  by 
subsequent  aeration  of  the  tympanum. 

Diagnosis. — As  far  as  can  be  judged  at  present 
this  depends  on  middle  ear  symptoms  and  signs 
combined  with  an  obvious  cavise  of  non-aeration 
apart  from  catarrh. 

Treatment. — In  those  working  under  increased 
pressure  care  must  be  taken  that  there  is  no 
hindrance  to  the  entry  of  air  through  the  tube. 
In  those  cases  in  which  non-aeration  is  due  to 
obstruction  in  the  nose  or  naso-pharynx,  removal 
of  the  cause,  if  possible,  is  indicated  with  subse- 
(juent  aeration  of  the  tympanum.  With  regard 
to  the  removal  of  septal  spurs  or  hypertrophied 
turbinals,  a  good  rule  to  observe  is  that  they 
should  not  be  interfered  with  unless  marked 
blocking  of  the  inferior  meatus  is  present,  or  if 
the  passage  of  the  Eustachian  catheter  is  inter- 
fered with.  When  once  the  obstruction  is  re- 
moved and  subsequent  aeration  fails  to  produce 
improvement,  the  question  of  intra- tympanic 
operations  directed  to  removing  the  rigid  ossicu- 
lar chain  may  be  considered. 

D.  Changes  produced  by  Deficient  Blood- 
Supply. — Of  this  form  little  definite  is  known, 
but  cases  are  met  with  in  the  later  periods  of 
life  when  the  clinical  features — local  and  general 
— suggest  that  the  impairment  of  hearing  may 
be  primarily  dependent  on  interference  with  the 
sound -conducting  apparatus  due  to  defective 
nutrition  of  the  soft  structures  of  the  middle 
ear.  The  subjective  symptoms  are  a  gradual 
deterioration  of  hearing  power  without  tinnitus, 
one  ear  being  usually  more  affected  than  the 
other,  and  varying  with  the  general  health  and 
condition  of  the  patient.  On  objective  examina- 
tion the  membrane  may  be  normal,  but  some- 
times looks  thinner  and  clearer  than  usual.  On 
inflation  the  Eustachian  tube  is  patent,  but  very 
slight  if  any  improvement  results,  the  injection 
of  the  malleal  vessels  after  inflation  being  also 
slight.  With  the  Siegle  speculum  the  mem- 
brane and  malleus  often  move  well,  but  as  a 
rule  with  no  good  effect.  When  tested  with  the 
tuning-fork  it  will  be  found  that  the  internal 
ear  is  also  impaired ;  in  some  the  internal  ear 
impairment  seems  to  predominate.  Paracusis 
and  true  auditorj^  vertigo  do  not  occur.  (In 
some  cases  Gardiner  Browne's  test  gives  a  normal 
result,  owing  to  the  equal  impairment  of  both 
middle  and  internal  ears ;  this  sign,  first  pointed 
out  by  Urban  Pritchard,  is  of  great  value.) 
With  regard  to  the  diagnosis  of  this  condition, 
it  must  be  admitted  that  it  is  usually  difficult, 
even  in  the  presence  of  marked  evidence  of 
general  arterial  disease,  to  clearly  separate  these 
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cases  from  those  of  senile  nerve  deafness  {vide 
vol.  i.  "  Anditory  Nerve  ").  The  treatment  in 
these  cases  is  general  ;  no  local  treatment  is  of 
any  service. 

Tests  for  Diagnosing  Middle  Ear  from  In- 
ternal Ear  Disease. — These  are  chiefly  of  two 
varieties  : — • 

{(i)  By  comparing  the  air  and  bone  conduc- 
tion in  the  patient,  or  with  the  normal,  by  means 
of  a  medium  C  tuning-fork. 

These  tests  vary  in  detail,  but  are  based  on 
the  broad  fact  that  in  any  external  or  middle 
ear  disease  bone  conduction  is  greater  than  air 
in  the  patient,  and  is  increased  when  compared 
with  the  normal,  the  converse  holding  in  internal 
ear  affections.  The  tests  known  as  "  Weber's  " 
and    "  Rinne's "  are  those    usually  employed. 


"(Jju-diner  Browne's"  and  "  Schwabach's  "  may 
be  of  service  as  supplementary  tests.  These  are 
described  on  page  459. 

{h)  By  testing  the  range  of  tone  hearing  by 
means  of  tuning-forks,  Galton's  whistle,  Konig's 
rods,  and  musical  instruments. 

Broadly  speaking,  in  middle  ear  disease  high 
tones  are  heard  better  than  low,  and  this  may 
be  carried  to  such  an  extent  that  the  patient 
can  hear  a  watch  tick,  and  yet  cannot  hear 
thunder.  In  comparing  watch  and  voice  hear- 
ing, the  former  is  often  heard,  comparatively 
I  speaking,  better  than  the  latter.  In  internal 
!  ear  disease  high  tones  are  usually  lost.  Tuning- 
forks,  Galton's  whistle,  and  occasionally  musical 
instruments,  are  the  means  used  to  determine 
these  points  (see  p.  459). 
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